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APPBOPBIATIONS. 


The  direct  appropriations  for  the  work  under  the  Geological  Sur- 
vey for  the  fiscal  year  1922  comprised  items  amounting  to  $1,614,340. 
In  addition  $140,000,  to  be  disbursed  under  the  direction  of  the  Public 
Printer,  was  appropriated  for  printing  the  reports  of  the  Survey^ 
and  allotments  of  $10,000  and  $7,423.96  for  miscellaneous  printings 
and  binding  and  for  miscellaneous  supplies,  respectively,  were  made 
from  Interior  Department  appropriations. 

OEKEBAL  SUMICA&Y. 

The  wide  range  of  the  Geological  Survey's  work  is  shown  by  the 
following  outline  of  the  tasks  accomplished  during  the  year.  *  The 
reports  of  the  several  branches  set  forth  the  work  in  detail.  In  the 
fiscal  year  1922  the  Survey 

Made  geologic  surveys  In  32  States  and  Alaska. 

Continued  cooperative  geolo^jlc  work  with  8  State  organizations  and  with 
the  Republic  of  Haiti,  and  throivffh  cooi>eratlon  with  governmental  organiza- 
tions and  scientific  institutions  made  on  request  special  examinations  relating 
to  the  geology  of  Hawaii,  Iceland.  Canada  Peru,  the  Philippine  Islands,  Argen- 
tina, Colombia,  Bolivia.  Java,  the  Pacific  islands,  Mexico,  New  Zealand,  and  Cuba. 

Made  studies  of  ore  deposits  in  7  States  and  prepared  or  began  to  prepaiv  21 
reports  on  ore  deposits  or  mining  districts.  ^ 

Made  field  surveys  and  studies  in  13  States  with  a  view  to  determining  the 
occurrence  of  oil  and  gas,  prepared  or  began  to  prepare  32  reports  on  present 
or  prospective  oil  and  gas  fields,  and  published  maps  showing  oil  and  gas  fields 
in  Illinois,  Oklahoma.  Pennsylvania,  and  Wyoming. 

Gave  advice  as  to  the  adequacy  of  bids  received  for  leases  of  oil  and  gas  lands 
in  the  Osage  Nation. 

Continued  the  policy  of  undertaking  intensive  study  of  possible  oil-bearing 
territory  in  advance  of  commercial  development,  carrying  on  such  studies  in  the 
Black  HlUs,  Colorado,  and  Wyoming. 

Examined  deposits  of  oil  shale  In  4  States. 

Examined  coal  deposits  in  3  StJites  and  prepared  or  began  5  reports  on  coal 
fields. 

Cooperated  with  the  Coast  and  Geodetic  Survey  and  the  Bureau  of  Soils  in 
special  investigations  whose  results  may  have  very  practical  application. 

Made  comprehensive  geologic,  topographic,  and  hydrographic  stud'es  of  por- 
tions of  Colorado  and  San  Juan  rivers  In  Utah  and  Arizona,  with  the  special 
object  of  determining  the  suitability  of  certain  dam  and  reservoir  sites. 
Began  the  preparation  of  a  geologic  map  of  Arizona. 

Completed  studies  of  the  radium-bearing  camotite  ores  and  the  tungsten 
deposits  of  the  United  States. 
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Cooperated  with  the  Carnegie  Institution  in  a  study  of  earth  movements  in 
connection  with  earthquakes. 

Cooperated  with  the  United  States  Reclamation  Service  in  geologic  studies  of 
dam  and  reservoir  sites. 

Made  collections  and  examinations  of  fossils  from  28  States  for  stratigraphic 
identification  or  correlation. 

C3ontinued  the  collection  of  statistics  of  mineral  production  and  cooperated 
in  this  work  with  18  States  and  the  Bureau  of  the  Census. 

Issued  special  timely  reports  on  the  production  of  fuels. 

Continued  to  obtain  and  supply  information  on  foreign  mineral  reserves. 

Continued  the  search  for  potash  in  natural  salts  in  Texas,  collecting  and 
examining  several  hundred  samples  and  finding  workable  percentages  of  potash 
in  a  number  of  them. 

Made  1,720  quantitative  analyses  of  rocks  and  minerals  and  over  2.200  quali- 
tative tests  of  specimens  submitted  mainly  by  persons  outside  of  the  Survey. 

Continued  investigations  of  deep  earth  temperatures  and  of  the  porosity  of 
oil  and  gas  sands. 

Continued  studies  of  mineral  deposits  in  Alaska. 

Made  geologic  surveys  covering  2,280  square  miles  and  topographic  survey^< 
covering  505  square  miles  in  Alaska. 

Made  topographic  surveys  in  21  States  and  Hawaii,  partly  in  cooperation  witli 
other  Government  organizations  and  with  20  States  and  the  Territory  of  Hawaii  . 

Mapped  12,057  square  miles  topographically  and  resurveyed  1.487  square  miles. 

Ran  3,236  miles  of  levels  and  established  in  connection  with  them  874  perma- 
nent bench  marks. 

Occupied  89  triangulation  stations,  of  which  76  were  permanently  marked. 

Ran  2,225  miles  of  primary  traverse  and  set  in  connection  therewith  483 
permanent  marks. 

Prepared  shaded  relief  maps  of  AJaska,  California.  Kentucky,  and  south- 
western Arizona,  also  of  several  quadrangles  and  of  the  area  adjacent  to  th^ 
Denver  &  Rio  Grande  Western  Railroad. 

Continued  the  compilation  of  the  United  States  portion  of  the  international 
map  of  the  world,  for  which  maps  of  46  States  have  now  been  completed. 

Prepared  a  map  of  China  ^nd  adjacent  regions  for  the  Department  of  Stat^ 
in  connection  with  the  Conference  on  Limitation  of  Armament. 

Made  more  than  11.000  measurements  of  stream  flow  in  the  United  States  and 
Hawaii,  doing  part  of  the  work  in  cooperation  with  other  Government  organiza- 
tions and  with  31  States  and  Hawaii. 

Made  investigations  of  ground  water  in  10  Stated  and  Hawaii. 

Analyzed  671  samples  of  surface  and  underground  water. 

Prepared  monthly  reports  on  the  production  of  electricity  and  consumption  of 
fuel  by  public-utility  power  plants  and  published  maps  of  14  States  showing  the 
location  of  power  stations  and  tranfsmission  lines  used  in  public  service. 

Continued  investigations  of  the  present  and  probable  future  use  of  surface  and 
ground  waters  in  connection  with*the  classification  of  public  lands. 

Disposed  of  more  than  25,000  cases  referred  to  the  Geological  Survey  for  the 

f>r^aration  of  reports  thereon  to  be  used  in  the  administration  of  the  public- 
and  laws. 

Made  a  net  decrease  of  459,341  acres  in  the  area  previously  classified  as  coal 
land,  a  net  increase  of  2683^9  acres  in  the  area  classified  as  phosphate  land,  and 
decreases  of  3,914,988  acres  in  outstanding  coal  reserves,  of  110,^3  acres  in  out- 
standing petroleum  re8er\'es,  and  of  298,846  acres  in  outstanding  phosphate 
reserves. 

Acted  on  7,638  applications  for  permit  or  lease  rights  under  the  mineral-lands 
leasing  act«?. 

Defined  the  boundaries,  in  accordance  with  the  known  geologic  structure,  of 
five  gas  fields  and  one  oil  field  in  Wyoming  and  Montana. 

Made  plan  and  profile  surveys  of  Colorado  River  in  Utah  and  Arizona  and  of 
Klamath  and  Trinity  rivers  in  California. 

Made  detailed  studies  of  the  possibility  of  developing  power  on  rivers  in  Wnsh- 
Ington,  Oregon,  California.  Idaho,  Montana,  Wyoming,  Utah,  and  Colorado. 

Made  a  net  increase  of  635,523  acres  in  power-site  reserves. 

Made  field  studies  with  respect  to  irrlgability  of  lands  under  the  enlarged  and 
stock-raising  homestead  acts  and  the  Nevada  ground-water  reclamation  act  in 
Colorado,  Arizona,  Utah,  and  Nevada. 

Designated  382^20  acres  in  Nevada  under  the  ground-water  reclamation  act. 

Included  1,160  acres  in  California  in  reservoir-site  withdrawals. 
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Made  net  increases  of  5,744  acres  in  public  water  reserves,  of  3,d89,427  acres  in 
«'ularged-homestead  designations,  and  of  4,778,633  acres  in  stock-raising  home- 
stead designations. 

Published  159  reports,  containing  9,594  pages,  and  reprinted  7  reports. 
Engraved  and  printed  70  new  topographic  maps  and  engraved  wholly  or  in 
[lart  36  new  topographic  maps. 
Photolithographed  and  printed  20  new  State  and  otlier  maps. 
Printed  96©,981  copies  of  new  and  reprinted  maps. 

Printed  under  contract  for  other  branches  of  the  Government  lithographed 
inap.s  charts,  etc.,  in  e<iitions  amounting  to  2,442,227  copies. 

Distributed  590,284  copies  of  book  publications  and  739,310  of  map  publica- 
tions, of  which  8,253  folios  and  atlases  and  594,217  maps  were  sold. 

PUBLIC  STATEMENTS  BY  THE  DIBECTOB. 

The  Director  has  continued  to  show  the  bearing  of  scientific  facts 
and  conclusions  upon  public  policy  and  matters  of  everyday  interest 
by  translating  the  results  of  the  Survey's  investigations  into  popular 
lan^age  for  more  general  presentation  than  is  possible  in  a  Gov- 
ernment report.  The  purpose  of  this  work  is  to  indicate  the  practi- 
cal application  of  the  scientific  and  engineering  investigations  carried 
on  by  the  Survey.  The  Director  has  given  wie  following  addresses 
during  the  year : 

Sept.  21.  *•  The  real  value  of  oil."  Now  York  State  ()  1  Producers'  Association, 
Olean,  N.  Y. 

Oct.  5,  "The  world  distribution  of  ndnerals,"  General  Staff  CoUege.  Wash- 
ington. 

(kt.  19.  **  Some  items  is  a  prosperity  program,"  ^Vmerican  Mining  Congress, 
Chicago. 

<Kt.  26.  "  8uperp<iwer,"  C^eneral  Staff  College,  Washington. 

Dec.  8,  "A  spendthrift  industry,"  Coal  Mining  Institute  of  America,  Pitts- 
burgh, Pa. 

r)ec.  28,  "  Plain  geology,"  American  Socety  of  Economic  Geologists,  Amherst, 
Mass. 

Jan.  6.  **  Mineral  restmrces  in  their  international  aspect."  Conference  of  the 
Council  on  Foreign  Relations,  New  York. 

Jan.  !iS.  *•  Work  of  the  Interior  Department,"  C^mference  of  editors  of  business 
papers,  Washington. 

June  13,  "Coal  production  and  mine  employment,"  Public  Committee  on  Coal, 
New  York. 

June  26,  **The  broken  coal  year  and  how  to  mend  it,"  National  C4>nference  of 
Social  WorX  Providence,  R.  I. 

These  addresses  were  printed  in  technical  journals  and  proceed- 
ings of  the  societies.  The  following  special  articles  were  also  pre- 
pared on  request : 

"Statistics  the  means  to  an  end.  not  au  end    ii  themselves."  Coal  Age.  July  14. 
"Director  Smith  calls  British  terms  *a  different  exi>eriment."'  Coal  Review, 

Aug.  31. 
"British  coal  problem  becomes  a  market  prob>m,"  (.oal  Age,  Sept.  8. 
"  Present  coal  conditions  in  England,^*  Black  Diamond,  Sept.  10. 
•'War  problems    in    minerals— United    States   Geological    Survey,    1914-1918," 

Engineering  and  Mining  Journal,  Dec.  3. 
"Why  should  the  consumer  store  coal?  "  Coal  Review,  Mar.  8. 
*•  Wanted :  More  coal,  fewer  mines."  The  Nation's  Business.  June. 

PUBLICATIONS. 

The  publications  of  the  year  comprised  159  lK)ok  and  map  publica- 
tions in  the  regular  series.  92  maps,  and  numerous  circulars,  lists  of 
publications  and  maps,  advance  statements  on  mineral  production, 
and  press  bulletins.  The  total  number  of  pages  in  the  book  and  map 
publications  was  9,594.  Seven  book  publications  and  198  maps  were 
reprinted. 
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Brief  notices  of  the  publications  in  the  regular  series  and  of  th< 
new  maps  issued  during  the  year  are  given  m  the  following  pages 
These  titles  constitute  the  annual  record  of  work  accomplished- 
that  is,  completed  to  the  extent  of  making  the  results  availabL 
for  use. 

Forty-second  Annual  Repobt  of  the  Director  of  the  United  States  Oeologlca 
Survey  to  the  Secretary  of  the  Interior,  for  the  fiscal  year  ended  June  3c 
1921.    108  pages,  1  plate. 

A  detailed  account  of  the  work  of  the  Geological  Survey  during  th( 
fiscal  year  1921.  The  Director  sets  forth  the  economy  that  is  being  attaine< 
through  higher  efficiency — the  greater  accomplishment  for  the  same  ex 
penditure — and  the  Umitations  that  act  to  prevent  still  higher  efficiency 
such  as  inadequate  office  quarters,  restriction  on  the  selection  of  per 
sonnel.  small  salaries,  and  reduced  appropriations  for  printing  the  report 
of  investigations.  One  of  the  special  investigations  made  during  th( 
year  was  the  **  superpower  survey."  (See  Prof.  Paper  123,  below.)  Th( 
Survey  has  continued  to  supervise  topographic  surveys  in  the  Dominicai 
and  Haitian  republics,  in  which  the  Marine  CJorps  cooperated  by  fur 
nisbing  a  pilot  and  airplane  for  the  use  of  a  Survey  engineer  in  taking 
aerial  photographs  to  be  used  in  making  the  topographic  maps.  Th< 
Director  has  continued  his  efforts  to  translate  the  results  of  the  Survey*: 
investigations  into  popular  language  in  public  addresses  and  magazin< 
articles,  to  show  the  bearing  of  scientific  facts  and  conclusions  upon  publi< 
policy  and  everyday  questions. 

Professional  Paper  123.  A  superpower  system  for  the  region  between  Bostoi 
and  Washington,  by  W.  S.  Murray  and  others.  261  pages,  11  plates,  6: 
text  figures. 

Report  of  a  "  special  investigation  of  the  possible  economy  of  fuel,  labor 
and  materials  resulting  from  the  use  in  the  Boston -Washington  industria 
region  of  a  comprehensive  system  for  the  generation  and  distribution  o 
electricity  to  transportation  lines  and  industries,"  authorized  by  Con 
gress.  The  investigation  was  made  by  a  staff  of  engineers  under  the  ad 
minlstrative  supervision  of  the  Geological  Survey.  The  engineefring  staf 
was  assisted  by  constructive  criticism  from  an  advisory  board  consisting 
of  men  of  vision  and  experience  representing  the  railroads  and  industries 
The  annual  net  saving,  if  the  energy  required  in  this  region  in  1930  wer( 
supplied  by  a  coordinated  power  system,  such  as  Is  described  in  thi: 
report,  instead  of  by  uncoordinated  systems,  such  as  are  now  in  use 
is  estimated  at  $429,000,000.  As  the  total  investment  in  generating  ant 
transmission  facilities  and  motor  equipment  for  the  superpower  systen 
would  be  $1,295,000,000.  the  annual  return  on  the  investment  would  b< 
33  per  cent.  Of  the  36,000  miles  of  railroad  in  this  region  it  is  esti 
mated  that  19,000  miles  can  be  profitably  electrified,  at  an  annual  returi 
on  the  investment  of  14.2  per  cent.  The  coal  saved  annually  under  th< 
superpower  system  would  amount  to  50,000.000  tons.  The  system  con 
templates  interconnection  of  existing  plants  and  systems  and  constructioi 
of  new  steam-electric  and  hydroelectric  plants  at  the  most  favorable  loca 
tions.  Within  the  territory  covered  by  this  investigation — the  "  sui)er 
power  zone" — is  concentrated  one-fourth  of  the  population  of  the  Unitec 
States,  and  within  it  are  operated,  most  of  them  Independently.  31: 
electric  utilities,  18  class  1  railroads,,  and  96,000  industrial  plants.  Th( 
superpower  zone  is  the  finishing  shop  of  American  industry. 

pROi-EssioNAL  PAPER  128.  Shorter  contributions  to  general  geology,  1920 ;  DavU 
White,  chief  geologist.     1921.    146  pages,  22  plates,  16  text  figures. 
Contains  seven  papers  by  five  authors,  previously  published  separately 

Professional  Paper  129-B.  Orthnula^,  a  Tertiary  guide  fossil,  by  C.  W.  Cooke 
10  pages,  4  plates. 

Describes  the  known  species  of  a  characteristic  horizon  marker  fount 
in  the  southeastern  United  States,  the  W^est  Indies,  and  Panama. 

Paot-ESSioNAL  1*aper  129-C.  Graphic  and  mechanical  computation  of  thicknes: 
of  strata  and  distance  to  a  stratum,  by  J.  B.  Mertie,  jr.  16  pages,  3  plates 
8  text  figures. 

Gives  alinement  charts  and  simplified  methods  for  the  solution  of  tw( 
problems  that  constantly  confront  the  geologist  who  is  studying  stratlg 
raphy  and  structure. 
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Fbofgssional  Papkr  129-D.  Strati^ruphic  sections  iu  southwestern  Utuh  and 
northwestern  Arizona,  by  J.  B.  Reeside,  jr.,  and  Harvey  Bnssler.  27 
paxes,  5  plates,  1  text  figure. 

Describes  features  of  general  interest  In  the  stnitiKraphy  of  a  region 
concerning  which  very  few  detailed  data  are  available  In  published  litera- 
ture. The  reglOD  is  In  the  Colorado  River  drainage  basin,  north  of  the 
Grand  Canyon. 
Pbofessional  Papeb  129-K.  The  Byrani  (*al(!areous  marl  of  Mississippi  and  its 
Foraminifera,  papers  by  C.  W.  Cooke  and  J.  A.  Cushman.  46  pages,  15 
plat€»s. 

Mr.  Cooke  desfrilws  the  Byrani  marl,  a  lower  Ollgocene  formation,  and 
gives  lists  of  fossils  that  have  been  found  in  it.  Mr.  Cushman  describes 
68  species  and  varieties  of  Foraminifera.  all  obtained  from  a  few  cubic 
centimeters  of  material. 
Pe(>fks8I0Nal  Pafeb  129-F.  The  Foraminifera  of  the  Mint  Spring  calcareous 
marl  member  of  the  Marianna  limestone,  by  J.  A.  Cushman.  32  pages, 
7  plates. 

Describes  84  species  of  Foraminifera  from  a  lower  Oligocene  series  of 
beds  in  Mississippi. 
Profession  AT.  Paper  129-0.  The  flora  of  the  Woodbine  sand  at  Arthurs  Bluff, 
Tex.,  by  K.  W.  Berry.    3<)  pages,  5  plates,  1  text  figure. 

Describes  43  spei'ies  from  a  single  locality,  the  study  of  which  has  led 
to  cotnplete  and  decisive  conclusions  In  regard  to  the  age  and  relations 
of  the  deposits. 
I^oxssioNAL  Paper  129-H.  (leology  of  the  lower  Oila  regOn,  Arizona,  by  C.  P. 
Koss.    17  pages,  5  plates. 

Sets  forth  the  geologic  information  obtaineil  during  an  investigation 
of  desert  watering  places  and  routes  of  travel  In  a  part  of  southwestern 
Arizona  and  gives  a  brief  summary  of  the  diver.se  mineral  deposits  in  the 
region. 
I*ROFEssi()NAi.  Paper  129-1.  The  fiora  of  the  Chej'enne  sandstone  of  Kansas,  by 
E.  W.  Berry.    27  pages,  16  plates. 

Gives  the  results  of  a  study  of  several  colle<*tions  which,  though  large, 
comprised  only  23  species.    C'ontains  a  historical  summary  of  the  applica- 
tion of  the  term  "  Dakota." 
ftiujcTiN  679.  The  microscopic  determ'nation  of  the  nonopaque  minerals,  by 
E.  S.  Larsen.    294  pages,  1  plate,  14  text  figures. 

Out  of  about  1,000  known  mineral  spiH'les  comparatively  few  can  be 
identified  readily  in  tliln  sections.  In  this  bulletin  the  author  gives  tables 
for  the  systematic  determination  of  minerals  from  their  optical  constants, 
describes  some  methods  for  the  rapid  determination  of  optical  constants, 
gives  the  results  of  measurements  of  tlie  optical  c<mstants  of  more  than 
oUU  species  for  which  data  were  not  previously  available,  and  presents 
statistics  on  the  optical  properties  of  minerals. 
BuiXETiN  714.  Mineral  resources  of  Alaska;  report  on  progress  of  Investiga- 
tions iu  1919,  by  A.  H.  Brooks  and  others.  259  pages,  7  plates,  2  text 
figures. 

The  sixteenth  annual  bulletin  on  investigations  in  Alaska.  Contains 
11  papers  by  7  authors,  previously  published  separately,  also  a  list  of 
recent  Survey  publications  on  Alaska. 
Bi'UJCTiN  715.  Contributions  to  ecoiMmic  geologj'  (short  papers  and  preliminary 
reports),  1920;  Part  I,  Metals  and  nonmetals  except  fuels;  F.  L.  Ransome. 
H.  S.  Gale,  and  E.  F.  Burchard.  geologists  in  charge.  230  pages,  24  plates, 
40  text  figures. 

Contains  12  papers  on  iM)tash  In  Spain,  Alsace,  and  Nebraska :  manganese 
In  Wyoming,  Colorado,  iind  Arkansas;  cinnabar  in  Idaho;  iron  ore  and 
phosphate  rock  in  Montana  ;  silver  In  Nevada  and  New  Mexico ;  and  salt 
in  New  Mexico,  Texas.  Oklahoma,  and  Kansas. 
BuiXETix  716.  Contributions  to  economic  geology  (short  pjipers  and  preliminary 
reports),  1920;  Part  II,  Mineral  fuels;  David  White  an<l  M.  R.  Campbell, 
geologists  in  charge.    248  pag^s,  34  plates,  14  text  figures,  1  Insert. 

Contains  eight  papers  on  oil  or  gas  in  Socorro  (bounty,  N.  Mex.,  the 
Upt<»n-Thorntoi>.  Mule  Creek,  and  Lance  Creek  fields,  Wyoming,  and  the 
Dallas  region,  Texns,  and  on  coal  in  eastern  Idaho,  in  San  Juan  Comity, 
N.  Mex.,  and  near  Harrison.  W.  Va. 
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Bulletin  722-A.  The  Alaskan  mining  industry  in  1920,  by  A.  H.  Brooks*.  74, 
xiii  pages. 

The  annual  report  on  mining  in  Alaska.  Although  the  industry  as  a 
whole  suffered  a  serious  depression  in  1920,  the  value  of  the  mineral  out- 
put was  nearly  $4,000,000  more  than  in  1919,  chiefly  because  of  the  great 
increase  in  the  production  of  copper.  During  41  years  of  mining  Alaska 
has  produced  minerals  to  the  value  of  more  than  $461,000,000,  over  half 
of  which  represents  the  output  of  the  last  decade.  Of  this  sum  $320,000,000 
is  the  value  of  the  gold  and  $127,000,000  that  of  the  copper. 

Bulletin  722-B.  Water-power  investigations  in  southeastern  Alaska,  by  O.  H. 
Canfield.    41  pages,  1  plate. 

The  annual  report  on  an  investigation  begun  by  the  Geological  Survey 
in  cooperation  with  the  Forest  Service  in  1915.  Gives  records  of  stream 
flow  at  20  stations. 

Bulletin  722-C.  Ore  deposits  of  the  Salmon  River  district,  Portland  Canal 
region,  Alaska,  by  L.  G.  Westgate.    24  pages,  3  text  figures. 

Describes  the  Alaskan  portion  of  a  metal-bearing  district  that  extends 
across  the  international  boundary.  Assays  indicate  the  presence  in  this 
district  of  high-grade  silver  ores. 

Bulletin  722-D.  Geologj'  of  the  vicinity  of*Tuxedni  Bay,  Cook  Inlet.  Alaska, 
by  F.  H.  Mofllt.    7  pages,  1  plate. 

Report  on  an  area  covering  about  250  square  miles  on  the  west  side  of 
Cook  Inlet.  Discusses  the  possibilities  of  obtaining  oil  in  this^area  and 
concludes  that  the  conditions,  so  far  as  known,  are  .unfavorable. 

Bulletin  722-E.  Gold  lodes  in  the  upper  Kuskokwim  region,  Alaska,  by  (t.  C. 
Martin.    13  pages,  1  plate,  2  text  figures. 

Describes  a  comparatively  little  known  region  to  which  attentitm  has 
recently  been  attracted  by  the  discovery  of  high-grade  ores  there.  The 
reported  assays  of  the  ores  range  from  $80  to  $65  to  the  ton. 

Bulletin  722-F.  Metalliferous  lodes  in  southern  Seward  Peninsula,  Alaska, 
by  S.  H.  Cathcart.    113  pages.  14  text  figures. 

Lode  prospecting  in  Seward  Peninsula  began  soon  after  placers  were 
discovered  and  has  been  continued  for  20  years,  but  only  a  few  mines 
have  ever  been  productive,  and  none  are  producing  at  present.  This 
paper  gives  the  results  of  a  study  that  was  intended  to  aid  the  prospector 
by  ascertaining  the  geologic  conditions  under  which  the  metalliferous 
lodes  were  formed. 

Bulletin  725-A.  Deposits  of  chromite  in  California,  Oregon,  Washington,  and 
Montana,  by  J.  S.  Diller,  L.  G.  Westgate.  and  J.  T.  Pardw\  91  pages,  5 
plates,  23  text  figures. 

Bulletin  725-B.  Chrome  ores  in  Pennsylvania,  Maryland,  and  North  Carolina : 
papers  by  E.  B.  Knopf  and  J.  V.  I^ewls.  59  pages,  1  plate,  3  text  figures. 
During  the  World  War  it  was  demonstrated  that  the  United  StJites  has 
reserve  deposits  of  chromium  adequate  to  supply  a  war  demand  for  sev- 
eral years.  Now  that  the  war  is  over  the  country  is  conserving  its  do- 
mestic supplies  by  employing  higher-grade  and  cheaper  ore  from  foreign 
countries.  It  is  desirable,  however,  to  record  the  facts  c<mcerning  our 
own  deposits,  and  these  pamphlets  contain  several  papers  on  chromite  in 
the  States  named. 

Bulletin  725-C.  Deposits  of  manganese  ore  in  Montana,  Utah,  Oregon,  and 
Washington,  by  J.  T.  Pardee.    110  pages,  4  plates,  11  text  figures. 

Another  paper  in  the  series  recording  the  results  of  investigations  of 
domestic  manganese  deposits  during  the  World  W^ar. 

Bulletin  725-D.  Contact-metamorphic  tungsten  deposits  of  the  ITnited  States, 
by  F.  L.  Hess  and  E.  S.  Larsen.    70  pages,  4  plates,  10  text  figures. 

Contact-metamorphic  tungsten  deposits  have  been  found  at  23  local- 
ities in  the  western  United  States,  nearly  all  in  California  and  Nevada. 
The  first  one  known  was  discovered  in  1908.  but  only  prospecting  and 
development  work  was  done  until  1915.  The  high  price«»  paid  for  tungsten 
during  the  war  stimulated  active  work  at  this  deposit  and  a  search  for 
others.  This  bulletin  describes  the  deposits  in  detail  and  sets  forth  the 
general  geology,  with  a  full  treatment  of  the  process  of  contact  meta- 
morphism. 
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Bulletin  725-B.  Manganese  deposits  near  Bromide,  Okla.,  by  D.  F.  Hewett. 
19  pages,  4  text  figures. 

Describes  deposits  to  whlcb  attention  was  called  during  the  perioil  of 
prospective  shortage  of  manganese  ore  in  1917.  The  deposits  are  small 
and  can  not  yield  much  high-grade  ore.  but  their  geologic  relations  and  the 
minerals  they  contain  are  so  uncommon  that  a  description  of  them  is  of 
scientific  interest. 
BruJBTiN  725-F.  Pyrite  at  tlie  Haile  mine,  Kershaw,  S.  C,  with  a  note  on 
pyritization  at  the  Brewer  mine,  near  JeflFerson,  by  F.  C.  Schrader. 

During  tlie  World  War  the  Geological  Survey  examined  and  estimated 
the  ore  reserves  of  the  Ignited  States  with  a  view  to  ascertaining  the 
possibility  of  supplying  the  increased  demand  for  sulphuric  acid.  One 
of  tlie  most  interesting  and  promising  of  recent  developments  in  this 
connection  is  the  conversion  of  the  Haile  gold  mine,  at  Kershaw,  S.  C. 
into  a  pyrite  mine,  described  in  detail  in  this  paper. 
Bulletin  725-0.  The  Taylor  Creek  tin  deposits.  New  Mexico,  by  J.  M.  Hill. 
13  pages,  1  text  figure. 

Describes  de|M>sits  which,  though  small  and  not  very  rich,  are  of  interest 
in  view  of  the  scarcity  of  tin  deiwsits  in  the  United  States. 
BiLLETix  725-H.  Ore  de|x)sits  of  Cedar  Mountain,  Mineral  County,  Nev.,  by 
Adolph  Knopf.     22  pages,  5  text  figures. 

Describes  the  geology  and  ore  deposits  at  two  small  mining  camps  that 
center  around  two  mines,  one  of  which  produces  silver-lead  and  the  other 
gold. 
BixLETiN  725-1.  The  Bound  Mountain  district,   Nevada,  by  H.  G.  Ferguson. 
24  pages,  6  text  figures. 

The  Bound  Mountain  district  has  pn>duceil  mainly  gold  and  silver,  but 
a  little  tungsten   was  mined  there  during  the  World  War.     This  paper 
describes  the  geology  and  ore  deposits. 
Bulletin  725-J.  Ore  deposits  of  the  Sierrita  Mountains,  Pima  County,  Ariz., 
by  F.  L.  Bansome.     35  pages.  4  plates.  4  text  figures. 

Describes  deposits  of  copper,  lead,  zinc,  and  silver  ores  on  both  sides  of 
the  Sierrita  Mountains,  in  southern  Arizona.  Copi)er  is  the  chief  item  in 
the  metal  output,  and  as  much  as  6,680,000  pounds  has  been  produced 
in  a  single  year.  The  deposits  are  of  contact-metamorphic  origin. 
Bulletii?  726-B.  Geology  of  the  Cement  oil  field,  Caddo  County,  Okla.,  by 
Frank  Beeves.  Prepared  in  cooi^eration  with  the  Office  of  Indian  Af- 
fairs.   89  pages,  7  plates,  4  text  figures. 

Discusses  an  area  covering  eight  townships  in  southwestern  Oklahoma. 
The  pronounced  anticline  at  Cement  and  otiier  folds  near  by  suggested 
that  the  area  of  tilted  strata  bordering  the  mountains  should  contain  local 
anticlines  favorable  for  the  accumulation  of  oil  and  gas.  About  half 
of  the  area  studied  is  owned  by  the  Indians,  and  as  many  tracts  of 
Indian  lands  are  leased  to  oil  companies  annually,  knowledge  of  the  true 
value  of  oil  rights  is  especially  desirable. 
BuLifTiN  726-C.  Oil  prospects  in  Washington  County,  Utah,  by  Harvey  Bassler 
and  J.  B,  Beeside,  Jr.    23  pages,  4  text  figures. 

Oil  was  discovered  near  Virgin  City,  Utah,  in  1907,  and  for  a  short 
time  exploration  was  active,  but  there  was  no  market  for  the  oil  at  that 
time  and  nothing  more  was  done  in  this  field  till  1918.  The  authors  of 
this  paper,  who  made  a  reconnaissance  examination  of  the  field  in  1919, 
conclude  that  the  present  field  is  of  value  for  supplying  local  demand, 
and  that  possibly  thicker  oil-bearing  beds  may  be  found  elsewhere  in  the 
region. 
BiTLLBTiN  726-D.  Lignite  in  the  western  part  of  the  Fort  Berthold  Indian 
Reservation  south  of  Missouri  Biver,  N.  Dak.,  by  C.  M.  Bauer  and  F.  A. 
Herald.    64  pages,  17  plates,  3  text  figures. 

In  the  northern  Great  Plains  wood  for  fuel  is  practically  lacking,  and 
the  lignite  of  the  region  is  therefore  of  particular  importance  in  the  de- 
velopment of  its  commerce  and  industry.  This  paper  descrilx^s  the  lignite 
deposits  of  an  area  in  west-central  North  Dakota  about  05  miles  north- 
west of  Bismarck.  Analyses  show  that  in  heating  value  the  lignite  of 
this  region  at  $5  a  ton  is  equivalent  to  Pittsburgh  bituminous  coal  at 
$11^  a  ton. 
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Bulletin  726-E.  Geologic  structure  of  parts  of  New  Mexico,  by  N.  H.  Darton 

110  pages,  21  plates.  33  text  figures.  

Gives  the  available  information  concerning  the  structural  features  of^B 
New  Mexico  as  a  guide  to  the  geologist  in  search  of  new  oil  fields.  New-^^^- 
Mexico  is  not  yet  producing  oil  in  notable  amounts,  but  in  many  placea^= 
the  structural  conditions  are  favorable  to  the  accumulation  of  oil  and^E 
gas  If  they  are  present  in  the  rocks. 

BuLLJH'iN  726-F.  Geologic  structure  and  oil  and  gas  prospects  of  a  part  o^3 
Jefferson  County,  Okla.,  by  H.  M.  Robinson.  26  pages,  2  plates,  1  textr=: 
figure. 

Describes  an  area  of  about  175  square  miles,  in  which  the  general  struc 

ture  is  regarded  as  favorable,  though  the  area  is  not  very  close  to  aiiy^~ 
ct)mmercialiy  productive  oil  and  gas  field. 

Bulletin  726-G.  The  I^casa  area.  Ranger  district,  north-i'entral  Texas,  by 
C.  S.  Ross.     12  pages,  2  plates.  3  text  figures. 

The  geologic  structure  of  an  area  in  Stephens  County.  Tex.,  is  de- 
scribed and  mapped,  and  the  tracts  that  are  considered  favorable  or  un- 
favorable for  oil  or  gas  accumulation  are  pointed  out. 

BuLi^ETiN  730-A.  Peneplains  of  the  Front  Range  and  Rocky  Mountain  Na- 
tional Park,  Colo.,  by  W.  T.  I.iee.    17  pages,  8  plates.  3  text  figures. 

The  first  of  a  new  series,  "Contributions  to  the  geography  of  the 
United  States,"  to  be  published  annually,  first  In  the  form  of  separate 
chapters.  Points  out  the  probable  correlation  of  some  of  the  major  sur- 
face features  in  the  Rocky  Mountain  National  Park  with  similar  features 
in  neighboring  regions. 

BxnxETiN  730-B.  Erosion  and  se<limentation  in  the  Papago  country,  Arizona, 
with  a  sketch  of  the  geology,  by  Kirk  Bryan.  72  pages.  5  plates.  22  text 
figures. 

The  countrj'  inhabited  by  the  Papago  Indians,  a  tribe  of  nomadic 
farmers,  is  an  area  of  13,0()0  square  miles  in  southwestern  Arizona,  be- 
tween Gila  River  and  the  Mexican  boundary.  It  is  In  large  part  a  true 
desert,  though  the  climatic  conditions  have  produced  large  cacti,  trees, 
and  woody  shrubs  that  give  it  a  deceiving  verdure.  This  paper  describes 
the  land  forms  in  this  peculiar  region  and  discusses  the  processes  that 
have  been  active  in  the  production  of  the  desert  landscape.  It  contains 
a  glossary  of  technical  terms. 

Bulletin  735-A.  The  Candelaria  silver  district,  Nevada,  by  Adolph  Knopf. 
22  pages,  2  text  figures. 

Candelaria,  an  old  silver-mining  camp  in  western  Nevada,  has  produced 
$20,000,000,  mainly  about  40  years  ago.  The  bonanza  ore  has  long  been 
exhausted,  and  £he  attempt  now  being  made  to  Revive  the  camp  is  base<l 
on  the  belief  that  there  is  left  a  considerable  amount  of  ore  of  moderate 
grade  from  which  a  profit  may  be  won  by  modem  methods  of  mining 
and  metallurgj'.  This  report  shows  that  the  future  prosperity  of  the 
district  is  not  to  be  sought  by  exploring  in  depth  but  nmst  be  won  from 
the  territory  lying  above  the  deepest  levels  yet  worked. 

BUI.LETIN  735-B.  Colemanite  in  Clark  County,  Nev..  by  L.  F.  Noble.  17  pages. 
3  plates,  2  text  figures. 

Describes  some  recently  discovered  deposits  of  colemanite,  a  mineral 
that  yields  borax,  in  the  Muddy  Mountains.  The  deposits  are  fairly  ex- 
tensive, and  one  of  them  is  of  remarkable  continuity  and  regularity  and 
appears  to  afford  unusual  facilities  for  efficient  and  economical  mining. 

Bulletin  735-C.  Bonanza  ores  of  the  Comst<K'k  lode,  Virginia  City.  Nev.,  by 
E.  S.  Bastin.     25  pages,  9  text  figures. 

Gives  results  of  a  microscopic  study  of  8i)eciniens  obtained  at  depths 
ranging  from  a  few  hundred  to  2,900  feet.  This  study  showe<l  that  in 
ores  from  depths  greater  than  500  feet,  including  the  bulk  of  the  bonanza 
ores  of  the  lode,  the  silver  is  essentially  all  in  primary  minerals  and  that 
gold  is  primary  in  all  the  ores.  These  results  offer  encouragement  for 
deep  development,  though  ore  bodies  comparable  in  size  and  richness  to 
the  ftreat  bonanzas  of  the  past  are  not  to  be  expected. 

Bulletin  73G-A.  The  structure  of  the  Madill-Denison  area.  Oklahoma  and 
Texas,  with  notes  <m  oil  and  gas  development,  by  ().  B.  Hopkins.  Sidney 
Powers,  and  H.  M.  Robinson.     33  pages.  6  plates. 

Describes  the  geologic  structure  of  an  area  in  Marshall  County.  Okla., 
and  Grayson  County.  Tex.,  which  includes  the  Madill  oil  field  and  the 
Knos  gas  field.     Gives  suggestions  for  prosi)ectiug. 
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^ATEB-SuppLT  Papeb  450.  CoiitributioDs  to  tbe  hydrology  of  the  United  States, 
1019;  N.  C.  Grover,  chief  hydraulic  engineer.  1921.  86  pages,  11  plates, 
5  text  figures,  1  insert. 

Contains  papers  on  the  geology*  and  water  resources  of  a  part  of  the 
San  Carlos  Indian  Reservation,  Ariz.,  and  on  ground  water  in  Lanfair 
Valley,  Calif.,  and  in  Pahrump,  Mesquite,  and  Ivanpah  valleys,  Nev.-Calif. 
iVATEB-SuppLY  Papeb  459.  Surface  water  supply  of  the  United  States,  1917; 
Part  IX,  Colorado  River  basin;  N.  C.  Grover,  chief  hydniullc  engineer; 
Robert  Follansbee,  (\  C.  Jacob,  and  C.  E.  Ellsworth,  distict  engineers. 
192,  xxxiii  pages,  2  plates. 
\VATER-StT*PLY  Paper  460.  Surface  water  supply  of  the  United  States,  1917; 
Part  X.  The  Great  Basin;  N.  C.  Grover,  chief  hydraulic  engineer;  C.  C. 
.Tacob.  H.  D.  McGlashan,  F.  F.  Ilenshaw.  G.  C.  Baldwin,  and  Robert 
Follansbee,  district  engineers.    277,  xl  pages,  2  plates. 

Water-supply  Paper  471.  Surface  water  supply  of  the  United  States,  1918; 
Part  I,  North  Atlantic  slope  <lrainage  basins ;  N.  C.  Grover,  chief  hydraulic 
engineer;  C.  H.  Pierce,  C.  C.  Covert,  and  G.  C.  Stevens,  district 
engineers.  Prepared  in  cooperation  with  the  States  of  Maine,  Vermont, 
Massachusetts,  and  New  York.    220  images,  2  plates,  1  text  figure. 

Water-supply  Paper  475.  Surface  water  supply  of  the  United  States.  1918; 
Part  V,  Hudson  Bay  and  upper  Mississippi  River  basins;  N.  C.  Grover, 
chier  hj'draulic  engineer ;  \V.  G.  Hoyt,  district  engineer.  Prepared  in 
cooperation  with  the  States  of  Minnesota,  Wisconsin,  Iowa,  and  Illinois. 
183  pages,  2  plates. 

Water-Sltply  Paper  476.  Surface  water  supply  of  the  United  States,  1918; 
Part  VI,  Missouri  River  basin;  N.  C.  Grover,  chief  hydraulic  engineer; 
W.  A.  Lamb  and  Robert  Follansbee,  district  engineers.  Prepared  in  co- 
operation with  the  States  of  Colonido.  Montana,  and  Wyoming.  310  pages. 
2  plates. 

Water-Supply  Paper  477.  Surface  water  supply  of  the  United  States,  1918; 
Part  VII,  I^wer  Mississippi  River  basin;  N.  C.  Grover,  chief  hydraulic 
engineer;  Robert  Follansbee  and  R.  C.  Rice,  district  engineers.    38  pages. 
2  plates. 
Six  of  the  annual  reports  on  stream  gaging. 

WATER-Sn»PLY  Paper  487.  The  Arkansas  River  flood  of  June  3-5,  1921.  by 
Robert  Follansbee  and  E.  K.  .Tones,     44  pages,  6  plates,  1  text  figure. 

Report  on  the  severest  flood  that  has  occurred  In  the  Arkansas  River 
valley  since  its  settlement.  This  flood  was  due  mainly  to  heavy  rainfall 
and  in  part  to  the  breaking  of  a  reservoir  dam.  The  loss  of  life  was 
heavy,  and  the  total  property  losses  are  estlmate<l  at  more  than  $19,000,000. 
This' report  describes  the  cause  and  effects  of  the  flood  and  gives  notes 
on  previous  flwwls  In  this  valley. 

Watj:r-Supply  Paper  490-B.  Routes  to  desert  watering  places  in  the  Mohave 
Desert  region.  California,  by  D.  G.  Thompson.  Prepared  in  c(K»peratlon 
iiith  the  Department  of  Engineering  of  the  State  of  California.  269  pages, 
18  plates.  3  text  figures. 

The  second  in  the  series  of  "  desert  guides  **  for  the  southwestern  region 
of  the  United  States.  Contains  Ave  large  maps  showing  roads  and  water- 
ing places,  a  general  tlescription  of  the  region,  suggestions  for  desert 
travel,  and  232  pages  of  detalleil  road  logs.  ^ 

Water-Supply   Paper   500-B.  Ground   water    for   irrigatitm   near   Gage,    Lllls 
County,  Okla..  by  D.  G.  Thompson.     23  pages.  1  plate,  3  text  figures. 

Gives  the  results  of  a  field  examination  to  determine  the  possibility  of 
obtaining  water  for  use  in  irrigation  from  deep  wells.  The  average  an- 
nual precipitation  in  the  Gage  region  is  barely  suflicient  for  farming.  In 
1918  a  large  flow  of  water  was  struck  in  a  well  being  drilled  for  oil 
near  Gage,  and  this  suggested  that  other  sources  might  be  available, 
but  the  author  concludes  that  the  farmers  can  flnd  relief  from  drought 
not  so  much  by  irrigation  as  by  a  careful  study  of  the  crops  and  farming 
methods  best  adapted  to  the  climate.  u.     t^    i^ 

Water-Supply   Paper   5()0l-C.  Some   characteristics   of   run-off   in   the   RocKy 
Mountain  region,  by  Robert  Follansbee.    17  pages.  10  text  figures. 

For  the  last  n  ne  years  the  GtH)logicaI  Survey  has  made  a  speiial  study 
of  the  run-off  of  the  streams  that  flow  from  the  high  mountain  areas  of 
Colorado  and  Wyoming,  which  furnish  water  for  irrigating  millions  of 
acres  of  land,  for  developing  electrical  energy  at  many  water-power  plants, 
and,  in  their  lower  courses,  for  transportation.     During  this  perio<l  40  or 
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more  ^a^i^ing  Htatioii»  in  the  inoiiiitains,  above  practically  all  diversioni 
have  been  maintained  for  long  periods,  and  the  records  thus  obtained,  U 
gether  with  studies  of  the  topography,  form  the  basis  of  this  report. 

Mineral  Resources  of  the  United  States,  1918,  Part  I,  Metals ;  G.  F.  Loughlii 
geologist  in  charge.    1,095  pages,  9  plates,  20  text  figures,  1  insert. 

The  chapters  of  this  volume  were  published  at  different  dates  betwee 
May  8,  1919,  and  August  15,  1921.  The  grand  total  value  of  mineral  proc 
ucts  in  1918  was  about  $5,541,000,000,  an  increase  of  11  per  cent  over  tt 
value  in  1917. 

Mineral  Resources  of  the  United  States,  1918,  Part  II,  Nonmetals;  R.  \^ 
Stone,  geologist  in  charge.  1,557  pages,  16  plates,  135  text  figures,  3  ii 
serts. 

Mineral  Resources  of  the  United  States,  1919.    30  advance  chapters. 

Mineral  Resources  of  the  United  States,  1920.    59  advance  chapters. 

Mineral  Resources  of  the  United  States,  1921.    11  advance  chapters. 

Geologic  Folio  213.  New  Athens-Okawville,  111.,  by  E.  W.  Shaw.  12  pages  c 
folio  text,  4  maps,  6  text  figures. 

The  New  Athens  and  Okawville  quadrangles  cover  408  square  miles  i 
southwestern  Illinois,  a  short  distance  southeast  of  St.  I^ouis,  and  lie  i 
the  great  area  of  rolling  country  that  has  been  called  the  Glaciated  Plaim 
The  area  is  in  the  eastern  interior  coal  basin  and  yields  bitumijious  coi 
of  excellent  quality.  The  hard  rocks  are  of  Carboniferous  age  and  ai 
nearly  everywhere  overlain  by  unconsolidated  Quaternary  drift,  loess,  an 
alluvium.  This  folio  describes  the  general  features  of  the  Glaciate 
Plains  province  and  gives  a  detailed  account  of  the  geology  of  the  tw 
quadrangles. 

WoRiJ)  Att.as  of  Commercial  Geology,  Part  II,  Water  power  of  the  world.  2 
pages,  10  maps. 

The  potential  water  power  of  the  world  is  estimated  at  439  miliio 
horsepower  at  low  water,  of  which  62  million  horsepower  is  in  Nort 
America  and  28  million  in  the  United  States.  Africa  is  richest  in  ui 
developed  water  power,  with  190  million  horsepower ;  Asa  has  71  millic 
horsepower.  South  America  54  million  horsepower,  and  Europe  45  millic 
horsepower.  About  40  per  cent  of  the  developed  water  power  of  the  worl 
is  in  the  United  States,  where  water  wheels  having  a  capacity  of  9.243.0< 
horsepower  are  installed.  The  leading  States  are  New^  York,  wif 
1,300,000  horsepower,  and  Califoniia,  with  1,111,000  horsepower.  In  Ei 
rope  France  leads  with  1,400.000  horsepower,  Norway  has  1,350,000  hors 
power,  Sweden  1,200,000  horsepower,  and  Switzerland  1,070,000  hors 
power.  The  largest  water-power  development  in  the  world  is  at  Niagar 
Falls,  where  the  plants  now  in  operation  have  a  capacity  of  870,000  hors 
power,  of  which  385,000  horsepower  is  on  the  United  States  side.  Tl 
capacity  on  both  sides  is  now  being  increased.  This  publication  s\in 
marizes  all  present  knowledge  on  the  subject  indicated,  mentions  son 
of  the  world's  largest  water-power  developments,  and  gives  estimates  I 
countries  and  by  continents  of  the  developed  and  undeveloped  wi\U 
power. 

Topographic  and  other  maps  as  indicated  below.  (The  maps  marked  ♦  wei 
also  published  with  a  green  overprint  showing  woodland  areas.) 

Alaska. 

Kotsina-Kuskulana  district:  Scale,  1  inch— 1  mile;  contour  interval,  100  tVt 
Latitude  of  center  of  nrea,  61"  39';  longitude  of  center  of  area,  143**  5f: 
Map  of  an  area  at  the  southwest  base  of  the  Wrangell  Mountains, 
rough,  mountainous  area  that  has  a  relief  of  more  than  6,000  feet,  cross< 
by  the  valleys  of  Kotsina  and  Kuskulana  rivers,  both  of  which  flrm*  : 
braided  channels  on  alluvial  plains.  The  principal  mounta'n  sumnii 
stand  at  altitudes  of  more  than  6.500  feet,  and  several  reach  7,500  feet  < 
more. 

California. 

Honita  Ranch:  Scale.  1  inch=^  mile;  contour  interval,  5  feet.  Latitude,  3< 
52'  30"  to  37** ;  longitude,  120'  7'  30"  to  120'»  15'. 

Map  of  part  of  Madera  County,  in  tlie  Great  Valley  of  California, 
plain  sloping  gently  westward,  across  which  extends  the  valley  of  Fresi 
R'ver,  which  as  mapped  normally  carries  no  surface  water. 
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*Oflpe  San  Martin:  Scale,  1  inch=l  mile;  contour  interval,  50  feet.  Latitude, 
35"  45'  to  36"  ;  longitude,  l^l**  15'  to  121°  30'. 

Map  of  parts  of  Monterey  and  San  Luis  Obispo  counties,  showing  part 
of  tlie  ragged  coast  line  and  the  Santa  Lucia  Range,  which  rises  steeply 
from  the  shore  to  more  than  3,500  feet  above  the  sea.  Northeast  of  the 
mountains  is  lower  country,  in  which  Nucimiento  River  flows.  The  deptlis 
of  the  sea  down  tn  nbout  1,000  feet  are  indicated  by  contours. 

Garbona:  Scale,  1  inch=l  mile;  contour  interval,  50  feet.  latitude,  37*  30'  to 
37"  45' ;  longitude,  121*  15'  to  121"  30'. 

Map  of  parts  of  San  Joaquin  and  Stanislaus  counties,  lying  about  half  in 
San  Joaquin  Valley  and  half  on  the  northeastern  slope  of  the  Ck>ast  Ranges, 
8ome  peaks  of  which  reach  altitudes  of  more  than  3,000  feet.  There  are  no 
large  perennial  streams  except  San  Joaquin  River,  which  crosses  the  areas 
in  a  highly  meandering  course. 

Charleston  School:  Scale,  2  inches^l  mile;  contour  interval,  5  and  25  feet, 
changing  on  the  400-foot  contour.  Latitude.  86"  52'  30"  lo  37" ;  longitude, 
120"  45'  to  120"  52'  30". 

Map  of  a  part  of  Merced  County,  lying  in  San  Joaquin  Valley  and  the 
foothills  of  tlie  Diablo  Range.  The  valley  portion  of  the  area  slopes  gently 
northeastward  and  is  crossed  by  two  main  irrigation  canals.  The  foothills 
portion  has  a  relief  of  about  1,000  feet. 

Delta  Ranch:  Scale,  1  inch=i  mile;  contour  interval,  5  feet  latitude,  37" 
to  37"  7'  30" ;  longitude.  120"  37'  SO"  lo  120"  45'. 

Map  of  part  of  Merced  County  showing  San  Joaquin  River  and  the  broad 
irrigated  lowland  adjacent  to  it  The  difTerence  in  elevation  between  the 
highest  and  lowest  points  in  the  area  is  less  than  25  feet. 

^Gonzales:  Scale,  1  inch^l  mile;  contour  interval,  50  feet.  Latitude,  36*  80' 
to  36*  45' ;  longitude,  121"  15'  to  121"  30'. 

Map  of  parts  of  San  Benito  and  Monterey  counties,  an  area  occupied  in 
large  part  by  the  Gabiian  Range,  many  of  whose  peaks  rise  more  than  3,000 
feet  above  sea  leveL  ' 

Gregg:  Scale,  2  inches=l  mile;  contour  interval,  5  feet.  latitude,  36"  52'  80" 
to  37" ;  longiiude,  119"  52'  30"  to  120*. 

Map  of  a  part  of  Madera  County  occupied  by  a  gently  sloping  plain  which 
is  rather  rough  on  a  small  scale  but  which  has  a  relief  of  only  about  100 
feet.  This  slope  appears  to  be  formed  of  coalescent  d^ris  fans  from  the 
foothills  of  the  Sierra  Nevada. 

*HolUster:  Scale^  1  inch=l  mile;  contour  interval,  50  feet.  Latitude,  36*  45' 
to  87" ;  longitude,  121*  15'  to  121"  30'. 

Map  of  parts  of  San  Benito,  Monterey,  and  Santa  Clara  counties,  includ- 
ing the  southern  parts  of  San  Benito  and  Santa  Clara  valleys  and  the  moun- 
tains of  the  Diablo  and  Gabiian  ranges.  The  absence  of  streams  of  any 
considerable  size  on  the  floors  of  the  two  large  valleys  is  notable. 

Howard  Ranch :  Scale,  1  inch=i  mile ;  contour  interval,  5  and  25  feet  Latitude, 
37*  7'  30"  to  37"  15' ;  longitude,  121"  to  121"  7'  30'. 

Map  of  parts  of  Merced  and  Stanislaus  counties,  near  the  western  border 
of  the  Great  Valley  of  California.  In  its  eastern  part  the  area  is  a  plain 
that  slopes  gently  eastward.  In  its  western  part  there  are  hills  that  rise 
abruptly  from  the  plain  to  elevations  of  nearly  1,000  feet. 

•Jamesburg:  Scale,  1  inch=l  mile;  contour  interval,  50  feet  Latitude,  36"  15' 
to  36"  30' ;  longitude,  121*  80'  to  121"  45'. 

Map  of  part  of  Monterey  County,  southeast  of  the  city  of  Monterey,  a 
mountainous  regl<m  several  of  whose  peaks  In  the  Santa  Lucia  Range  rise  to 
elevations  of  more  than  4,700  feet.  The  lowest  points  in  the  area  stand 
less  than  250  feet  above  the  sea. 
Kentucky  Well:  Scale,  1  inch=i  mile;  contour  interval,  5  feet.  Latitude,  36" 
52'  80"  to  37" ;  longitude,  120*  15'  to  120"  22'  30". 

Map  of  a  part  of  Madera  County  that  lies  in  the  gently  westward-sloping 
plain  of  central  California,  a  region  where  the  greatest  range  in  elevation 
is  only  45  feet 
Lanes  Bridge:  Scale,  1  inch=i  mile;  contour  interval,  5  and  25  feet.     Lati- 
tude, 36"  52'  30"  to  37" ;  longitude,  119*  45'  to  119"  52'  30". 

Map  of  parts  of  Madera  and  Fresno  counties,  in  the  Great  Valley  of 
California,  north  of  Fresno.  San  Joaquin  River,  in  the  southeastern  part, 
flows  in  a  steep-sided  trench  a  mile  or  more  wide  that  has  been  carved  in 
the  dissected  plain.  Rising  abruptly  above  this  plain  is  a  conspicuous 
highland.  Little  Table  Mountain,  more  than  800  feet  nbove  the  sea. 


12  FORTY-THIRD  REPORT  OF  GEOLOGICAL  SURVEY. 

Los  Banos:  Scale,  1  iiicb=i  mile;  contour  interval,  5  feet.     Latitude,  87''  to 
370  7,  3Q/, .  longitude,  120*  45'  to  120*  52'  30". 

Map  of  part  of  Merced  Oonnty,  in  tbe  broad,  nearly  flat  floor  of  San  Joa- 
quin Valley.    Shows  a  great  number  of  canals  and  Irrigation  ditches. 
Madera:  Scale,  1  inch=l  mile;  contour  interval,  5  feet.     Latitude,  36"   52' 
30"  to  37** ;  longitude,  120**  to  120**  T  30". 

Map  of  part  of  Madera  County,  showing  the  city  of  Madera  and  the  nearly 
flat  plain  on  part  of  which  the  city  has  been  built.    Fresno  River  as  mapped 
has  a  sandy  channel  without  surface  water. 
•Nipomo:  Scale,  1  inch=l  mile;  contour  interval,  50  feet.     I^ititude,  35**  to 
35''  15' ;  longitude,  120**  15'  to  120**  30'. 

Map  of  parts  of  San  Luis  Obispo  and  Santa  Barbara  counties.  In  the 
Santa  Lucia  and  San  Rafael  mountains,  some  of  whose  peaks  stand  more 
than  3,000  feet  above  the  sea. 
Ortigalita :  Scale,  1  inch=i  mile ;  contour  inter>^al,  25  feet.     Latitude,  36°  52' 
30"  to  37* ;  longitude,  120**  52'  30"  to  121*. 

Map  of  part  of  Merced  County  in  the  belt  of  foothills  between  the  Diablo 
Range  and  San  Joaquin  Valley.  The  surface  of  the  area  is  considerably 
diversified,  comprising  moderately  rugged  hilly  country  rising  1,100  feet 
above  sea  level,  a  nearly  level-floored  basin  at  800  feet,  and  a  little  of  San 
Joaquin  Valley  below  200  feet. 
Ozalis:  Scale,  2  inches— 1  mile;  contour  interval,  5  feet.  Latitude.  36'  52'  30" 
to  37**;  longitude,  120'  30'  to  120**  37'  30". 

Map  of  part  of  Fresno  County  In  San  Joaquin  Valley.    The  whole  area 
is  very  flat,  having  a  relief  of  only  40  feet,  exclusive  of  the  shallow  trench 
of  San  Joaquin  River. 
Piru:  Scale,  1  lnch=l  mile;  contour  Interval,  100  feet.    Latitude,  34**  15'  to 
34**  30' ;  longitude,  118°  45'  to  119'. 

Map  of  a  part  of  Ventura  County.    The  broad,  normally  dry  valley  bottom 
of  Santa  Clara  River  crosses  the  area  and  is  flanked  by  the  mountains  of 
the  Santa  Barbara  National  Forest  and  by  Oak  Ridge. 
♦Quien  Sabe:  Scale,  1  inch=l  mile;  contour  Interval,  50  feet.    Latitude,  86* 
45'  to  37° ;  longitude,  121**  to  121*  15'. 

Map  of  parts  of  Merced,  San  Benito,  and  Santa  Clara  counties,  in  the 
Diablo  Range,  whose  highest  peaks  rise  more  than  3,500  feet  above  the  sea. 
Several  lowlands  like  Quien  Sabe  and  Los  Banoer  valleys  occur  in  the  midst 
of  the  highlands. 
San  Luis  Creek :  Scale.  1  inch=i  mile ;  contour  interval,  5  and  25  feet.  Lati- 
tude, 37°  to  37**  7'  30"  ;  longitude,  121**  to  121  ••  7'  30". 

Map  of  part  of  Merced  County,  near  the  west  border  of  the  Great  Valley 
of  California.  The  northeastern  part  of  the  area  is  a  low  plain,  west  of 
which  the  country  is  hilly,  and  some  of  the  higher  points  stand  more  than 
1,700  feet  above  the  sea. 
Santa  Rita  Bridge:  Scale,  1  inch=i  mile;  contour  interval,  5  feet.  Latitude, 
37°  to  37**  7'  30"  ;  longitude,  120**  30'  to  120'  87'  80". 

Map  of  parts  of  Merced  and  Madera  counties,  a  plain  traversed  by  San 
.Toaquin  River  and  its  tributaries  and  slopes.    Numerous  Irrigating  ditches 
intersect  the  rich  agricultural  lands  in  all  directions. 
Trlunfo  Pass:  Scale,  1  lnch=l  mile;  contour  interval,  100  feet.    Latitude,  34° 
to  34**  15' ;  longitude,  118**  45'  to  119*. 

Map  of  parts  of  Ventura  and  Los  Angeles  counties,  including  the  coast 
line,  the  Santa  Monica  Mountains,  which  rise  to  elevations  of  more  than 
2,500  feet  and  stand  about  5  miles  inland,  and  lowlands  interspersed  with 
other  groups  of  hills. 
Voltn:  Scale,  1  inch=l  mile;  contour  interval,  5  and  25  feet.  Latitude,  37** 
to  37**  7'  30" ;  longitude,  120**  52'  30"  to  121°. 

Map  of  part  of  Merced  County  showing  the  lowland  of  San  Joaquin  Valley 
and  the  foothills  on  the  west.  The  area  contains  no  perennial  streams  but 
is  intricately  traversed  by  canals  and  Irrigation  ditches. 

CMiiiectkvt. 

[See  Massachusetts,  etc.] 

DeUwara,  District  of  Colambla,  and  Maryland. 

Electric  generating  stations  and  transmission  lines  used  in  the  public  service 
in  the  District  of  Columbia  and  the  States  of  Delaware  and  Maryland  In 
1919.     Scale.  1  lnch=8  miles. 
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The  hydroelectric  generathig  stationti,  the  fueK*ou8iiining  generating 
stations,  the  stations  combining  these  two  sources  of  power,  tlie  substations, 
the  switching  stations,  and  the  primary  transmission  lines  are  shown  by 
distinctive  symbols  printed  in  retl  on  the  United  States  Geological  Survey's 
base  map  of  the  area. 

Georgia. 

♦Brooklet:  Scale,  1  inch=l  mile;  contour  inter>aK  10  feet.     Latitude.  32°  15' 
to  32*  30' ;  longitude,  81"  30'  to  81*  45'. 

Map  of  parts  of  Bulloch  and  Effln^am  counties,  in  the  Atlantic  Coastal 
Plain.  The  upland  in-  the  eastern  part  of  the  area  is  a  nearly  flat  plain, 
on  which  there  are  a  great  number  of  small,  irregularly  distributed  marshy 
tracts.  West  of  this  plain  is  a  dissected  uplaml  whose  highest  points  stand 
at  elevations  of  more  than  320  feet.  The  largest  stream,  Kdisto  River,  has 
out  down  the  floor  of  Its  valley  to  an  elevation  of  about  50  feet  above 
the  sea. 
♦Hephzibah:  Scale,  1  iuch=l  mile;  contour  inter>'al.  20  feet.  Latitude,  aS"  15' 
to  33**  30' ;  longitude,  82'  to  82°  15'. 

Map  of  parts  of  Richmond,  Ck)lumbia,  and  Burke  counties,  including  the 
western  part  of  the  city  of  Augusta.  The  regl<Hi  is  a  rolling,  hilly  country 
and  has  moderately  bnmd,  flat  uplan<ls.  many  of  which  stand  400  to  500 
feet  above  the  sea. 

G««rgU  Mid  Smmth  Carolina. 

•.\ugU8ta :  Scale.  1  inch=^l  mile;  contour  interval,  20  feet.     Latitude,  33°  ly 
•to  33°  30' ;  longitude,  81°  45'  to  82^ 

Map  of  parts  of  Aiken  County,  S.  C,  and  Richmond  and  Burke  counties, 
(ill.  The  most  prominent  to|>ographic  feature  is  the  broad,  swampy  flood 
plain  through  which  Savannah  River  flows  and  on  wh  ch,  where  it  has 
been  Improved  by  levees  and  drainage  ditches,  the  city  of  Augusta  stands. 

♦(Murks  Hill :  Scale,  1  inch=l  mile;  contour  interval,  20  feet.    Latitude.  33"  30' 
to  33°  45' ;  longitude,  82"  to  82"  15'. 

Map  of  parts  of  Edgefield,  McConnick,  and  Aiken  counties,  S.  C,  and 
Columbia,  Lincoln,  and  Richmond  counties,  Ga.,  a*  much  dissected,  hilly 
region  that  forms  part  of  the  Piedmont  prov.nce.  Savannah  River,  which 
forms  the  boundary  between  the  two  States,  flows  diagonally  across  the 
area  in  a  narrow-flooreil  valley  and  is  ponded  by  dams  c*on8tructed  to  gen- 
erate power. 

Idaho. 

♦Custer:  Sc^ale,  1  inch=2  miles;  contour  interval,  100  fet't.     Latitude,  44"  to 
44"  30';  longitude,  114"  30'  to  115". 

Map  of  part  of  Custer  County,  a  mountainous  region,  some  of  whose  peaks 
rise  to  elevations  of  more  than  11,000  feet.  Salmon  River,  the  largest  stream 
in  the  area,  flows  at  right  angles  to  the  general  trend  of  the  mountains, 
in  a  narrow  canyon  whose  floor  is  several  thousand  feet  below  the  near-by 
summits. 

mfaioic 

[8ee  also  Kentucky  and  IlHnoiR.] 

Vew  Athens,    (ieologic  map  from  Folio  213.     ( See  p.  10. ) 

Oil  and  gas  fields  of  the  State  of  Illinois.    Scale,  1  Inch =8  nules. 

Map  prepared  In  cooperation  with  the  Illinois  Geological  Survey,  on  the 
United  States  Geological  Survey's  base  map  of  Illinois.     The  productive 
oil  anR  gas  fields,  the  main  oil  pipe  lines,  and  the  oil  refineries  are  shown 
by  distinctive  colors  and  symbols. 
)kawville.    Geologic  map  from  Folio  213.    (See  p.  10.) 

Indiana* 

CliH'tric  generating  stations  and  transmission  lines  used  in  the  public  service 
in  the  State  of  Indiana  in  1921.    Scale  1  inch =8  miles. 
Similar  to  map  of  Delaware,  etc.     (See  pp.  12-13.) 
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State  map:  Scale,  1  iiich=8  miles. 

Base  map  of  the  State  of  Kansas  in  one  color  (black).  It  shows  com 
and  township  boundaries,  towns  and  most  of  even  the  smaller  settlemei 
railroads,  rivers,  and  many  of  the  smaller  streams  and  water  featui 
This  map  forms  part  of  the  so-called  **  millionth  map,"  though  it  is  p 
lished  on  twice  the  scale  adopted  for  that  series  and  does  not  have  ) 
contours  and  certain  otiier  features  that  will  be  shown  on  the  final  m 

K»ntmAf. 

•Brownsville:  Scale,  1  inch=l  mile:  contour  interval,  20  feet.     latitude.  : 
to  37*  15' ;  longitude,  86'  15'  to  86**  30'. 

Map  of  parts  of  Edmonson,  Warren,  and  Butler  counties,  including  1 
northern  part  of  the  city  of  Bowling  Green.  The  area  is  a  much  dissect 
low  plateau  traversed  by  Green  and  Barren  rivers,  both  rather  lai 
streams,  which  flow  in  narrow-floored  valleys. 

Kemtvcky  Mid  lUinoU. 


tT^ 


•Golconda:  Scale,  1  ini'h=l  mile;  contour  Interval,  20  feet.    Latitude,  37 
to  37*  30' ;  longitude.  88**  15'  to  88**  30'. 

Map  of  parts  of  Hardin  and  Pope  counties.  111.,  and  C?rittenden  a 
Livingston  counties,  Ky.  A  dissected  low  plateau  traversed  by  Ohio  Ki^ 
and  its  tributaries.  The  highest  point  in  the  area  is  about  750  feet  ab<^ 
the  sea. 

Loaisiana. 

State  map :  Scale,  1  inch =8  mile's. 

Similar  to  base  map  of  Kansas.    (See  above.) 

LonUlana  and  MImImIppL 

•Natchez:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.    Latitude,  31*  30' 
31**  45':  longitude.  91*  15'  to  91*  30'. 

Map  of  parts  of  CJoncordia  and  Tensas  parishes.  La.,  and  Adams  fi 
Jefferson  counties.  Miss.  The  eastern  half  of  the  area  Is  a  low  disseci 
plateau  that  stands  200  to  400  feet  above  the  sea.  The  western  half  ii 
part  of  the  flood  plain  of  the  Mississippi,  acro'ss  which  the  river  flows 
large  loops.  The  city  of  Natchez  has  been  built  on  the  upland  at  a  ixi 
where  the  river  flows  directly  against  the  bluffs. 

Maine. 

Electric  generating  stations  and  transmission  lines  used  in  the  public  service 
•     the  State  of  Maine  in  1919.    Scale,  1  inch =8  miles. 

Similar  to  map  of  I>elaware,  etc.     (See  pp.  12-13.) 
State  map.    Scale,  1  lnch=8  miles. 

Similar  to  base  map  of  Kansas.    (See  above.) 

Maryland. 

[See  Delaware,  etc.:  West  Virginia  and  Maryland.] 

Maryland  and  West  Virginia. 
[See  also  West  Vir^nia  and  Maryland.] 

♦Elk  Garden :  Scale,  1  inch=l  mile :  contour  Interval,  50  feet.    Latitude.  39** 
to  39*  30' :  longitude.  79"  to  79*  15'. 

Map  of  parts  of  Garrett  and  Allegany  counties,  Md.,  and  Mineral  a 
Grant  counties,  W.  Va.,  a  region  traversed  by  narrow  parallel  ridges  tl 
are  followed  successively  by  the  Allegheny  Front  and  the  plateau  that 
crossed  by  the  North  Branch  of  Potomac  River. 
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^Keyser:  Scale,  1  inch=l  mile;  coDtour  interval,  50  feet.    Latitude  39*  15'  to 
39*  30';  longitude,  78*  45'  to  79^ 

Map  of  parts  of  Allegany  (bounty,  Md.,  and  Mineral  and  Hampshire 
counties,  W.  Va.  The  geologic  structure  of  the  area  has  given  rise  to 
I^arallel  ridges  and  valleys,  across  which  the  streams  cut  here  and  there  in 
narrow  gorges. 

IJMwcliBiattB,  BiMde  Islaaid*  and  Coiiiicctlait. 

Electric  generating  stations  and  tranamisaion  lines  used  in  the  public  service 
in  1919.    Scale,  1  inch==8  mUes. 
Similar  to  map  of  Delaware,  etc.    (See  pp.  12-13.) 

MiddcMu 

•Burt:  Scale,  1  inch=l  mile ;  contour  interval,  5  feet.    Latitude,  43**  to  43°  15' ; 
longitude,  83*  45'  to  84". 

Map  of  parts  of  Genesee,  Shiawassee,  and  Saginaw  counties,  a  north- 
ward-'sloping  plain  slightly  dissected  by  Flint  River  and  its  tributaries, 
which  flow  in  rather  narrow  trenches,  few  of  them  cut  more  than  40  feet 
below  the  near-by  upland. 

•Rives  Junction:  Scale,  1  inch=l  mile;  contour  interval,  10  feet.     Latitude, 
42*  15'  to  42*  30' ;  longitude,  84*  15'  to  84*  30'. 

Map  of  parts  of  Jackson  and  Ingham  counties.  Including  the  northern 
part  of  the  city  of  Jackson  and  the  lowland  country  to  the  north.  Numerous 
moralnic  hills,  lakes,  marshes,  and  streams  bear  witne^  to  the  former  occu- 
pation of  the  area  by  continental  glaciers. 

•Springport :  Scale.  1  inch=l  mile ;  contour  interval,  10  feet.    Latitude.  42*  15' 
to  42*  30' ;  longitude,  84*  30'  to  84*  46'. 

Map  of  parts  of  Jackson,  Eaton,  Ingham,  and  Calhoun  counties,  a 
morainic  region  which  is  characterized  by  innumerable  small  knobs  and 
depressions  and  in  which  the  streams  flow  in  irregular,  straggling  courses, 
in  placeis  avoiding  lowlands  that  appear  to  mark  former  drainage  courses. 

^Stockbridge :  Scaler  1  inch^l  mile ;  contour  interval,  10  feet.    Latitude,  42*  15' 
to  42*  30' ;  longitude,  84*  to  84^  15'. 

Map  of  an  area  in  Ingham,  Jackson,  Livingston,  and  Washtenaw  counties, 
whose  surface  is  formed  almost  wholly  of  glacial  deposita  The  surface  as 
a  whole  Is  poorly  drained,  many  of  the  hollows  being  occupied  by  ponds  or 
small  lake^,  and  nearly  all  the  low-lying  flat  lands  are  swampy. 

HJMJTiljri 
[See  also  Louisiana  and  MissiasippL] 

'Booueville:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.    Latitude,  34* 
30'  to  34*  45' ;  longitude,  88*  90'  to  88*  45'. 

Map  of  parts  of  Prentiss,  Tippah,  Union,  and  Lee  counties.  Throughout 
the  eastern  part  of  the  area  the  summits  of  the  upland  stand  from  400  to 
500  feet  above  sea,  but  in  the  western  part  the  Tippah  Hills  rise  to  eleva- 
tions of  nearly  800  feet. 
Forest:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.  Latitude,  8^*  15'  to 
32*  30' ;  longitude,  89*  15'  to  89'  30'. 

Map  of  parts  of  Scott  and  Newton  counties,  a  region  of  low  relief,  the 
highest  points  in  which  rise  to  about  600  feet  above  the  sea. 

MiMoarL 

Sarcoxie:  Scale,  1  inch=l  mile;  contour  interval,  10  feet.    Latitude,  37*  to 
87*  15' ;  longitude,  94*  to  94*  15'. 

Map  of  parts  of  Jasper  and  Newton  counties,  Just  east  of  the  Joplin 
lead  and  zinc  district  The  region  is  a  dissected  plain,  most  of  whose  up- 
land surface  stands  between  1,100  and  1,200  feet  above  the  sea. 

Stotts  (Hty:  Scale,  1  inch=l  mile;  contour  interval,  10  feet.    Latitude,  37*  to 
37*  15' ;  longitude,  98'  45'  to  94'. 

Map  of  part  of  Lawrence  County,  a  rolling  plateau  traversed  by  Spring 
River,  whose  steep-sided  valley  floor,  one-half  to  three-quarters  of  a  mile 
wide,  is  trenched  below  the  upland. 

12292—22 2 
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State  map :  Scale,  1  liicb=8  miles. 

Similar  to  base  map  of  Kansas.    (See  p.  14.) 

New  Hmmptklre. 

♦  Suncook :  Scale,  1  inch=l  mile ;  contour  interval,  20  feet.    Latitude,  43^  to 

43'  15' ;  longitude,  71**  15'  to  71*  30'. 

Map  of  parts  of  Merrimack  and  Rockingham  counties  lying  Just  east  of 
Ck)ncord  and  including  the  northern  part  of  Manchester.  The  area  is  hilly 
and  is  traversed  by  Merrimack  River.  There  are  a  number  of  lakes  and 
ponds,  which,  together  with  many  of  the  other  features,  have  apparently 
been  formed  by  glaciation. 

New  Hmmpdilre  and  VcmMmt. 

Electric  generating*  stations  and  transmission  lines  used  in  the  public  service 
in  the  States  of  New  Hampshire  and  Vermont  in  1919.     Scale,  1  lnch=S 
miles. 
Similar  to  map  of  I>elaware,  etc.    ( See  pp.  12-18. ) 

N«w  J«rM7. 

Electric  generating  stations  and  transmission  lines  used  in  the  public  service 
in  the  State  of  New  Jersey  in  1920.    Scale,  1  inch  ==8  miles. 
Similar  to  map  of  Delaware,  etc.    (See  pp.  12-18.) 

N«w  York. 

•Cranberry  Lake:  Scale,  1  inch=l  mile;  contour  Interval,  20  feet.    Latitude, 
44*  to  44*  15' ;  Longitude,  74*  45'  to  76*. 

Map  of  parts  of  St.  Lawrence,  Hamilton,  and  Herkimer  counties,  on  the 
western  flanks  of  the  Adlrondacks,  a  region  of  glaciated  knobs  and  hills, 
some  of  which  rise  to  elevations  of  more  than  2,000  feet,  and  lowlands, 
many  of  which  are  occupied  by  lakes. 
Electric  generating  stations  and  transmission  lines  used  in  the  public  service 
in  the  State  of  New  York  in  1919.  Scale,  1  inch=8  miles. 
Similar  to  map  of  Delaware,  etc.    (See  pp.  12-13.) 

♦  Nicholville :  Scale,  1  inch=l  mile;  contour  interval,  20  feet.    Latitude,  44" 

30'  to  44 **  45' ;  longitude,  74**  30'  to  74*  45'. 

Map  of  parts  of  Franklin  and  St  Lawrence  counties,  on  the  northwestern 
flanks  of  the  Adlrondacks,  a  region  characterized  by  knobby  hills  and 
irregularly  distributed  small  lakes  and  marshes,  which,  together  with 
other  features,  indicate  the  ancient  glaciation  of  the  area. 

Oklahoma. 

Oil  and  gas  fields  of  the  State  of  Oklahoma :  Scale,  1  inch=12  miles. 

Similar  to  map  of  Illinois.    (See  p.  13.) 
State  map :  Scale,  1  inch =8  miles. 

Similar  to  base  map  of  Kansas.    (See  p.  14.)  ^ 

Oregon. 

♦  Cottage  Grove :  Scale,  1  inch=l  mile ;  contour  interval.  25  feet.     Latitude, 

43**  45'  to  44** ;  longitude,  123'  to  123*  15'. 

Map  of  parts  of  Lane  and  Douglas  counties.  The  eastern  part  of  the 
quadrangle  is  occupied  by  the  lowland  in  which  the  Coast  Fork  of  Wil- 
lamette River  flows,  but  the  western  part  is  hilly,  some  of  the  hills  rising 
to  elevations  of  more  than  1.000  feet. 
•I^banon:  Scale,  1  inch=l  mile;  contour  interval,  25  feet.  Latitude,  44"  SO* 
to  44**  45' ;  longitude,  122°  45'  to  123°.     (Part  of  quadrangle.) 

Map  of  part  of  Linn  County  showing  mainly  South  Santiam  River  and 
the  lowlands  adjacent  to  it,  which  form  part  of  the  famous  fruit  and  agri- 
cultural land  of  the  Willamette  Valley. 
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•Waldport:  Scale  1  lnch=l  mile;  contour  Interval,  50  feet     Latitude,   44* 
15'  to  44''  30' ;  longitude,  124»  to  124*  15'. 

Map  of  parts  of  Lincoln  and  Lane  counties,  showing  a  stretch  of  the  coast 
and  Uie  mountains  to  the  east,  whicli  rise  rather  steeply  to  elevations  of 
1,600  to  2,000  feet.  The  rugged,  rocky  coast  in  the  southern  part  is  suc- 
ceeded in  the  central  part  of  the  area  hy  a  smooth  sandy  beach. 

PmasylvanUu 

Electric  generating  stations  and  transmission  I'nes  used  in  the  public  service 
in  the  State  of  Pennsylvania  fn  1020.     Scale,  1  inch=8  miles. 

Similar  to  map  of  Delaware,  etc.    (See  pp.  12-18.) 
Oil  and  gas  fields  of  the  State  of  Pennsylvania :  Scale,  1  inch =8  miles. 

Similar  to  map  of  Illinois.     (See  p.  18.) 

Rhode  lalaad. 

[Bet  MassacbuRetts,  etc.] 

SmUi  Cmrallna. 

[Bee  also  Georgia  and  Sooth  Carolina.] 

•Aiken:  Scale,  1  inch=l  mile;  contour  interval,  10  feet.     I>atitude,  33'  30'  to 
33'  45' ;  longitude,  81*  30'  to  81'  45'. 

Map  of  parts  of  Aiken  and  Eklgefield  counties,  a  rolling,  hilly  country 
whose  highest  points  stand  at  elevat'ons  between  5(X)  and  600  feet  above 
the  sea. 
*B(iwman:  Scale,  1  inch=l  mile:  contour  interval,  10  feet.    latitude,  33*  15' 
to  SS""  30' ;  longitude,  80*  30'  to  80'  45'. 

Map  of  parts  of  Orangeburg,  Dorchester,  and  Calhoun  counties,  a  region 
of  low  relief.  Most  of  the  larger  valleys  are  flat-floored  and  swampy.  The 
largest  of  the  swamps  is  Four  Hole  Swamp,  which  is  crossed  by  wagon 
roads  at  only  three  places  in  a  distance  of  more  than  18  miles. 
•Orangeburg:  Scale.  1  inch=l  mile;  contour  inten'al,  10  feet.  Latitude,  33* 
15'  to  83"  30' ;  longitude,  80'  45'  to  81  •. 

Map  of  parts  of  Orangeburg  and  Bamberg  counties,  a  region  of  low 
relief  through  which  Ildisto  River  flows  on  a  moderately  wide  marshy  floor. 
•Talatha:  Scale,  1  inch=l  mile;  contour  interval,  10  feet.    latitude,  33*  15' 
to  33*  30' ;  longitude,  81*  30'  to  81*  45'. 

Map  of  parts  of  Aiken  and  Barnwell  counties,  a  rolling,  hilly  country 
whose  highest  points  stand  only  about  450  feet  above  the  sea. 

Soath  Dakota. 

State  map :  Scale  1  lnch=8  miles. 

Similar  to  base  map  of  Kansas.    (See  p.  14.) 

Texas. 

•Bellaire:  Scale,  1  inch=J  mile:  contour  interval,  1  foot  (except  in  the  city 
of  Houston).  Latitude,  29*  37'  30"  to  29*  45';  longitude,  95*  22'  30"  to 
95*  30'. 

Map  of  part  of  the  plain  of  Harris  County,  in  eastern  Texas,  including 
the  southwestern  part  of  the  city  of  Houston. 
•Houston  Heights:  Scale,  1  inch=J  mile;  contour  interval,  1  and  5  feet.    Lati- 
tude, 29*  45'  to  29*  52'  30";  longitude,  95*  22'  30"  to  95*  30'. 

Map  of  the  western  part  of  the  city  of  Houston,  in  Harris  County,  and 
the  nearly  flat  plain  near  that  city.      Buffalo  Bayou  traverses  the  southern 
part  of  the  plain  in  a  narrow,  steep-sided  trench. 
•Iji  Sal  Vieja:  Scale,  1  inch=l  mMe;  contour  interval.  5  feet.     Latitude.  2(5* 
30'  to  26*  45' ;  longitude.  97*  45'  to  98*. 

Map  of  parts  of  Kennedy,  Willacy,  and  Hidalgo  counties,  a   region  of 
slight  relief,  dotted  with  numerous  irregular  depressions,  many  of  which 
contain  lakes. 
•Marathon:  Scale,  1  inch=l  mile:  contour  interval,  50  feet.    Latitude,  ,^*  to 
30*  15' ;  longitude,  103*  to  laS*  15'. 

Map  of  part  of  Brewster  County,  a   region  of  irregularly  di8tribute<l, 
rather  narrow  ridges  separated  by  lowlands  fillefl  with  desert  wash. 
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♦Monument  Springs:  Scale,  1  inch=l  mile;  contour  interval,  50  feet.    Lat 
tude,  30'  to  30*  15' ;  longitude,  103*  15'  to  103*"  30'. 

Map  of  part  of  Brewster  County,  a  rerfon  characterized  by  the  northwar 

trending  Del  Norte  Mountains  and  lower  ranges  to  the  east,  which  trei 

northeastward.    Between  the  ranges  are  lowlands  filled  with  desert  was 

♦Park  Place:  Scale,  1  inch=l  mile;  contour  interval,  1  and  5  feet.    Latitud 

29"  37'  30"  to  29*  45' ;  longitude,  95'  15'  to  95"  22'  30". 

Map  of  the  southern  part  of  the  city  of  Houston,  In  Harris  County,  ar 
the  nearly  flat  plain  near  that  city.    In  the  northeastern  part  of  the  an 
is  the  Houston  ship  canal,  which  connects  the  city  with  Galveston  Bay. 
•Settogast:  Scale,  1  inch=l  mile;  contour  interval,  1  and  5  feet.     Latitud 
29*  45'  to  29*  52'  30" ;  longitude,  95*  15'  to  95*  22'  80". 

Map  of  the  central  and  northeastern  parts  of  the  city  of  Houston,  ; 
Harris  County,  and  the  nearly  flat  plain  close  to  that  city. 
♦Tarida  Ranch:  Scale,  1  inch=l  milo;  contour  interval,  5  feet.    Latitude,  2( 
30'  to  26*  45' ;  longitude.  97*  30'  to  97*  45'. 

Map  of  parts  of  Willacy  and  Cameron  counties,  only  a  short  distam 
west  of  the  Oulf.  Few  points  in  the  area  stand  more  than  35  feet  above  « 
level.  Numerous  depressions,  many  of  which  are  occupied  by  lakes  ar 
ponds,  and  many  small  mounds  occur  irregularly  throughout  the  area. 

United  StotM. 

Producing  coal  districts  of  the  United  States.    Wall  map,  48  by  75  inches,  j 
two  sheets.    Scale  1  inch=40  miles,  approximately. 

The  map  shows  by  a  red  overprint  ttie  outline  of  the  areas  in  which  coj 
is  being  produced  and  the  names  of  the  districts  under  which  the  areas  ai 
grouped. 

Vermont. 

[See  also  New  Hampshire  and  Vermont.] 

♦Montpelier:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.     Latitude,  4- 
15'  to  44*  30' ;  longitude,  72*  30'  to  72*  45', 

Map  of  parts  of  Lamoille  and  Washington  counties,  a  hilly  region  tra 
ersed  by  the  Worcester  Mountains,  some  of  whose  peaks  rise  more  than  3.7( 
feet  above  sea  level.  Winooski  River,  the  largest  stream  in  the  are 
flows  across  the  general  trend  of  the  hills,  and  the  lower  part  of  its  valh 
is  a  succession  of  gorges. 

VirrinU. 

[See  also  West  Virginia  and  Virginia.] 

♦  Big  Stone  Gap:  Scale.  1  inch=l  mile:  contour  interval,  50  feet.    Latitude,  3( 
45'  to  37*  ;  longitude.  82*  45'  to  83*.     (Part  of  quadrangle.) 

Map  of  parts  of  Wise  and  Lee  counties.  In  the  southern  part  of  tl 
region  there  are  a  number  of  nearly  parallel  ranges,  which  are  succeedc 
to  the  north  and  west  by  higher  hills  that  rise  more  than  4,000  fcH^t  abo^ 
the  sea.  The  larger  streams  flow  in  most  places  nearly  parallel  to  tl 
hills  but  at  several  places  cut  across  them  in  narrow  gaps,  the  most  notab 
of  which  is  Big  Stone  Gap. 

Electric  generating  stations  and  transmission  lines  used  in  the  public  service  ' 
the  State  of  Virginia  in  1921.    Scale,  1  lnch=8  miles. 
Similar  to  map  of  Delaware,  etc.    (See  pp.  12-18.) 

•Wise:  Scale,  1  inch=l  mile:  contour  interval.  50  feet.     Latitude.  36'  45' 
37*  :  longitude,  82"  30'  to  82*  45'. 

Map  of  parts  of  Wise  and  Scott  counties,  a  di8secte<l  mountainous  regio 
some  of  whose  peaks  rise  more  than  4000  feet  above  the  sea  but  who 
lowest  points  are  less  than  1,300  feet  high. 

Waahintton. 

♦Walla  Walla:  Sca^e.  1  inch=2  miles:  contour  interval,  50  fe^'t.    Latitmle,  4' 
to  46*  .30' :  longitude.  118*  to  118*  30'. 

Map  of  parts  of  Walla  Walla  and  Columbia  counties,  a  region  In  who 
southeastern  part  are  the  Blue  Mountains,  about  4,500  feet  above  sea  lev* 
Northwest  of  the  mountains  Is  a  plateau  whose  upland  standi  about  2,0 
feet  above  sea  level  but  which  has  been  minutely  dissected. 
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W«*t  VIrfflnliL 

[See  also  Maryland  and  West  Virginia.] 

•Moorefield:  Scale,  1  lnch=l  mile;  contour  interval,  50  feet.    I^at.tude.  39**  to 
39**  15' ;  longitude,  78**  45'  to  79^ 

Map  of  parts  of  Hampshire  and  Hardy  counties,  a  region  crossed  by 
rather  massive  mountains,  some  of  whose  summits  stand  more  than  3,000 
feet  above  the  sea.  A  large  part  of  tlie  area  is  drained  by  the  South  Branch 
of  Potomac  River  and  its  tributaries. 

•Onego:  Scale,  1  lnch=l  mile;  contour  interval,  50  feet.    Latitude  38**  45'  to 
39** ;  longitude,  79"  15'  to  79*  30'. 

Map  of  parts  of  Pendleton,  Randolph,  Tucker,  and  Grant  counties.  The 
southeastern  part  of  the  area  is  characterized  by  linear  ridges  and  valleys 
underlain  by  folded  rocks.  The  northwestern  part,  however,  is  an  exten- 
sive plateau,  which  is  underlain  by  nearly  flat-lying  rocks  and  forms  part 
of  the  Appalachian  Plateau  province. 

West  VirstBia  and  Marrlaad. 

[See  alBo  Maryland  and  West  Virginia.] 

•Davis:  Scaler  1  inch=l  mile;  contour  interval,  50  feet.    Latitude,  39"  to  39** 
15';  longitude,  79"  15'  to  79°  30'. 

Map  of  parts  of  Grant  and  Tucker  counties,  \V.  Va.,  and  Garrett  County, 
Md.,  a  region  of  striking  topographic  forms,  in  the  eastern  part  of  which 
are  the  steep,  nigged  slopes  of  the  Allegheny  Front.  Westward  these  slopes 
give  place  to  more  open,  rolling  plateau  topography.  - 

West  Virstnia  and  Virffinla. 

•Petersburg:  Scale,  1  iuch=l  mile;  contour  interval,  50  feet.    Latitude,  88** 
45'  to  39^* ;  longitude,  79°  to  79*  15'. 

Map  of  parts  of  Hardy,  Grant,  and  Pendleton  counties,  W.  Va.,  and  Rock- 
ingham Countj',  Va.,  a  region  of  nearly  parallel  mountain  ranges  separated 
ftx)ra  one  another  by  the  South  Branch  of  Potomac  River  and  its  tributaries. 

Wisconsin. 

» 

Kendall:  Scale  1  inch=l  mile;  contour  inter^•al,  20  feet.     Latitude.  43°  45'  to 
44° ;  longitude,  90°  15'  to  90°  30'. 

Map  of  parts  of  Monroe  and  Juneau  counties,  a  dissected  plateau  couti- 
try  at  elevations  of  900  to  1,400  feet  above  the  sea. 

Wjoadnv. 

Oil  and  gas  fields  of  the  State  of  Wyoming :  Scale.  1  inch=8  m.les. 

Similar  to  map  of  Illinois.    (See  p.  13.) 
Saddleback  Hills:  Scale,  1  inch=l  mile;  contour  interval,  25  feet.    Latitude, 
41°  45'  to  42' ;  longitude,  106'  15'  to  106°  30'. 

Map  of  part  of  Carbon  County,  practically  all  of  which  stands  at  an  ele- 
vation of  more  than  6,500  feet,  and  the  higheHt  points  at  more  than  7,800 
feet.  The  Saddleback  Hills  are  formed  by  two  sharp  ridges  that  converge 
and  unite  toward  the  north  and  mark  a  structure  produced  by  the  folding 
of  the  rocks  of  which  they  are  made. 

GEOLOGIC   BRANCH. 

The  geologic  branch,  under  the  supervision  of  David  White,  chief 
^logist,  consists  of  three  divisions: 

1.  The  division  of  geology  (Sidney  Paige,  geologist  in  charge)  conducts  areal 
geologic  surveys  and  special  scientific  and  economic  investigations  and  re- 
learchefl.  It  is  «igaged  in  preparing  the  geologic  map  of  the  United  States 
and  in  studying  the  geology  of  mineral  deposits;  and  through  field  examinations 
it  eooi)erate8  in  the  classification  of  the  mineral  lands  of  the  public  domain. 

2.  The  division  of  mineral  resources  (G.  F.  Loughlin,  geologist  in  charge) 
ke^s  the  public  informed  as  to  the  state  of  the  mineral  industries  and  the  rate 
of  production  of  mineral  commodities  in  the  United  States.     This  division  also 
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compiles  and  prepares  for  publication  Inforiuatlon  concerning  foreign  miner-;aJ 
deposits — their  geology,  quality,  reserves,  state  of  development,  output,  aE3.d 
trade  distribution.  Branch  offices  of  this  division  are  maintained  at  San  Fnt  n- 
Cisco,  Salt  Lalce  City,  and  Denver. 

3.  The  division  of  chemical  and  physical  research  (George  Steiger,  chi^f 
chemist,  acting  in  charge)  malces  the  chemical  analyses  that  are  essential  ^o 
the  work  of  the  geologic  brancli  and  conducts  physical  and  chemical  research ^!i< 
bearing  on  geologic  problems. 

The  division  of  Alaskan  mineral  resources  (Alfred  H.  Brookis, 
geologist  in  charge)  wais  on  April  1  made  an  independent  brands, 
and  the  account  of  its  work  will  be  found  on  pages  38-41. 

DIVISION   or  GEOIiOGY. 
OBOAHIZATIOK  AHD  FSR80VHXL. 

At  the  beginning  of  the  year  the  scientific  force  of  the  division 
of  geology  consisted  of  86  geologists,  12  associate  geologists,  L^ 
assistant  geologists,  13  geolo^c  aids,  2  junior  geologists,  and  1 
mineral  geographic  aid.  During  the  year  4  geologists,  1  assistant 
geologist,  and  2  geologic  aids  resigned  and  1  assistant  geologist  died? 
making  a  total  of  8  separations.  One  geologist  and  one  assistant 
geologist  were  appointed  during  the  year.  As  the  result  of  these 
changes  and  of  promotions,  the  total  at  the  end  of  the  year  w&s 
123,  including  86  geologists,  9  associate  geologists,  13  assistant  geolo- 
gistis,  11  geologic  aids,  2  junior  geologists,  1  mineral  geographic  aid.^ 
and  1  junior  topographer  (title  changed  from  geologic  aid). 

The  division  is  organized  in  the  ten  sections  named  below,  and 
it  also  exercises  administrative  supervision  of  the  section  of  geologic^ 
map  editing,  a  part  of  the  publication  branch. 

Areal  geology:  Sidney  Paige,  geologist  in  charge. 

Geology  of  metaUiferous  deposits :  F.  L.  Ransome,  geologist  in  charge. 

Geology  of  nonmetalliferous  deposits :  G.  R.  Mansfield,  geologist  in  charge. 

Coastal  Plain  investigations :  L.  W.  Stephenson,  geologist  in  charge.  Includes 
the  subsection  of  Investigations  of  sedimentation,  T.  W.  Vaughan.  geologist  ia 
charge. 

Glacial  geology:  W.  C.  Alden,  geologist  in  charge. 

Paleontology  and  stratigraphy:  T.  W.  Stanton,  geologist  in  charge. 

Geology  of  coal  fields:  M.  R.  Campbell,  geologist  in  charge. 

Geology  of  oil  and  gas  fields:  K.  C.  Heald,  geologist  in  charge. 

Geology  of  iron  and  steel  metals :  E.  F.  Burchard,  geologist  In  charge. 

Petrology:  E.  S.  Larsen,  Jr.,  geologist  in  charge. 

FZVAHOIAL  STATBXEHT. 

The  total  funds  available  for  the  geologic  work  of  the  Survey  in 
the  United  States  for  the  fiscal  year  192(^21  were  as  follows: 

Geologic  surveys $352,000 

Repayments 7,433 

Classification  of  lands 38,750 

Scientific  assistants 17,  700 

Search  for  potash  deposits    (part  of  appropriation   for 
chemical  and  physical  researches) 7,250 

423.133 
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The  authorized  expenditures,  classified  by  subjects,  were  approxi- 
mately as  follows: 

Economic  geology  of  metalliferons  deposits $57, 150 

Economic  geology  of  nonmetalliferous  deposits IS,  075 

Economic  geology  of  fuels  (oil,  gas,  coal) 128,540 

Scientific  researches  not  directly  connected  with  economic 
geology  (paleontology,  glaclation,  0>a8tal  Plain  for- 
mations, etc.)  117,122 

Supervision,  administration,  salaries  of  clerical,  technical, 
and  skilled-labor  forces,  purchase  and  r^air  of  instru- 
ments, office  supplies,  etc 112,246 

423,133 

Of  the  amounts  available  for  geologic  work,  $1(K),000  was  used 
directly  for  field  expenses,  including  the  search  for  potash.  About 
80  per  cent  of  this  amount  was  expended  west  of  the  one  hundredth 
meridian,  and  about  20  per  cent  east  of  it. 

OOOFEKATXOV. 

A  brief  outline  of  the  scope  of  the  Survey's  activities  in  both 
formal  and  informal  cooperation,  which  are  largely  continuous  from 
year  to  year,  will  be  found  on  page  45  of  the  Forty -first  Annual 
Keport.  The  principal  cooperative  projects  of  the  current  year  are 
aoted  in  the  account  of  the  work  by  States. 

SPECIAL  FEATTnElBS. 

For  those  concerned  with  the  application  of  geology  to  practical 
affairs  it  is  worth  noting  that  in  four  oil  fields— Mexia,  Tex.;  Bur- 
bank,  Okla.;  Bellevue,  La. ;  and  the  Sweet  Grass  Hills,  Mont. — 
geologic  mapping  by  the   United   States   Geological   Survey  had 
proved  the  existence  of  oil-bearing  structural  features  prior  to  the 
extensive  development  that  has  since  taken  place.     The  policy  of 
undertaking  the  intensive  study  of  possible  oil-bearing  territory  in 
advance  of  commercial  development  will  be  continued  in  so  far  as 
funds  are  available.    During  the  year  a  party  began  the  study  of 
the  region  about  the  northern  rim  of  the  Black  Hills  with  a  view  to 
appraising  its  broad  possibilities  as  a  petroleum  producer.    Detailed 
studies  of  correlation  are  being  made  in  northern  Colorado  and  soutli- 
ern  Wyoming  with  a  view  to  clearing  up  a  number  of  debated  ques- 
tions re^rdmg  the  age  and  stratigraphic  position  of  important  oil 
sands.    This  work,  which  consists  in  the  accurate  measurement  of 
sections  sufficiently  near  together  that  little  opportunity  for  error 
can  treep  in,  has  already  thrown. much  light  on  the  geologic  history 
of  the  region.    Year  by  year  such  work  is  more  certainly  recognized 
as  of  first  importance  to  those  concerned  with  subsuriace  geology 
and  its  direct  application  to  the  exploration  for  oil.     The  prompt 
issue  of  press  bulletins  presenting  the  results  of  recent  field  work, 
accompanied  bv  simple  maps  showing  newly  discovered  structural 
features  favorable  for  oil,  has  proved  very  useful  to  the  public.    The 
chief  geologist  has  given  some  attention  to  the  occurrence,  nature, 
and  ongin  of  oil  shale,  but  it  is  hoped  that  in  the  future  many  puz- 
zling problems  for  the  chemist  and  the  biologist  may  receive  increas- 
ing attention*     Systematic  investigations  of  oil  shale  by  the  Sur- 
vey, although  interrupted  for  some  years,  will  be  resumed,  it  is 
hop^,  at  an  early  date. 
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With  the  cordial  cooperation  of  the  Coast  and  Geodetic  Sun-ey, 
studies  are  bein|2^  carried  on  to  discover  the  possibility  of  rori*elat- 
in^  gravity  determinations  (by  pendulum  observations)  with  geo- 
logic structure  and  major  units  of  rock  masses.  The  spirit  of  broad 
inquiry  and  desire  on  the  part  of  the  Coast  Survey  to  offer  every 
assistance  in  this  work  is  gratifying.  The  results  of  these  investiga- 
tions, which  may  have  very  practical  application,  will  be  published 
in  due  course. 

Laboratory  studies  undertaken  by  the  subsection  of  sedimenta- 
tion have  been  materially  advanced  through  the  cordial  cooperation 
of  the  Bureau  of  Soils,  particularly  through  the  work  of  Milton 
Whitney,  chief  of  that  bureau,  whose  study  of  colloids  in  soils  is  of 
direct  application  in  the  interpretation  oi  sedimentary  processes. 

Puring  the  year  the  water- resources  branch  of  the  Survey  made 
comprehensive  studies  of  portions  of  Colorado  and  San  Juan  rivers 
in  Utah  and  Arizona  with  a  view  to  determining  the  suitability 
of  various  dam  and  reservoir  sites.  Greologists  accompanied  all  the 
parties  engaged  in  this  work,  and  it  was  thereby  made  possible  to 
gain  abundant  geologic  information  concerning  an  extensive  region 
that  had  been  previously  little  known  and  is  particularly  difficult 
of  access.  This  is  the  first  time  that  surveys  of  scientific  exploration 
have  been  carried  the  length  of  San  Juan  River.  Geologic  studies 
were  also  made  by  river  from  Green  River,  Utah,  to  Lees  Ferry, 
Ariz.,  including  that  portion  of  the  canyon  known  as  the  Cataract 
Canvon.  Observations  over  so  extensive  an  area  have  added  mate- 
rially to  the  knowledge  of  the  stratigi'aphy  and  structure  of  this 
region,  and  with  respect  to  the  occurrence  of  oil  they  are  of  iinniodiate 
practical  value. 

It  has  long  been  recognized  as  desirable  to  attempt  more  recon- 
naissance explorations  of  the  vast  areas  in  the  West  that  are  prac- 
tically unknown,  and,  so  far  as  funds  will  permit,  it  is  hoped  to  per- 
form some  of  this  semiexploratory  woA  each  year.  One  project  of 
this  sort  to  be  carried  out  at  the  present  time  is  a  detailed  recon- 
naissance of  the  Tonopah  quadrangle,  Nevada,  an  area  of  4,000  square 
miles.  A  similar  project  is  the  preparation  of  a  geologic  map  of 
Arizona  in  cooperation  with  the  State  Bureau  of  Mines,  now  in 
progress. 

An  extensive  field  investigation  of  the  radium-bearing  carnotite 
ores  of  the  United  States  has  been  practically  completed,  as  well  as 
a  similar  study  of  the  tungsten  deposits  of  the  United  States.  Re- 
ports on  both  of  these  subjects  are  now  in  preparation. 

Studies  of  the  complexly  folded  and  metamorphosed  pre-Cambrian 
and  Paleozoic  rocks  of  the  Maryland  and  Pennsylvania  Piedmont 
areas  have  settled  a  number  of  puzzling  stratigraphic  and  structural 
questions  of  long  standing.  Several  field  conferences  have  been 
held,  in  which  the  State  geologists  of  Mar^^land  and  Pennsylvania 
joined,  and  it  may  be  said  that  the  present  state  of  knowledge  of 
this  terrane  marks  a  distinct  advance  in  American  geology. 

The  division  has  cooperated  with  the  geophysical  committee,  or- 

Snized  on  the  Pacific  coast  under  the  auspices  of  the  Carnegie 
stitution,  in  a  study  of  earth  movements  in  connection  with  earth- 
quakes. In  connection  with  this  study  considerable  detailed  mapping 
has  been  done  along  the  San  Andreas  fault,  also  considerable  recon- 
naissance surveying. 
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Discoveries  made  in  the  course  of  boring  for  oil  in  Texas  point 
to  the  probable  presence  of  layers  of  potash-bearing  salts  in  com- 
mehsial  quantities.  Because  of  lack  of  funds  on  the  part  of  the 
Bureau  of  Economic  Geology  and  Technology  of  Texas  cooperative 
arrangements  for  this  work  were  terminated  in  November,  but  it  is 
planned  to  continue  the  work  on  an  even  more  comprehensive  scale. 

At  the  request  of  the  United  States  Reclamation  Service  a  number 
of  geologists  have  cooperated  with  the  engineei-s  of  that  service  in 
^logic  studies  of  dam  and  reservoir  sites.  This  highly  practical 
application  of  geology  is  particularly  satisfying  to  those  to  whom 
OBefalness  and  public  service  are  synonymous. 

Geologic  surveys  under  the  general  direction  of  the  United  States 
Geological  Survey  have  been  carried  out  by  the  Haitian  Government, 
ind  a  report  on  the  geology  of  the  Republic  is  in  progress.  Similar 
work  for  the  Dominican  Republic  ceased  in  1919.  A  geologic  recon- 
naissance report  on  the  Dominican  Republic  was  issued  by  the  Do- 
minican Government  during  the  year. 

Additions  have  been  made  by  Survey  geologists  to  the  status  of 
treal  geologic  mapping  and  the  correlation  of  the  post-Cretaceous 
lit  I  geologic  formations  in  the  Pacific  region  in  two  symposia  published 
^n  I  in  the  Proceedings  of  the  First  Pan-Pacific  Scientific  Conference. 
es  I  As  a  result  of  the  work  done  by  Survey  geologists  on  the  paleon- 
tology and  correlation  of  the  Tertiary  formations  of  eastern  Mexico 
the  major  divisions  of  the  Tertiary  section  have  been  discriminated 
and  biologically  characterized,  so  that  the  Mexican  formations  can 
now  be  correlated  with  Tertiary  formations  of  the  southern  United 
•States,  the  West  Indies,  and  eastern  Central  America. 

Definite  progress  has  been  made  in  the  investigation  of  the  calcium 
carbonate  aeposits  of  the  Floridian  and  Baliaman  regions.  A  fairly 
full  statement  of  these  researches  is  given  in  the  repoit  of  the  Com- 
mittee on  Sedimentation  of  the  National  Research  Council. 

WOKK  or  THE  DIYISIOV.  BT  STATES. 
[Brief  noticcii  of  th«»  publioatlons  Ifwucd  during  tho  yoar  arc  glvi»n  on  pp.  4-10.1 

ALABAMA. 

f^ieid  icork. — Charles  Butts  rarried  on  nt  rati  graphic  studieH  in  Alabama,  in- 
rludlnic  the  examination  of  several  geologic  sections  near  Triuna.  Mr.  Butts 
nlivo  examined  proposed  additions  to  the  Appalachian  National  Forest.  E.  F. 
Biircliard  studied  brown  ores  and  cement  rock. 

O0iee  toork, — A  report  on  southern  Alabama  and  western  Florida  was  begun 
hy  C.  W.  Tooke,  who  also  compiled  a  geologic  map  for  a  relief  model  of  Alabama 
and  Florida.  CoHections  of  Tertiary  fossils  made  in  Ainbnma  were  examined 
by  Julta  A.  Gardner  and  Mr.  Ckwke.  The  Bessemer- Vandiver  and  Columbiana- 
Montevallo  folios  were  completed  by  Charles  Butts.  U.  D.  Mesler  prepared 
collections  of  fossils  for  examination.  E.  o.  riri<-li  stud'eil  fossils  from  the 
Cb««ter  fomvitlon. 

ARIZONA. 

Fieid  vfork. — N.  H.  Darton  continued  geologic  stiiflics  in  cooiiei"ati<m  with  the 
Artaona  Bureau  of  Mines,  the  results  to  be  u.seci  in  tlio  preparation  of  a  map 
.-if  th€»  Rtate.  Sidney  Paige  studied  the  geology  of  Green  and  Colorado  riven 
tiptweeD  CSreen  Iliver.  I'tah,  and  T,eps  Ferry,  Ariz.,  ncc*ompanied  In  Arizona  by 
H.  D.  Ml«er.  C  P.  Ross  8tndle<l  the  geology  and  ore  deposits  of  the  Christmas 
quadrangle. 

Ojfice  icor*.— G.  H.  Girty  and  J.  I^  Reeside,  jr..  examined  fossils  collected 
by  Mr.  Darton.  Mr.  Girty  continued  studies  of  the  Triassic  faunas  of  the 
State,  and  a  paiier  on  stratigraphic  sections  in  s  )utbwcst»'ni   i'tnh  and  north- 
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western  Arizona  was  completed  by  Mr.  Reeside.  A  report  on  the  rock  fi 
matlons  in  the  Colorado  Plateau  of  southeastern  Utah  and  northern  Arlzor 
by  H.  D.  Miser,  C.  R.  Longwell,  R.  C.  Moore,  Kirk  Bryan,  and  Sidney  Paii 
was  continued.  W.  H.  Dall  worked  on  fossils  collected  by  N.  H.  Dartc 
F.  L.  Ransome  completed  a  reconnaissance  report  on  the  Pima  and  Papa 
mining  districts/ revised  a  paper  on  the  Sierrita  Mountains,  and  continued  t 
preparation  of  a  report  on  the  Oatman  mining  district.  L.  F.  Noble  cc 
tinned  the  preparation  of  a  report  on  nitrate  in  the  Mohave  Desert  and  t 
valley  of  Colorado  River,  which  includes  a  few  deposits  in  Arizcma.  T.  ^ 
Stanton  reported  on  collections  of  Triassic  faunas.  Edward  Sampson  pi 
pared  a  paper  on  the  origin  of  serpentine  in  the  limestone  type  of  asbesi 
deposit 

Publications,— IssueCi :  Prof.  Papers  12^D,  129-H ;  Bulletins  725-^,  730-1 
press  notice,   "  Mining   districts  near  Tucson,   Ariz."    In   press :  "  A  sectl 
of  the  Paleozoic  formations  of  the  Grand  Canyon  at  the  Bass  trail,'*  by  L. 
Noble   (Prof.  Paper  131--B)  ;  "Silver  ores  near  Wickenburg,  Ariz.,"  by  E. 
Bastin  (Bulletin  735-E). 

ABKANSAS. 

Field  tcork. — E.  F.  Burchard  examined  Poteau  Mountain,  Ark.,  and  pi 
pared  a  report  on  the  lands  on  this  mountain  for  the  Forest  Service.  Geolofi 
work  was  done  in  the  vicinity  of  St.  Joe  and  Duff  by  R.  D.  Mesler.  W.  "^ 
Rubey,  assisted  by  L.  G.  Mosburg  and  H.  W.  Hoots,  collected  drill  recor 
and  made  studies  for  a  report  on  the  EH  Dorado  oil  field.  K.  C.  Heald  visit' 
this  field  and  inspected  the  work. 

Office  work. — W.  W.  Rubey  continued  the  preparation  of  a  report  on  the  '. 
Dorado  oil  field  and,  with  James  Gilluly  and  K.  C.  Heald,  prepared  pre 
notices  on  this  field.  A  folio  covering  the  De  Queen  and  Caddo  Gap  qua 
rangles  was  completed  by  H.  D.  Miser.  Mr.  Miser  and  C.  S.  Ross  prepar 
papers  on  peridotite  dikes  in  Scott  County  and  diamond-bearing  peridotite 
Pike  County.  Cretaceous  fossils  from  Arkansas  were  studied  by  L.  W.  Stephe 
son,  R.  D.  Mesler  studied  the  Normanskill  and  associated  faunas,  and  G.  1 
Girty  studied  the  Boone  fauna. 

Publicati(m8. — Issued:  Press    notices,    "El    Dorado    oil    field    in    Arkans 
not  on  an  anticline,"  "Wildcat  wells  in  south-central  Arkansas  stop  short 
deep  oil  sands,"  "  Oil  from  the  Nacatoch  sand.  El  Dorado,  Ark."    In  pres 
"Manganese  deposits  of  the  Batesville  district.  Ark.,"  by  H.  D.  Miser  (Bi 
letin  734). 

CALIFORNIA. 

Field  icark. — J.  S.  Dlller  carried  on  further  studies  in  the  Lassen  Peak  v( 
canic  area,  Calif.  W.  S.  W.  Kew  completed  his  studies  of  the  oil  geology  of  tl 
Santa  Monica,  Redondo,  and  San  Pedro  quadrangles  and  carried  on  triangul 
tion  in  the  San  Pedro  Hills,  preparatory  to  geologic  mapping  for  a  report  on  tl 
oil  geology  of  Los  Angeles  County.  The  Elk  Hills  were  visited  in  Septemb< 
by  K.  C.  Heald  and  Mr.  Kew,  who  inspected  the  area  covered  by  Naval  Reser^ 
No.  1  and  planned  for  detailed  mapping.  F.  L.  I^s  examined  deposits  of  tun 
sten  in  the  vicinity  of  Sfin  Francisco  and  Randsburg.  L.  F.  Noble  examined  tl 
San  Andreas  rift.  F.  E.  Matthes  carried  on  physiographic  studies  of  the  Sieri 
Nevada,  from  the  Yosemite  region  eastward  to  the  east  border  of  the  Moui 
Lyell  quadrangle.    J.  M.  Hill  studied  the  copper  deposits  of  Plumas  County. 

Office  work. — J.  S.  Diller  completed  his  report  on  the  Lassen  Peak  volcan 
district,  revised  the  text  of  the  Riddle  folio,  and  prepared  a  brief  paper  on  tl 
geology  and  physiography  of  the  Klamath  River  basin.  E.  S.  Larsen  prepare 
a  paper  for  outside  publication  on  merwinite.  a  new  mineral  from  the  vicini 
of  Riverside.  F.  E.  Matthes  has  completed  a  geologic  report  on  the  Yosemi 
National  Park  and  is  preparing  u  report  on  the  Green  River  and  Tab'.e  Mounta 
region  of  the  Sierra  Nevada.  J.  M.  Hill  prepared  a  paper  covering  the  mini 
industry  of  California  and  Oregon.  A  report  on  the  Los  Angeles-Ventura  d 
trlct,  prepared  during  the  fiscal  year  1921-22,  was  revised  by  W.  S.  W.  Ke 
W.  H.  Dall  reported  on  Eocene  fossils  from  Catalina  Island  and  southern  Ca 
fdrnia  and  on  Pleistocene  fossils  from  Indian  Wells  Valley. 

PuhlicationB. — Issued :  Bulletins  721,  725-A.     In  press :  "  Nitrate  deposits 
the  Amargosa  region,  southeastern  California,"  by  L.  F.  Noble,  G.  R.  Mansfie 
and  others  (Bulletin  724). 
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COLORADO. 

Field  VDork. — J.  D.  Sears,  assisted  by  C.  P.  Ross,  carried  on  geolofe'ie  work  in 
tbe  Axial  and  Monument  Butte  quadrangles,  Co!o.,  and  Mr.  Sears,  assisted  by 
W.  H.  Bradley,  K.  K.  Landes,  and  James  Gllluly,  did  geologic  work  in  Moffat 
County.  Mr.  Sears  also  \i8ited  tlie  Rangely  oil  field  for  the  laiid-classiflcatloii 
beard.'  H.  D.  Miser  was  engaged  in  geologic  studies  a!ong  San  Juan  River  in 
this  State,  In  cooperation  with  a  party  of  hydraulic  engineers.  T.  W.  Stanton 
made  stratigraphic  studies  near  Morrison  and  Colorado  Springs. 

OHlce  work. — K.  S.  Larsen  completed  a  report  on  the  geology  and  ore  deposits 
of  the  Creede  district  and  continued  work  on  a  report  covering  the  geology  of 
the  San  Cristobal  quadrangle.  C.  P.  Ross,  E.  S.  Larsen,  and  C.  W.  Cross  con- 
tinued the  preparation  of  a  report  on  the  igneous  geology  of  the  Snn  Juan  re- 
gion. Kirtley  Mather,  assisted  by  W.  W.  Atwood,  continued  the  preparation  of 
a  paper  on  the  physiography  and  Quaternary  geology*  of  the  San  Juan  Moun- 
tains. F.  H.  Knowlton  began  a  study  of  the  fossil  plants  of  the  Animas  forma- 
tion and  completed  a  paper  on  the  Green  River  flora.  J.  B.  Reeside,  Jr.,  con- 
tinued the  preparation  of  a  report  on  the  Cretac^eous  and  Tertiary  formations 
of  the  west  side  of  the  San  Juan  Basin  of  Colorado  and  New  Mexico.  Mr.  Ree- 
side also  examined  fossils  collected  by  W.  T.  I^iee.  M.  R.  Campbell  prepared  a 
report  on  the  classification  data  of  the  Yampa  coal  field,  also  a  report  on  the 
Twenty  mile  Park  district  J.  D.  Sears  prepared  a  report  on  the  structure  and 
&!  poss.bilities  of  parts  of  Moffat  County.  W.  T.  Lee  prepared  a  paper  on 
stratigraphic  problems  in  northern  Colorado  and  southern  Wyoming.  Creta- 
ceous plants  from  Colorado  were  reported  on  by  F.  H.  Knowlton  for  Messrs. 
liee  and  Reeside.  G.  H.  Girty  reported  on  fossils  from  this  State.  W.  T.  I..ee 
prepared  a  report  that  included  discussions  of  the  stratigraphy  of  the  Dakota 
group  east  of  the  Rooky  Mountain  front  and  treated  briefly  the  significance  of 
these  stratigraphic  descriptions  in  connection  with  possible  oil  development. 

Publications. — Issued:  Bulletin  730-A;  press  notice,  "The  Yampa  coal  field. 
in  northwestern  Colorado."  In  press:  *'The  Laramie  flora  of  the  Denver 
Basin."  by  F.  H.  Knowlton  (Prof.  Paper  130);  "Guidebook  of  the  western 
United  States— Part  E,  The  Denver  &  Rio  Grande  Western  Route,"  by  M.  R. 
Campbell  (Bullet  n  707)  ;  "  The  geology  and  ore  deposits  of  the  Creede  district, 
Colo,"  by  W.  H.  Emmons  and  E.  S.  Larsen  (Bulletin  718)  ;  "  Silver  enrichment 
in  the  San  Juan  Mountains,  Colo.,"  by  E.  S.  Bastin  (Bulletin  735-D). 

DISTRICT   OF   COLUMBIA. 

Field  work, — C.  K.  Wentworth  studied  the  origin  and  nature  of  the  Coastal 
Plain  terracefe  in  the  District  of  Columb  a  and  collected  samples  of  gravel.  C. 
W.  Ck>oke  gave  some  attent.on  to  the  geology  and  ground  waters  at  several 
places. 

FrX)RIDA. 

Office  work. — C.  W.  (.-ooke  began  a  report  on  the  geology  of  western  Florida 
and  southern  Alabama  and  continued  the  preparation  of  a  geologic  map  and 
profile  for  a  relief  model  of  part  of  Alabama  and  Florida.  T.  W.  Vaughan  and 
Julia  A.  Gardner  examined  foss.ls  from  Florida.  Miss  Gardner  worked  on  her 
report  on  the  Alum  Bluff  MoUusca.  Mr.  Vaughan  studied  calcium  carbonate 
bottom  samples  collected  from  this  State.  W.  H.  Dall  reported  on  fossils  from 
St.  Petersburg. 

GEOBUIA. 

Fi^Ld  work, — C.  W.  Cooke  made  geologic  studies  in  connection  with  the  re- 
vision of  a  geologic  map  of  Georgia  in  cooperation  with  the  State. 

OUlce  work.— J,  A.  Gardner  examined  collections  of  fossils  from  Georgia. 
C.  W.  Cooke  prepared  a  paper  on  prehuman  history,  describing  the  geologic 
history  of  the  region  around  Macon,  for  the  Mexican  Geographic  Magazine. 

IDAHO. 

Field  irork. — Edward  Sampson  and  J.  L.  Gillson  studieil  the  geologj'  and 
mines  n  the  Pend  Oreille  region  In  (•cM)i)eratlon  with  the  State  of  Idaho.  Mr. 
Sampson  visited  the  asbestos  deposits  near  Henry  Lake.  J.  T.  Pardee  studied 
the  Pleistocene  fieatures  of  Clark  Fork  valley  in  northern  Idaho. 
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Offlcv  irork. — A  report  l>.v  the  Idaho  Bureau  of  Mines  and  Geology  on  **  Oil 
prospects  in  southeastern  Idaho"  was  critically  reviewed  by  K.  G.  Heald.  A 
report  on  oil  and  gas  prospects  of  southwestern  Idaho  is  now  in  preparation  by 
J.  P.  Buwulda.  G.  R.  Mansfield  classified  phosphate  lands  in  the  Lanes  Creek, 
Freedom,  Crow  Creek,  Slug  Creek,  Montpelier,  Cranes  Flat,  and  Henry  quad- 
rangles, Idaho  and  Wyoming,  continued  the  preparation  of  a  report  On  the 
geology  and  mineral  resources  of  southeastern  Idaho,  and  completed  a  paper  on 
the  climate  of  southeastern  Idaho.  Edwin  Kirk  reported  on  fossils  for  Edward 
Sampson,  who  is  preparing  a  report  on  the  geology  of  the  Pend  Oreille  region. 
G.  H.  Girty  and  F.  H.  Knowlton  examined  collections  of  Triassic  and  Tertiary 
fossils  from  the  State,  and  Mr.  Girty  worked  on  a  short  paper  entitled  **  The 
Triassic  of  Idaho.'* 

Publication. — In  press:  "Geology  and  ore  deposits  of  Shoshone  County, 
Idaho."  by  J.  B.  Umpleby  and  E.  L.  Jones,  jr.  (Bulletin  732). 

ILLINOIS. 

Fu'U  work.— The  Waterloo-Columbia  field,  111.,  was  visited  by  W.  W.  Rubey, 
who  studied  its  bearing  on  the  possibilities  of  finding  oil  in  Missouri. 
Puhlication.—lssned:  Geologic  Folio  218. 

INDIANA. 

Field  tcork, — Charles  Butts,  in  cooperation  with  A.  C.  Mallott,  of  Indiana 
University,  investigated  stratigraphlc  problems  relating  to  the  Chester  group. 

KANSAS. 

Office  work, — The  age  of  the  Stapleton  oil  sand  of  the  Eldorado  field,  Kans., 
was  discussed  by  A.  E.  Fath  in  a  paper  published  in  the  Bulletin  of  the  American 
Association  of  Petroleum  Geoloj^sts. 

PiiWicafion.— Issued :  Prof.  Paper  129-1. 

KENTUCKY. 

Field  tcork. — David  White  examined  deposits  of  oil  shale  at  a  number  of 
localities  in  Kentucky. 

Office  irork. — ^Further  work  was  done  by  Charles  Butts  on  the  Equality-Shaw- 
neetown  folio.  E.  O.  Ulrich  made  investigations  of  the  Chester  material  from 
this  State.  Mr.  Ulrich  and  the  State  geologist  of  Maryland  held  conferences  re- 
garding Kentucky  stratigraphy.  The  oil  and  gas  field  map  of  Kentucky  was 
compiled  by  L.  B.  Pusey,  under  the  direction  of  G.  B.  Richardson,  and  sub- 
mitted for  publication. 

Publication. — A  paper  on  the  Mississippinn  formations  of  eastern  Kentucky, 
by  Charles  Butts,  was  issued  by  the  State  Geological  Survey. 

LOUISIANA. 

Office  irork. — ^T.  W.  Stanton  reported  on  Comanche  fossils  from  a  deep  well 
in  Caddo  Parish,  La.,  and  T.  W.  Vaughan  reported  on  collections  from  this  State. 
Julia  A.  Gardner  made  determinations  of  well  samples  from  Louisiana.  W.  H. 
Dall  made  a  report  on  Pleistocene  material. 

MARYLAND. 

Field  work. — C.  K.  Wentworth  continued  his  studies  of  the  Coastal  Plain 
terraces  in  Maryland.  Anna  I.  Jonas  carried  on  geologic  mapping  in  Carroll 
County.  Asbest(»s  and  talc  deposits  near  Conowingo  wore  examined  by  Edward 
Sampson.  E.  O.  I^lrich  and  B.  D.  Mesler  made  paleotitologic  studies  of  the 
Clinton  formation  at  Cumberland. 

Office  tcork. — A  report  on  the  crystalline  rocks  of  Baltimore  County,  Md.,  was 
finished  and  transmitte<I  to  the  State  geologist  of  Maryland  by  Eleanora  BlisJ 
Knopf  and  A.  I.  Jonas. 

Publication. — Issued:  Bulletin  725-B. 

M  ASS  ACH  USFTFTS. 

Field  work. — Laurence  I-.aPorge  completed  his  studies  in  Boston.  Mnas. 
and  vicinity,  the  results  of  which  are  to  be  incorporated  in  the  Boston  folio 
L.  M.  Prindle  completed  his  investigations  in  the  Hoosick.  Bennington.  Berlin 
and  Greylock  quadrangles. 
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Office  work, — Preparation  of  the  Boston  folio  was  continued  by  Laurence 
LaForge.  L.  M.  Prindle  continued  office  work  on  the  folio  covering  the 
Hoosick,  Bennington,  Berlin,  and  Greylocl^  quadrangles.  A  report  on  ttie 
Quaternary  geology  of  eight  quadrangles  in  central  Massachusetts  was  re- 
vised by  W.  C.  Alden. 

KIGHIGAN. 

Field  icork. — The  surface  geology  of  the  Stockbridge  and  Rives  Junction 
quadrangles,  Mich.,  was  mapped  by  Frank  Leverett,  in  cooperation  with  the 
State  Survey. 

Offlce  icork, — The  100-foot  contours  and  surface  geology  of  the  map  of  the 
southern  peninsula  of  Michigan  which  appears  in  Monograph  53  were  revised 
by  Frank  Leverett,  who  also  made  copies  of  the  maps  showing  the  Quaternary 
geology  of  the  Schoolcraft,  Springport,  Rives  Junction,  Stockbridge,  Flint, 
Holly,  and  Durand  quadrangles  for  the  use  of  the  Michigan  Geological  Survey. 
A  small  amount  of  time  was  devoted  by  Mr.  Leverett  to  the  manuscript  of  a 
report  on  the  region  around  Camp  Custer.  A  paper  on  eakleite  from  Isle 
iloyale  was  prepared  by  E.  S.  Larsen  for  outside  publication. 

MINNESOTA. 

Office  work. — ^The  Pleistocene  geology  of  Minnesota  was  studied  by  Frank 
Leverett,  and  a  report  on  the  subject  was  In  course  of  preparation  during  the 
jrear.  He  also  prepared  a  scientific  paper  on  certain  glacial  features  of  the 
State  for  the  meeting  of  the  Geological  Society  of  America. 

MISSISSIPPI. 

Publications, — Issued :  Prof.  Paper  129-E ;  press  notice,  "  Possible  indica- 
tions of  oil  in  Mississippi." 

MISSOURI. 

Field  work, — Stratigrai^ic  and  structural  conditions  in  Missouri  bearing 
upon  the  possibilities  of  undiscovered  oil  fields  were  studied  by  W.  W.  Unbey 
during  August  and  September.  Frank  Leverett  studied  the  relations  of  the 
older  glacial  drifts  of  northwestern  Mls.souri. 

O/JIce  work. — ^An  estimate  of  the  petroleum  reserves  of  Missouri  was  made 
by  W.  W.  Rubey  during  October  and  submitted  to  the  joint  committee  of  the 
Geological  Survey  and  the  American  Association  of  Petroleum  Oeolo^sts.  A 
complete  set  of  cuttings  from  a  well  in  Vernon  County  was  prepared  for  study 
and  examined  in  a  preliminary  way  by  Mr.  Rubey  in  February.  Paleontol(^c 
studies  were  made  by  G.  H.  Girty  and  B.  O.  Ulrlch. 

MONTANA. 

Field  work, — Detailed  structure  mapping  of  the  Crow  Indian  Reservation, 
with  particular  attention  to  anticlinal  structure  that  appeared  favorable  for 
oil  and  gas,  was  done  by  W.  T.  Thom,  jr.,  assisted  by  Gall  F.  Moulton,  and  far- 
ther field  work  was  done  by  Mr.  Thom,  assisted  by  W.  W.  Rubey.    The  Glendive 
(Cedar  Creek)  anticline  was  mapped  by  Mr.  Moulton,  N.  W.  Bass,  and  M.  N. 
firamlette.    Mr.  Thom  outlined  the  work  for  this  party  and  stayed  with  them 
for  the  first  week.    Reconnaissance  mapping  in  northern  Fergus  County  was 
carried  on  by  Frank  Reeves,  assisted  by  James  Gllluly,  L.  C.  Fenstermacher, 
J.  B.  Eby,  and  M.  N.  Bramlette.     A  number  of  domes  south  of  the  Little 
Rocky  Mountains  that  might  be  favorable  for  oil  accumulation  were  mapped 
by  A.  J.  Collier  and  S.  H.  Cathcart  in  the  course  of  their  work  in  the  Fort 
Belknap  Indian  Reservation.    Mr.  Collier,  assisted  by  W.  W.  Boyer,  examined 
the  Sweet  Grass  arch.    Work  in  the  northern  Big  Horn  Basin  was  begun  by 
R.  S.  Knappen,  assisted  by  Gail  F.  Moulton. 

Office  work. — Two  press  bulletins  describing  structural  conditions  and  oil 
development  in  the  Soap  Creek  field  in  the  Crow  Indian  Reservation  and  a 
paper  discussing  the  oil  prospects  of  a  number  of  anticlinal  folds  in  the 
reservation  were  prepared  by  W.  T.  Thom,  Jr.  Progress  was  made  on  a  re- 
port covering  the  area  In  Fergus  County  mapped  during  the  fiscal  years 
ld20-21  and  1821-22,  but  no  report  was  submitted,  with  the  exception  of  data 
for  the  use  of  the  land-classification  board.     A  report  by  Mr.  Thom  on  the 
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geology  and  oil  and  gas  prospects  of  eastern  Montana  was  completed  and 
issued  as  a  press  bulletin.  Mr.  Thorn  and  C.  E.  Dobbin  spent  some  time 
working  on  a  map  showing  geologic  structure  in  the  Dakota  sandstone  in 
eastern  Montana.  A  report  on  the  oil  prospects  of  the  Cedar  Creek  anticline 
was  prepared  by  Mr.  Thorn  and  Gail  F.  Moulton  and  issued  as  a  press  bulle- 
tin. A  report  on  the  structural  features  favorable  for  oil  in  Garfield  County 
was  prepared  by  Messrs.  Thorn  and  Dobbin  and  issued  as  a  press  bulletin.  In- 
cidentally data  for  land  classification  in  eastern  and  southern  Garfield  County 
were  submitted  to  tho  land-classification  board.  The  mapping  of  the  geologic 
structure  of  the  southwestern  part  of  the  Lake  Basin  field  was  revised  by  Mr. 
Thom,  and  a  press  bulletin  calling  attention  to  favorable  features  and  pros- 
pects for  oil  and  gas  was  issued.  A  report  describing  the  geologic  struc- 
ture and  possible  economic  significance  of  laccolithic  domes  south  of  the  Little 
Rocky  Mountains  was  prepared  by  A.  J.  Collier.  Mr.  Collier  prepared  land- 
classification  data  covering  oil  possibilities  in  the  Fort  Belknap  Indian  Reser- 
vation for  the  land-classification  board.  Edwin  Kirk  reported  on  fossils  col- 
lected by  Mr.  Collier.  G.  H.  Girty  reported  on  fossils  from  the  State.  J.  T. 
Pardee  prepared  a  report  on  the  glacial  geology  and  origin  of  gold-bearing 
gravels  of  the  Pioneer  district  and  completed  a  report  on  ground  water  in 
the  vicinity  of  Townsend.  W.  C.  Alden  continued  the  preparation  of  a  report 
on  the  Ceuozoic  history  of  Montana,  in  which  he  describes  the  Tertiary  and 
Pleistocene  bench  gravels  east  of  the  Rocky  Mountains.  T.  W.  Stanton  studied 
the  invertebrate  fossils  from  the  Lance  formation. 

,  Publications. — Issued :  Bulletins  725-A,  725-<;; ;  press  notices,  "  The  Ingomar 
dome,  Mont.,"  "  The  Soap  Creek  oil  field.  Crow  Indian  Reservation,  Mont.," 
"  Recent  drilling  in  the  Soap  Creek  oil  field,  Crow  Indian  Reservation,  Mont.,** 
"  Oil  and  gas  may  be  found  In  the  Eagle  sandstone  in  the  Lake  Basin  field, 
Mont/'  "  Geology  of  northern  Fergus  County,  Mont.,"  **  Oil  and  gas  prospects 
in  Garfield  County,  Mont.,**  "  Oil  and  gas  prospects  In  the  Cedar  Creek  anti- 
cline and  vicinity,  in  Montana,  North  Dakota,  and  South  Dakota.**  In  press: 
"  Oil  and  gas  prospects  in  and  near  the  Crow  Indian  Reservation,  Mont.,**  by 
W.  T.  Thom,  Jr.  (Bulletin  73(^B)  ;  "Possibility  of  finding  oil  In  laccolithic 
domes  south  of  the  Little  Rocky  Mountains,  Mont.,'*  by  A.  J.  Collier  and 
S.  H.  Cathcart  (Bulletin  736-F). 

NEBBASKA. 

Field  work, — ^Reported  gas  seepages  near  Grand  Island,  Nebr.,  were  exam- 
ined by  K.  C.  Heald.  T.  W.  Stanton  made  stratlgraphlc  studies  near  Craw- 
ford and  collected  Cretaceous  and  invertebrate  fossils.  Frank  Leverett  stud- 
ied the  relations  of  the  older  glacial  drift  in  Nebraska. 

NEVADA. 

Field  work. — Reported  occurrences  of  oil  near  Fallon,  Nev.,  were  examined 
by  D.  F.  Hewett,  who  also  Investigated  underground  water  resourcfes  near 
Searchlight  and,  with  0.  H.  Behre,  examined  camotlte  deposits  near  Jean. 
Q.  R.  Mansfield  and  L.  F.  Noble  visited  the  Callvllle  borax  d^oslts.  H.  G. 
Ferguson  and  party  began  the  mapping  of  the  Tonopah  quadrangle.  G.  H. 
Girty  continued  studies  of  Triassic  faunas  of  the  State.  F.  L.  Hess  studied 
the  deposits  of  vanadium  ore  near  Goodsprlngs. 

OMce  work. — ^Adolph  Knopf  continued  the  preparation  of  a  report  on  the 
Rochester  district  and  completed  a  report  on  the  Candelarla  district.  The 
report  on  the  Jarbldge  district  was  revised  by  F.  C.  Schrader.  Fossils  from 
various  parts  of  the  State  were  examined  by  W.  H.  Dall,  Edwin  Kirk,  and 
T.  W.  Stanton.  D.  F.  Hewett  completed  a  geologic  map  of  the  Goodsprlngs 
quadrangle  and  continued  the  preparation  of  a  report  on  the  manganese  re- 
sources of  the  State.  A  report  on  the  Manhattan  mining  district  was  com- 
pleted by  H.  G.  Ferguson.  L.  F.  Noble  completed  a  report  on  the  colemanite 
deposits  In  CJlark  County. 

Publications.— Issued:  Bulletins  725-H,  725-1,  735-A,  735-B.  735-C;  press 
notices,  "  The  CJomstock  lode  probably  still  far  from  exhausted,"  "  Colemanite 
In  the  Muddy  Mountains,  Nev.'* 

NEW   HAMPSHIRR. 

Field  icork. — Arthur  Keith  continued  studies  of  the  stratigraphy  of  central 
New  Hampshire. 
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NEW      .TER8EY. 


NEW    MEXICO. 


*r- 


Office  work, — G.  R.  Mansfield  revised  and  completed  a  bulletin  on  the  New 
Jersey  sre^eands. 
Mlicaiion. — In  press :  "  Potash  In  the  greensands  of  New  Jersey,"  by  G.  R. 
j^    Mangfleld  (Bulletin  727). 

^?^|  Office  icork. — J.  B.  Reeside.  Jr..  made  progress  on  a  report  (m  the  ("retaceous 
l?l  and  Tertiary  formations  of  the  west  side  of  the  San  Juan  Basin  of  Colorado  and 
J?/  Aew  Mexico.  J.  D.  Sears  prepared  a  report  on  the  Gallup-Zunl  area.  W.  T. 
"I  Lee  continued  the  preparation  of  a  folio  on  the  Raton,  Brilliant,  and  Koehler 
^  J  qnadranglefl.  H.  G.  Ferguson  began  a  detailed  report  on  the  Mojjollon  mining 
rftetrlct     P.  H.  Knowlton  studied  the  fossil  plants  of  the  Animas  formation. 

PuhUcations.— Issued :  Bulletins  725-G.  72a-E.  In  press:  "Copper  de- 
posits of  the  Tyrone  district,  N.  Mex.."  by  Sidney  Paige  (Prof.  Paper  122). 

NEW     YORK. 

Field  fcorJIc;. — Studies  in  the  Hoosick  and  Bennington  qundrangles,  lying 
partly  In  New  York,  were  completed  by  L.  M.  Prindle.  Charles  Butts  spent  a 
short  time  in  a  study  of  Niagara  Gorge  and  Eighteenmile  Creek.  He  also  ex- 
amined the  Portage  formation  at  Mount  Morris  and  collected  samples  of  black 
iibale  for  oil  tests.  T.  W.  Vaughan  made  field  examinations  in  Essex  County 
and  studlM  the  geology  and  physiography  of  the  Hudson  Valley  and  Lake 
Champlain  region  in  connection  with  the  correlation  of  Plelsto<rene  formations 
along  the  Atlantic  coast.  Samples  of  carbonaceous  Devonian  shale  at  several 
points  in  the  western  part  of  the  State  were  collected  by  David  White.  E.  S. 
r^rsen  studied  the  occurrence  of  the  mineral  serendlblte  in  Warren  County. 

NORTH     CAROLINA. 

F4Hd  work. — W.  S.  Bayley  studied  the  magnetites  of  North  Cnrol-na  and  the 
limonltes  of  Cherokee  County  in  cooperation  with  the  State  Geological  Survey. 
K.  F.  Burchard  examined  iron-ore  deposits  in  Ashe  and  Cherokee  counties,  con- 
ferring with  W.  S.  Bayley  and  J.  H.  Pratt  in  the  field.  M.  R.  Campbell,  as- 
sisted by  K.  K.  Kimball,  made  geologic  studies  of  the  Deep  River  coal  field. 
Julia  A.  Gardner  studied  fossil  faunas  of  the  Miocene  and  Pliocene  of  Vir- 
ginia and  North  Carolina  in  connection  with  a  report  on  Miocene  and  Pliocene 
gnstropods  and  pelecypods.  G.  R.  Mansfield  investigated  the  lights  seen  in  the 
^ lenity  of  Brown  Mountain. 

Office  irork. — ^W.  S.  Bayley  prepare<l  a  paper  on  the  brown  iron  ores  of  west- 
em  North  Carolina  in  cooperation  with  the  State  Geolo;;ical  Survey.  Arthur 
Keitb  completed  the  Kings  Mountaln-Gnffney  folio. 

Pttblioatlons. — ^Issued:  Bulletin  725-B;  press  notices,  "Origin  of  the  lights 
at  Brown  Mountain.  N.  C,"  **  Small  field  of  high-grade  coal  In  North  Carolina." 
In  press:  "General  features  of  the  brown  hematite  ores  of  western  North 
nirollna,"  by  W.  8.  Bayley  (Bulletin  73r>-F). 

MOUTH    DAKOTA. 

Field  irork. — ^The  mapping  of  the  Baker-Glendive  anticline  of  Montana 
''xtended  Into  southwestern  North  Dakota. 

Office  work. — ^A  report  on  the  Baker-Glendive  anticline  was  prepared  by  W.  T. 
Tbom,  jr.,  and  Gall  F.  Moulton. 

Publications. — Issued:  Bulletin  726-D;  press  notices.  **  Oil  and  gas  pros- 
pects in  the  Cedar  Creek  anticline  and  vicinity.  In  Montana.  North  Dakota, 
and  South  Dakota,"  "  New  report  on  the  lignite  of  North  Dakota." 

OI£TO. 

Field  tccrk. — E.  O.  Ulrich  made  paleontologic  >»tudies  in  Adams  County, 
Ohio.     David  White  collected   samples  of  carbonaceous  shales. 

Office  work. — G.  H.  Glrty  studied  fossils  collected  from  this  State. 

PublicatUm. — In  press:  "Economic  geology  of  the  Sumnierfi«»ld  and  W<»o«l8- 
neld  quadrangles,  Ohio."  by  D.  D.  Cnndit  (Hnlletin  720). 
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OKLAHOMA. 

Field  work. — The  oil  and  gas  resources  of  eastern  Grant  County,  Okla.,  were 
studied  by  R.  S.  Knappen,  assisted  by  H.  W.  Hoots.    The  Burbank  field  w^s 
examined  by  K.  C.  Heald,  assisted  by  Clarence  Byler.     Mr.  Heald  attend^ 
three  sales  of  leases  in  the  Osage  Nation  and  gave  advice  as  to  the  adequacy 
of  bids  received.     Physiographic  studies  were  made  in  Oklahoma  by  N.  3^1. 
Fenneman. 

Ojfflce  work. — A  press  bulletin  describing  anticlinal  structure  in  Grant 
County  was  prepared  by  R.  S.  Knappen.  Progress  was  made  on  a  bulletin 
discussing  the  oil  geology  of  the  county.  A  report  on  the  structure  and  oil 
resources  In  Tps.  26  and  27  N.,  R.  12  E..  Osage  County,  was  completed  and 
submitted  for  publication  by  P.  V.  Roundy  and  K.  C.  Heald.  A  report  on  tlie 
oU  geology  of  the  Bristow  quadrangle  was  completed  by  A.  E.  Fath.  A  prog- 
ress report  on  the  subsurface  conditions  in  the  Pershing  field,  Osage  County* 
was  completed  by  W.  W.  Rubey.  P.  V.  Roimdy  studied  samples  of  drill  cut- 
tings from  Oklahoma,  particularly  from  fields  in  Stephens  County.  N.  M. 
Fenneman  prepared  a  paper  on  physiographic  studies  within  the  State.  G.  H. 
Girty  studied  the  Boone  fauna.  T.  W.  Stanton  made  studies  of  the  Comanche 
fossils  from  this  State.  C.  E.  Siebenthal  studied  the  geology  and  zinc  mines 
of  the  Wyandotte  quadrangla 

Publications.— Issued:  Bulletins  725-E,  72(V-B,  726-F,  73e-A;  preas  notloefl, 
*'  Undiscovered  oil  pools  in  southern  Oklahoma/'  "  Possibilities  of  oil  in  Grant 
County,  Okla."  In  pres^ :  ''  Structure  and  oil  and  gas  resources  of  the  Osage 
Reservation,  Okla.— Tps.  26  ami  27  N.,  R.  12  E.,"  by  P.  V.  Roundy,  K.  C.  Heald. 
and  G.  B.  Richardson  (Bulletin  686-Z)  ;  "  Physiographic  provinces  and  sections 
in  western  Oklahoma  and  adjacent  parts  of  Texas/'  by  N.  M.  Fenneman  (Bul- 
letin 730-D). 

OREGON. 

Office  work. — F.  H.  Knowltou  and  T.  W.  Stanton  reported  on  fossils  from 
the  Wallowa  Mountains,  Oreg.  J.  M.  Hill  prepared  a  preliminary  review  on 
the  mining  Industry  in  California  and  Oregon.  J.  S.  Dlller  has  in  preparation  a 
paper  on  the  engulfment  of  Mount  Mazamn  to  form  a  great  pit  for  Crater  I^ke. 

Publicati4)n.— Issued :  Bulletins  725-A,  725-0. 

PENNSYLVANIA. 

Field  work. — K.  K.  Kimball,  assisted  by  L.  P.  Foley  and  R.  P.  Paxson.  con- 
tinued work  in  the  New  Kensington  quadrangle.  Pa.  General  geologic  work  iu 
the  McCallis  Ferry  and  Quarryville  quadrangles  was  done  by  E.  B.  Knopf  and 
A.  I.  Jonas.  In  cooi)eration  with  the  Pennsylvania  Bureau  of  Topographic  an<i 
Geological  Survey  Miss  Jonas  studied  the  geology  of  Lancaster  and  YorK 
counties.  Areal  and  structural  mapping  of  the  New  Kensington  quadrangle 
was  continued  by  G.  B.  Richardson  and  assistants.  David  White  collected 
samples  of  carbonaceous  shale.  G.  W.  Stose,  in  cooperation  with  Florence 
Bascom.  made  detailed  geologic  studies  of  the  Honeybrook  quadrangle.  Mr. 
Stose  carried  on  reconnaissance  mapping  in  the  Hanover  quadrangle. 

Office  work. — Work  on  a  report  on  the  New  Kensington  quadrangle  waa  don^ 
by  K.  K.  Kimball.  A  map  showing  the  oil  fields  of  Pennsylvania  was  compiled 
by  L.  B.  Pusey  under  the  direction  of  G.  B.  Richardson.  E.  O.  Ulrich  reported 
on  spocimens  from  the  FreedomvlUe  dolomite  and  on  certain  fossiliferous  peb^ 
bles  for  C.  K.  Wentworth.  G.  H.  Girty  made  paleontologic  studies  of  Triassic 
material  from  the  State.  The  Bellefonte  folio  was  partly  revised  by  Charles 
Butts. 

Pi/6/ira(fon.— Issued  :  Bulletin  725-B. 

SOUTH   CAROLINA. 

Field  work. — C-.  W.  Cooke  spent  some  time  iu  the  field  in  connection  witli 
the  preparation  of  a  paper  on  the  geology  and  underground  waters  of  the 
dJoastal  Plain  of  South  Carolina.  This  work  was  done  in  cooperation  with  the 
State. 

Office  work. — Arthur  Keith  completed  the  Kings  Mountain-Gaffney  folio. 

Puhlicatioii^i. — Issued :  Bulletin  725-F :  press  notice.  **  Pyrite  at  the  Haile 
mine.  Kershaw.  S.  C.*' 
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SOUTH    DAKOTA. 

Office  icork. — T.  W.  Stanton  and  F.  H.  Knowlton  examined  Cretaceous  fossils 
from  South  Dakota.  Sidney  Paige  made  some  progress  on  a  report  on  the 
Homestake  mine. 

FuJiiicatUm, — Issued:  Press  notice,  "Oil  and  gas  prospects  In  the  Cedar 
Oeek  anticline  and  vicinity,  In  Montana,  North  Dakota,  and  South  Dakota." 

TENNESSEE. 

Field  icork. — Oil  shales  In  Tennessee  were  examlnefl  by  David  White.  R.  D. 
Metier  did  some  field  work  near  Sweetwater,  Loudon,  and  Knoxvllle.  E.  F. 
Bnrchard  made  a  study  of  the  iron  ores  of  Tennessee  in  cooperation  with 
the  State;  he  also  studied  the  marble  deposits  in  Lincoln  County.  W.  H. 
Emmons  made  further  studies  in  connection  with  the  report  on.  the  Ducktown 
district.     O.  R.  Mansfield  visited  some  bauxite  deposits  in  the  State. 

O/lee  irorfc. — G.  H.  Girty  continued  the  study  of  the  faunas  of  the  Fort 
Ptyne  formation  of  the  Waynesboro  quadrangle.  W.  S.  Bayley  continued 
the  preparation  of  his  report  on  the  magnetic  ores  of  east  Tennessee,  in  co- 
operation with  the  State.  T.  W.  Stanton  assembled  and  revised  the  manu- 
lerlpt  on  the  Coon  Creek  fauna,  by  Bruce  Wade.  Conferences  relating  to 
stratigraphic  correlation  were  carried  on  between  E.  O.  Ulrich  and  the 
Bute  geologist.  Mr.  Ulrich  also  made  studies  of  paleontologic  material  from 
the  State.  R.  D.  Mesler  continued  work  on  the  faunas  of  the  Athens  shale 
and  the  Whitesburg  limestone.  G.  W.  Stose  revised  a  manuscript  of  a  report 
00  the  manganese  deposits  of  eastern  Tennessee,  to  he  published  !)y  the  State 
Simrey.  A  brief  report  on  the  Tennessee  marble  areas  mapped  during  the 
SMSon  of  1820-21  was  prepared  by.  K.  K.  Kimball. 

Publication. — In  press:  "Manganese  deposits  of  enst  Tennessee,"  by  G.  W. 
Stose  and  F.  C.  Schrader  (Bulletin  737). 

TEXAS. 

Field  work, — N.  M.  Fenneman  made  physiographic  studies  in  Texas.  D.  D. 
Christner  continued  the  inspection  of  wells  in  progress  of  drilling  and  gath- 
ered samples  of  salt  brines  in  connection  with  potash  studies.  I^ater  in  the 
year  this  work  was  taken  over  by  H.  W.  Hoots.  J.  A.  Gardner  continued  to 
rtndy  the  Eocene  of  Texas.  L.  W.  Stephenson  continued  field  work  in  etm- 
nection  with  a  report  on  the  Cretaceous  stratigraphy  of  Texas  between  San 
Antonio  and  the  Rio  Grande.  A.  C.  Trowbridge  made  field  studies  in  connec- 
tion with  the  Tertiary  geology  of  southern  Texas. 

Ojflce  uaork, — ^M.  I.  Goldman  examlneil  samples  of  cap  rock  from  salt 
domes  and  prepared  a  short  paper  on  such  domes.  A  report  by  C.  E.  Dobbin 
on  the  Wiles  area,  in  Stephens  County,  was  submitted  for  pul)lioation.  A  re- 
port on  the  Rknger  oil  field  was  revised  by  Frank  Reeves.  L.  B.  Pusey  pre- 
pared the  oil  and  gas  map  of  Texas,  under  the  supervision  of  G.  B.  Richard- 
son and  K.  C  Heald.  A  manuscript  by  Sidney  Powers  and  O.  B.  Hopkins,  (m 
the  Brooks,  Steen,  and  Grand  Saline  salt  <lonies,  in  Smith  and  Van  Zandt 
counties,  was  transmitted  for  publication.  A  preliminary  report  on  the  Rio 
Grande  region  of  Texas  was  submitted  by  A.  C.  Trowbridge.  A  report  on  the 
flora  of  the  Woodbine  sandstone  at  Arthurs  Blnfp  was  complotod  by  E.  W. 
Berry.  T.  W.  Stanton  reported  on  Comanche  invertebrates  from  this  State. 
L.  W.  Stephenson  prepared  a  press  notice  on  the  geologic  features  near  Del 
Rio,  In  Val  Verde  and  Kinney  counties.  M.  R.  Campbell  rovisetl  a  paper  by 
Alexander  Deussen  on  the  Coastal  Plain  of  Texas. 

PttWfr»<iOfUJ.— Issued :  Prof.  PaiK^r  r2tM; :  Bulletins  72(>-(;.  7.S0-A :  press 
notices  "Risks  great  in  oil  fields  of  north-central  Texas."  **Antir»linal  fold  near 
Del  Rio,  Tex.."  "  Stock  promotion  and  potash  in  west  Texas."  "  Extension  of 
possible  potash  area  in  western  Texas."  "  Potash  in  new  area  (»f  Texas.'*  In 
press:  "Geology  of  the  Coastal  Plain  region  of  Texas."  by  Alexan<ler  Deussen 
f  Prof.  Paper  126) ;  **  Physiographic  provinces  and  sections  in  western  Okla- 
homa and  adjacent  parts  of  Texas,"  by  N.  M.  Fenneman  (Bulletin  730-D) ; 
"Geolog>-  of  the  Wiles  area,  Ranger  district.  Tex.,"  by  C  E.  Dobbin  (Bul- 
letin 736-C) :  "Geology  of  the  Ranger  oil  fieldf  Tex.,"  by  Frank  Reeves  (Bul- 
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letin  736-E)  ;  "The  Brooks.  Steen,  and  Grand  Saline  salt  domes,  Smith  an  ^^ 
Van  Zandt  counties.  Tex.,"  by  Sidney  Powers  and  O  B.  Hopkins  (BuUetl  ^mn 
78e-G). 

UTAH. 

Field  work. — Work  in  Kane  and  Gartield  counties,   Utah,  with  particular  m 
reference  to  oil  and  gas  possibilities,  was  carried  on  by  K.  C.  Moore,  assiste^^^ 
by  P.  C.  Benedict  and  A.  C.  Tester.    Mr.  Moore  also  studied  the  oil  value  (^'M 
lands   in   southern   Wayne  County   and  examined   the   coal    territory   in   th  ^- 
Paunsagunt  Plateau,   for  the  land-classification  board.     The  asphalt  deiK)sS.n 
at  Rozel  Point,  at  the  north  end  of  Great  Salt  Lake,  was  visited  by  K.  CZ? 
Heald.    E.  M.  Spieker,  assisted  by  W.  B.  Upton,  Jr.,  and  W.  W.  Boyer,  ma(L<^ 
geologic  studies  with   reference  to  coal  in  Carbon  County.     F.   C.   Calkiii.^ 
carried  on  detailed  geologic  mapping  In  an  area  north  and  south  of  Big  CoC~- 
tonwood  Creek.     C.  R.  Longwell  and  Kirk  Bryan  continued  geologic  studies-; 
of  Colorado  River  in  connection  with  power-site  investigations.     J.  D.  Sear^as 
studied  the  coal  lands  near  Vernal  for  the  land-classlflcatlon  board.     M.  F^. 
Campbell  spent  a  short  time  In  the  Castlegate  coal  field.    H.  D.  Miser  studied 
the  geology  along  the  lower  course  of  San  Juan  River  and  along  Colorado* 
River  In  Glen  Canyon,  Utah  and  Arizona.    Sidney  Paige  made  geologic  studies 
along  Colorado  River  between  Green  River,  Utah,  and  Lees  Ferry.  Ariz.,  In 
connection  with  power-site  surveys. 

Office  work, — R.  C.  Moore  prepared  a  report  on  Kane  and  Gartield  counties 
and  submitted  a  short  paper  discussing  oil  prospects  in  the  Circle  Cliffs  anti- 
cline, for  issue  as  a  press  bulletin.  A  report  on  the  coal  and  oil  values  of 
lands  in  southern  Wayne  County  was  submitted  to  the  land-classification  board 
by  Mr.  Moore.  Work  on  a  report  on  oil  shale  in  the  Rocky  Mountain  regioa 
by  Dean  E.  Winchester,  was  completed  by  K.  C.  Heald.  H.  D.  Miser  prepared 
a  press  bulletin  on  the  stratigraphy  of  southern  Utah.  F.  L.  Hess  wrote  a 
report  on  the  radium  deposits  of  Temple  Mountain  and  Salt  Lake  City  and 
a  paper  on  the  molybdenum  deposits  at  Ouray.  G.  H.  Girty  prepared  a  paper 
as  the  result  of  the  study  of  collections  of  fossils  from  this  State.  A  paper 
on  the  Rainbow  Bridge  is  in  preparation  by  H.  D.  Miser,  K.  W.  Trimble,  and 
Sidney  Paige. 

Pv6Wca^?o»«.— Issued :  Prof.  Paixjr  129-1);  Bulletins  725-C;.  726-C;  pres^ 
notices,  *•  Coal  resources  of  the  Wasatch  Plateau,  I'tah,"  **  Possible  oil  In  south- 
ern Utah,"  *'  Geologic  work  in  southeastern  Utah."  In  press :  "  Guidebook  of 
the  western  United  State.s,  Part  E — The  Denver  &  Uio  Grande  Western  Route,'' 
by  M.  R.  (Campbell  (Bulletin  707). 

VERMONT. 

Fidd  work. — A.  (>.  Swinnertoii  continued  detailed  studies  of  the  Castleton 
quadrangle,  Vt,  under  the  direction  of  Arthur  Keith.  Mr.  Keith  studied  the 
stratigraphy  and  structure  of  northwestern  Vermont.  L.  M.  Prindle  continued 
studies  of  the  Hooslck  and  Bennington  quadrangles. 

Ojfflcc  work. — Arthur  Keith  prepared  a  i>aper  on  the  Oamhrian  suc<*e88ion  of 
northwestern  Vermont. 

VIRC.IMA. 

Field  irork. — (i.  W.  Stose  and  Cliarles  Butts  made  stnitigraphic  studies  in 
the  Big  Stone  Gap  area.  C  K.  Wontworth  studied  the  terrace  gravels  of 
Virginia.  M.  R.  Campbell  and  C.  E.  Dobbin  examine<l  certain  proposed  forest 
reserves  in  this  State.  Mr.  Campbell  also  made  geologic  studies  In  the  vicinity 
of  Orkney  Springs.  Arthur  Keith  prepared  a  report  on  the  proposed  Whltetop 
Xathiual  Forest  for  tie  F<n*e8t  Service.  W.  C.  Manstield  colk^'ted  fossils  and 
made  stratigraphlc.  studies  in  the  vicinity  of  Yorktown.  Suffolk,  and  Smlthfield. 

Office  work. — Work  on  a  coal  report  on  Wise  County  was  continued  by  J.  B. 
Kby.  Stratlgraphic  jind  [mleontologio  investigafons  wore  made  by  E.  O.  Ulrich 
and  G.  W.  Stose.  Mr.  ITlrlch  studied  collections  of  fossils  obtained  near  Salem. 
M.  R.  Campbell  revised  a  paper  on  the  Jjee  County  coal  field.  R.  D.  Mesler 
continued  paleontologic  work  on  the  Athens  fauna  and  the  Whltesburg  lime- 
stone. J.  A.  Gardner  continufd  paleontologic  studies  for  a  reixirt  on  the 
Pliocene  and  Miocene  of  Virginia  and  North  Carolina. 

PuhUcations. — Issued :  Press  notices,  ''  Possible  coed  mining  in  a  new  field  on 
lower  Guest  River.  Va.."  "  The  Endless  Caverns  at  New  Market.  Va." 
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WASHINGTON. 

Field  frork. — J.  T.  Pardee  made  a  study  of  the  Pleistocene  geology*  in  the 
I  neighborhootl  of  the  Spokane  River  valh-y,  in  eastern  Washington.  F.  C 
CalkiuH  Investigated  supposes!  oil  seeps  at  Spokane  for  the  Department  of 
Justice. 

Office  irork. — W.  il.  Dall  re0orte<I  on  IMeistocene  fossils  from  Pnget  Sound 
and  idenlitliHl  certain  Tertiary  and  Eocene  fossils  from  the  Olympic  Peninsula. 

PttWifti/fow*.— Issued  :  Bulletins  725-A.  725-C. 

WEST   VIRGINIA. 

Offli'e  trork. — <».  H.  (llrty  prepared  a  i)ai»er  on  the  upfwr  Mississippian  fauna 
i)(  West  Virginia. 

WISCONSIN. 

Office  iror/,*. — E.  ().  Ulrieh  studied  some  of  tlie  ('amhrian  formations  of 
Wl8con.<iin. 

WYOMING. 

Field  trork, — The  oiM>earing  strata  of  Wyoming  wen»  examined  hy  W.  T. 
Lee  and  J.  B.  Reeslde,  jr.,  assisted  by  H.  S.  Cave,  Quentin  I>.  Singewald,  and 
R.  Lee  Collins.  A  sketch  map  of  the  Bid  ton  Creek  district  was  prepared  by 
M.  0.  GuUey.  The  Beaver  Valley  anticline,  in  Weston  County,  was  examined 
\9  M.  N.  Bramlette.  The  Teapot  dome,  In  Natrona  County,  was  visited 
fcr  K.  C  Heald  to  study  its  geology  and  probable  prmluctivity.  Oil  fields  in 
etstem  Wyoming  were  visited  by  (\  I>.  Avery.  Data  for  revision  and  com- 
pletloD  of  the  geologic  map  of  Wyoming  were  collected  in  lH»nver,  (^Jasper,  ami 
Ltnunie  by  J.  D.  Sears.  M.  R.  Cami)bell  spent  some  time  in  the  examination 
of  the  Rot*k  River  coal  field.  C  R.  Ixmgwell  and  assistants  began  the  study 
of  the  Black  Hills  rim.  In  northern  Wyoming,  with  relaticui  to  the  occurrence 
of  structure  favorable  for  oil. 

Offffce  work. — D.  F.  Hewett  c<mtlnue<l   the  preparati(m  of  a   report  on   the 
wology  and  mineral  res<»urces  of  the  Meeteetse  and  (Jrass  Creek  quadrangles. 
T.  W.  Stanton  examined    fossils   from   the  CretartH»ns  of  tills   State.     F.   H. 
Knowlton  continued  preparation  of  a  report  on  the  Creen  River  flora.     O.  R. 
Mansfield  prepare<l  classiflcatiim  data  of  phosphate  lands  for  the  laiMi-claasf- 
totlon  board.     O.  H.  Glrty  examine<l  collections  of  fossils  from  this  State. 
J.  B.   Reeside.  Jr.,   revised  a  report  on  the  fauna  of  the  Dakota  formation- 
A  report  on  the  Lost  Soldier-Ferris  district  was  preparefl  hy  A.  E.  Fath  and 
Gail  F.  Moulton.     An  article  on  the  age  of  the  domes  and  anticlines  in  thin 
dWrict.  prepare<l  by  Mr.  Fath,  was  published  In  the  Journal  of  Ceology.    Thi** 
oil  and  gas  map  of  Wyoming  was  complle<l  by  L.  B.  Pusey  under  the  sn]K»r- 
Tislon  of  O.  B.  Richardson  and  K.  C.  Heald.    A  report  describing  the  Beaver 
Valley  anticline.  In  Weston  County,  was  prepare<l  by  M.  N.  Bramlette  and 
tranjinilrtiKl  to  the  land-classification  board.     .\n  oral  report  on  the  Teapot 
dome  was  made  to  the  Secretary  of  the  Interior,  and  a  memorandum  furnish- 
ing bftFes  for  conclusions  was  transmitted  to  the  Director  of  the  Survev.     A 
report  on  the  Osage  oil  field,  Weston  County,  was  completed  by  A.  J.  Collier. 
Data  for  use  in  preparing  a  strncture  contour  map  of  northeastern  Wyoming 
were  cf)llected  by  W.  T.  Thorn,  Jr.     James  Ollluly  dn»w  a  structure  contour 
map  of  the  Klrby  Creek  district.  Hot  Springs  County,  under  the  direction  of 
K.  C.  Heald.    The  structure  map  of  the  Rock  Creek  oil  field,  by  K.  T.  Hanco<'k. 
WMB  reviswl  by  Mr.  Gllluly  under  the  supervision  of  Mr.  Heald.     A  state- 
ment regarding  the  stratigraphy,  structure,  and  oil   possibilities  of  Hanna 
Baain,  based  upon  field  work  by  G.  F.  Bowen,  was  prepared  by  Mr.  Heald  for 
wsae  as  a  press  bulletin.    A  paper  on  the  oll-Jbearing  strata  of  Wyoming  was 
iranamltted    for   publication    in    "Contributions    to    economic    geology.'*     A 
tecond  paper  discussing  stratigraphy  of  a  separate  group  was  nearly  completed. 
PulUcatUmB. — ^Issued:  Press  notice,  "Coal  and  oil  resources  of  the  Hanna- 
laatm  Carbon  County,  Wyo."    In  press :  "  The  Osage  oil  field,  Weston  County,. 
lffjo.r  by  A.  J.  ColUer  (Bulletin  786-C). 

HAm. 

A  report  on  a  reconnaissance  of  the  geology,  mineral  resources,  and  water 
eiiourcefi  of  the  Republic  of  Haiti  is  in  preparation  by  W.  P.  Woodrlng.  J.  R. 
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Brown,  and  W.  S.  Burbank.  The  flehl  work  was  dcme  in  compliance  with  « 
requesrt  from  the  civil  authorities  of  the  Republic  and  was  begun  September 
21,  1920. 

OTHER   COUNTRIES. 

Through  cooperation  with  governmental  and  :ficientiflc  Institutions  a  number 
of  members  of  the  geologic  staflf,  especially  the  paleontologists,  have  been 
called  on  for  special  examinations  or  determinations  relating  to  the  faunas 
and  geology  of  Hawaii,  Iceland,  Canada,  Peru,  the  Philippine  Islands,  Argen- 
tina, Colombia,  Bolivia,  Java,  the  Pacific  islands,  Mexico,  New  Zealand,  and 
Cuba. 

GENERAL    PUBLICATIONS. 

In  addition  to  the  publications  listed  above  under  the  individual  States  the 
following  publications  of  more  general  scope  were  prepared  in  the  division  of 
geology  : 

Issued:  Prof.  Papers  128,  12^B,  129-0.  129-F;  Bulletins  679,  715,  716, 
725-D ;  press  notice,  "  The  oil  supply  of  the  United  States." 

In  press:  "Coal  fields  of  the  United  States — general  Introduction  "  (revised). 
by  M.  R.  Campbell  (Prof.  Paper  100-A)  ;  "Shorter  contributions  to  genenl 
geology,  1921"  (Prof.  Papef  129);  "Additions  to  the  flora  of  the  Wilcox 
group,"  by  E.  W.  Berry  (Prof.  Paper  131-A)  :  "High-grade  clays  of  the  eastern 
United  States,"  by  H.  Ries,  W.  S.  Bayley,  and  others  (Bulletin  708)  ;  "Con- 
tributions to  economic  geology,  1921."  Parts  I  and  II  (Bulletins  725  and  726); 
"  The  occurrence  and  uses  of  peat  In  the  United  States,"  by  E.  K.  Soi)er  and 

C.  C.  Osbon  (Bulletin  728)  ;  "Oil  shale  of  the  Rocky  Mountain  region,"  by 

D.  E.  Winchester  (fJulletin  729)  :  "The  shapes  of  pebbles,"  papers  by  C.  K. 
Wentworth  (Bulletin  730-0);  "The  commercial  granites  of  New  Englandf" 
by  T.  N.  Dale  (Bulletin  738)  ;  "  Mica  deposits  of  the  United  States,"  by 
D.  B.  Sterrett  (Bulletin  740). 

DIVISION   or   MINERAL  RESOURCES. 

The  organization  of  the  division  of  mineral  resources  was  described 
in  the  last  annual  report.  During  the  year  the  division  was  depleted 
by  nine  resignations  and  two  deaths.  K.  W.  Stone,  chief  of  the  non- 
metals  section  and  administrative  assistant,  resigned  January  1,  and 
his  place  was  not  filled  until  April  1,  wlien  F.  J.  Katz  returned  from 
a  2i  years'  furlough  to  the  Bureau  of  the  Census.  During  May  and 
June  Mr.  Katz  acted  in  charge  of  the  division,  relieving  Mr.  Lough- 
lin,  who  resumed  his  geologic  work. 

An  outstanding  feature  of  the  work  of  the  division  during  the  year 
was  a  reduction  of  the  force  without  appreciable  decrease  in  the  serv- 
ice rendered.  This  reduction,  already  planned  to  take  effect  as  soon 
as  delayed  work  was  caught  up,  was  hastened  by  unexpected  resigna- 
tions. The  work  on  mineral  fuels,  however,  was  so  tar  behind  that 
the  funds  released  by  resignations  were  necessarily  used  in  part  to 
engage  temporary  help  to  complete  this  work.  It  is  conndently 
expected  that  the  annual  reports  on  fuels  for  1921  will  be  completed 
(|uite  as  promptly  as  those  lor  the  years  preceding  the  war. 

The  experience  in  completing  these  reports  emphasizes  the  desir- 
al)ility  of  engaging  temporary  clerks  from  January  to  June  to  ex- 
pedite the  routine  work  that  has  hitherto  delayed  the  completion  ol 
the  longer  reports.  It  is  hoped  that  this  plan  can  be  followed  every 
year,  and  that  there  will  still  remain  more  funds  than  formerly  fbi 
conducting  field  work,  which  has  necessarily  been  neglected  during 
the  last  few  years.  Even  with  the  present  reduced  force  the  total 
appropriation  is  inadequate  for  the  work  that  should  be  done  by  the 
division. 
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The  failure  to  obtain  properly  qualified  specialists  to  give  at  least 
a  part  of  their  time  to  the  work  of  this  division  still  leaves  11  subjects 
to  be  cared  for  without  adequate  supervision.  The  annual  reports 
on  these  subjects  have  been  again  prepared  by  the  more  experienced 
statistical  clerks,  who  deserve  much  credit  for  their  work;  but  the 
standard  of  these  reports,  including  the  collection  of  general  informa- 
tion relating  to  these  subjects,  can  not  be  maintained  indefinitely  with- 
out the  supervision  of  specialists.  During  the  war,  when  the  number 
of  q)ecialists  employed  was  largest,  a  great  deal  of  information  was 
made  available.  Since  then  much  of  the  work  on  nonmetals  other 
than  fuels  has  been  ^^  drifting  on  its  momentum.''  Owing  to  the 
^eral  business  depression  that  has  prevailed  the  shortage  oi  special- 
ists has  not  been  seriously  felt  until  recently ;  but  during  the  last  few 
months  resumption  of  activity  by  mineral  producers  and  consumers 
has  brought  an  increasing  number  of  inquiries  for  technical  informa- 
tion, and  if  the  division  is  to  maintain  the  quality  of  its  work,  special- 
ists who  can  devote  a  part  of  their  time  to  the  division  of  mineral 
resources  and  part  to  the  division  of  geology  must  be  obtained. 

The  work  on  fuels  continued  to  excite  the  most  public  interest,  and 
special  timely  reports  were  issued  as  each  situation  arose.  Reports 
on  consumers'  stocks  of  coal  were  prepared  in  cooperation  with  the 
Bureau  of  the  Census.  The  work  on  other  nonmetals  and  metals 
continued  as  usual,  but  without  any  very  striking  features,  owing  to 
the  depressed  state  of  most  of  the  mineral  industries. 

On  January  1  cooperation  with  the  Bureau  of  the  Census  was  re- 
sumed in  the  collection  of  statistics  on  such  subjects  as  that  bureau 
had  to  cover  in  its  biennial  census  of  manufactures.  The  present 
arrangement  is  a  great  improvement  over  previous  arrangements  and 
has  caused  very  little  delay  or  inconvenience  to  either  bureau.  It  is 
so  evident,  however,  that  the  two  bureaus  have  different  objectives 
in  view  that  it  is  doubtful  if  the  attempt  to  avoid  duplication  in  the 
canvass  of  producers  reduces  the  amount  of  labor.  The  two  bureaus 
assist  each  other  gladly  whenever  possible,  but  any  attempt  of  one 
bureau  to  collect  statistics  in  which  only  the  other  bureau  is  inter- 
ested is  necessarily  cumbersome. 

Cordial  cooperation  with  the  State  geological  surveys  continued, 
and  the  number  of  cooperating  States  increased  from  17  to  18. 

In  January,  for  the  first  time  since  the  three  western  ofiices  were 
established  in  1905,  the  statisticians  in  charge  of  them  assembled  in 
Washington  for  a  conference  on  the  work  of  the  division.  The  con- 
ference was  very  successful  and  helpful  to  all  concerned  and  brought 
the  western  and  home  offices  in  much  closer  touch  than  ever  before. 
The  scope  of  work  in  the  western  offices  continues  to  grow  in  all 
branches  of  the  mineral  industry,  and  much  service  has  been  ren- 
dered by  these  offices  in  collecting  data  for  the  weekly  and  monthly 
reports  on  fuels.  The  demands  on  these  offices  during  the  year  have 
af^in  emphasized  the  need  of  a  resident  geologist  at  each  office,  but 
circumstances  have  prevented  the  assignment  of  geologists  to  the 
offices  in  Denver  and  Salt  Lake  City. 

The  section  of  foreign  mineral  reserves  continued  to  supply  timely 
information,  especially  on  oil,  and  added  to  its  files  of  information 
on  foreign  geology  and  mineral  statistics.  Owing  to  the  shortage  of 
specialists,  practically  no  headway  was  made  with  the  part  of  the 
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World  Atlas  that  is  to  show  the  mineral  reserves  of  Europe  and 
Latin  America. 

Progress  in  completion  of  the  annual  chapters  for  Mineral  Re- 
sources of  the  United  States  has  been  very  encouraging.  The  final 
instalhnents  of  the  long-delayed  volume  lor  1919  were  sent  to  the 
printer  in  March  and  May,  and  by  the  end  of  June  32  chapters  of 
the  volume  for  1921  had  been  transmitted.  Those  still  incomplete 
involve  the  handling  of  a  large  number  of  producers'  reports  and 
can  not  be  completed  earlier,  unless  all  producers  return  their  state- 
ments much  earlier  in  the  year  and  the  clerical  force  is  temporarily 
enlarged  to  expedite  the  office  work.  The  preliminary  summary  of 
mineral  production  in  1921  was  transmitted  on  April  1  and  was 
published  on  September  14,  1922,  whereas  the  corresponding  sum- 
mary for  1920  was  published  on  Jul^^  7,  1921.  Extra  payment  for 
expediting  the  printing  of  the  summary  for  1921  was  not  permitted, 
and  this  accounts  for  the  difference  in  dates  of  publication. 

All  the  reports  for  1921  have  been  much  curtailed,  primarily  to 
keep  within  the  reduced  printing  fund,  and  also  because  the  scope  of 
most  of  the  reports  has  become  so  stabilized  that  much  of  the  dis- 
cussion of  statistical  tables  is  no  longer  necessarj'.  The  number  of 
copies  printed  for  free  distribution  has  also  been  reduced. 

DIVISION   OF  CHEMICAL  ANT)   PHYSICAL  RESEARCH. 

The  work  of  the  division  of  chemical  and  physical  research  com- 
prised researches  relating  to  geologic  processes,  complete  and  par- 
tial analyses  of  rocks,  mineraE,  and  ores,  and  the  identification  and 
study  of  minerals.  George  Steiger,  chief  chemist,  supervised  the 
work  in  chemistry  and  acted  in  charge  of  the  division,  and  C.  E. 
Van  Orstrand  directed  the  work  in  physics. 

The  available  funds  were  $3,000  for  one  chemist  and  a  lump-sum 
appropriation*  of  $40,000  for  laboratory  expenses  and  salaries  of 
chemists,  physicists,  and  helpers.  Of  the  lump  sum,  $6,860  was 
allotted  for  field  expenses  in  the  search  for  potash.  The  personnel 
of  the  division  consisted  of  7  chemists,  2  physicists,  2  laboratory  aids, 
1  clerk,  1  laboratory  assistant,  and  1  laborer.  The  privile^res  of  the 
lalK)ratory  were  temporarily  extended  to  Miss  Taisia  Stadnichenko, 
who  has  been  engaged  in  some  studies  of  oil  shale  with  David  White. 

WOBK  IV  CHEMISTBY. 

During  the  year  1,720  quantitative  analyses  were  made,  mainly 
for  use  m  geologic  investigations,  and  in  addition  2,206  specimens 
were  qualitatively  tested,  most  of  them  for  persons  not  officially 
connected  with  tlie  SuiTey.  A  large  number  of  minerals  were  also 
identified. 

Laboratory  experiments  cm  the  effect  of  nitric  acid  on  certain 
granites  were  concluded  bv  George  Steiger,  and  the  data  were  pre- 
pared for  publication.  A  long  series  of  analyses  of  waters  of  Chesa- 
peake Bay  was  made  by  E.  P.  Henderson,  and  the  results  are  being 
prepared  for  publication  by  R.  C.  Wells.  Another  long  series  of 
analyses  of  ocean-])ottoni  samples  was  made  by  J.  G.  Fairchild,  and 
the  results  will  be  used  in  a  geologic  investigation  by  T.  W.  Vaughan. 
Each  of  these  series  of  analyses  is  the  most  complete  ever  made  in 
its  particular  class. 


QBOLOGIC  BRANCH.  37 


The  carbon  dioxide  content  of  sea  water  at  Tortugas.  Fla.;  the 

alkalinity  of  Searles  Lake  brine;  the  water  of  Borax  Lake;  and 

exi^eriments  on  the  accurate  determination  of  silica  were  some  of  the 

studies  occupying  the  time  of  Mr.  Wells,  who  prepared  papers  on 

eacli  except  the  first.    Mr.  Wells  also  wrote  the  chapter  on  sodium 

lompounas,  1920,  for  Mineral  Resources  and  prepared  a  report  on 

physical  and  chemical  investigations  of  sediments  for  the  division 

of  geology  of  the  National  Research  Council.    Toward  the  end  of 

the  year  he  started  an  elaborate  study  of  the  formation  of  the  Lake 

Superior  copper  ores. 

Two  new  minerals  were  analyzed  and  their  physical  properties 
determined,  the  names  gillespite  and  sincosite  were  given  to  them, 
and  articles  describing  them  by  W.  T.  Schaller  were  published  in 
the  Journal  of  the  Washington  Academy  of  Sciences. 

Uranium  and  vanadium  minerals  were  studied  in  detail,  and  ana- 
lytical methods  for  the  determination  of  vanadium  and  selenium 
were  tested  by  Mr.  Schaller,  who  also  studied  the  rare  minerals 
mordenite,  vegasite,  autunite,  carnotite,  melanovanadite,  hydrobora- 
cite,  ludlamite,  serendibite,  and  tschermigite,  checking  their  predeter- 
mined optical  properties  and,  for  some  of  them,  determining  prop- 
erties which  had  not  heretofore  been  described. 

An  interesting  study  of  organic  compounds  as  they  exist  in  oil 
shale  before  being  changed  by  heat  was  conducted  in  collaboration 
with  Mr.  White  and  Miss  Stadnichenko  by  E.  T.  Erickson,  who  pre- 
pared an  article  on  the  detection  of  small  quantities  of  petroleum 
that  was  published  in  the  Engineering  and  Mining  Journal.  The 
first  reported  occurrence  of  tschermigite  in  this  country  was  de- 
scribed by  Mr.  Erickson.  Associated  with  the  tschermigite  was  a 
small  quantity  of  a  new  variety  of  jarosite  containing  ammonia. 

An  article  containing  some  original  ideas  on  the  evolution  of 
matter,  by  F.  W.  Clarke,  was  published  in  the  Journal  of  the 
Washington  Academy  of  sciences.  Mr.  Clarke  completed  a  manu- 
script on  the  composition  of  river  and  lake  waters  of  the  United 
States  and  partly  prepared  a  more  complete  paper  on  the  evolution 
of  matter. 

An  elaborate  report  on  the  composition  of  the  earth's  crust,  b^ 
Mr.  Clarke  and  Henry  S.  Washington,  of  the  Carnegie  Geophysi- 
cal Laboratory,  was  transmitted  for  [)ublicati()n  as  a  professional 
paper. 

The  search  for  potash  in  jiatural  salts  continued  to  yield  promis- 
ing results.  The  neld  work  is  described  in  tlie  re])ort  of  the  division 
of  geology.  Several  hundred  samples  of  salts  were  collected  by 
the  Survey's  field  representatives  in  western  Texas  and  were  assayed 
by  E.  K.  Bailey.  Potash  was  found  in  varying  quantities  in  samples 
from  15  different  wells  distributed  over  an  area  of  several  hundred 
square  miles.  Some  of  the  samples  contained  more  than  11  per  cent 
or  potash,  and  in  a  number  of  these  wells  one  or  more  zones  of  salts 
containing  workable  percentages  of  potasli  were  encountered.  Tl\e 
TV'ells  were  being  drilled  for  oil,  not  for  potash,  and  the  samples 
were  not  taken  in  a  way  to  show  the  thickness  of  the  layers  of 
potash-rich  salt.  A  number  of  core-drilled  wells  are  in  prospect 
within  this  area,  and  more  definite  information  is  expecte<l  in  the 
near  future.     A  new  field  test  for  polyhalite,  the  principal  potash 
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mineral  occurring  in  the  salts  so  far  obtained,  was  devised  by  Mr. 
Steiger  and  published,  together  with  other  te^s  and  a  method  for 
assay,  in  a  special  press  notice.  An  article  on  the  potash  salts  of 
western  Texas,  by  Mr.  Steiger,  was  published  in  Chemical  and  Metal- 
lurgical Engineering. 

WOUC  XV  PHT1Z08. 

Work  in  the  physical  laboratory  included  theoretical  and  experi- 
mental  investigations  in  both  field  and  laboratory  by  C.  E.  Van 
Orstrand  on  the  general  subject  of  deep  earth  temperatures.  Obser- 
vations of  temperatures  in  deep  wells  were  made  in  North  Dakota, 
Oregon,  Washington,  California,  Colorado,  and  Illinois.  Mr.  Vaa 
Orstrand  also  continued  the  reduction  of  the  temperature  data  for  the 
entire  globe,  which  is  nearly  completed,  and  the  development  of  appa- 
ratus for  making  temperature  tests  in  deep  wells  by  means  of  mercury 
thermometers,  which  has  been  carried  to  such  a  point  that  a  geo- 
thermal  survey  can  be  conducted  with  reasonable  efficiency  and  a 
high  degree  of  accuracy.  Some  temperature  curves  for  a  cooling 
spnere  were  evaluated  for  incorporation  in  the  volume  on  the 
probability  integral.  A  short  paper  by  Mr.  Van  Orstrand  and  M.  A. 
Shoultes  on  the  values  of  the  sine  and  cosine  to  33  places  of  decimals 
for  various  values  of  the  argument  expressed  in  seconds  is  ready  for 
publication. 

The  pore  space  in  142  samples  of  oil  sand  and  the  diameter 
of  grains  of  10  samples  were  determined  by  A.  F.  Melcher  and  J.  G. 
Douglas.  Apparatus  for  determinations  of  permeability  and  ab- 
sorption in  oil  and  gas  sands  has  been  completed,  and  some  prelimi- 
nary tests  have  been  made.  Attention  was  given  to  a  microscopic 
examination  of  oil  sands  for  the  purpose  of  obtaining  information 
in  regard  to  shape  of  pores,  location  of  cement,  and  other  signifi- 
cant features.  A  field  study  of  the  oil  sand  in  the  Burbank  field, 
Osage* County,  Okla.,  was  made  by  Mr.  Melcher,  who  also  wrote  for 
the  Bulletin  of  the  American  Association  of  Petroleum  Geologists 
a  note  on  the  permeability  and  absorption  of  sands  for  oil,  water, 
and  gas  with  reference  to  their  normal  and  possible  yield. 

Mr.  Shoultes  assisted  in  all  the  experimental  work  of  the  laboratory 
and  in  addition  made  tests  on  the  diffusion  of  solids,  interpolated 
values  of  exponential  and  trigonometric  functions,  and  reduced 
observations  of  deep  earth  temperatures. 

ALASKAN  MINERAL  BESOUBCES  BRANCH. 

The  personnel  of  the  Alaskan  force  included,  on  June  30,  1921,  1 
geologist  in  charge,  4  geologists,  2  topographic  engineers,  1  drafts- 
man, and  3  clerks  on  annual  salaries,  2  geologists  on  monthly  salaries, 
and  1  geologist  and  1  topographic  engineer  on  per  diem  salaries ;  and 
on  June  30,  1922,  1  geologist  in  charge,  4  geologists,  2  topogiraphic 
engineers,  1  draftsman,  and  3  clerks  on  annual  salaries,  1  geologist  on 
monthly  salary,  and  3  geologists  on  per  diem  salaries. 

The  funds  available,  including  an  appropriation  of  $75,000,  an  un- 
expended balance  of  ^13,800,  and  an  allotment  of  $12,000  from  the 
appropriation  for  classification  of  public  lands,  were  expended  as 
follows : 
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^ximate  dUtrihuHon  of  fundt  for  imve9Hifaiion$  in  AUuka,  field  9ea9on  1921. 


itntbn,  Alaska  bnndi 

inveitifatioQ,  mineral  reioiirc«s. 

ftarnAiaslca 

I0t 

ftiUroad 


Baain 

upOatton 

nofmliienlstati^ioB 

neons  expenses,  inelodlnR  derical  salaries,  ete. 

'Dtreetor 

lotted  to  field  work,  1922 


1920-21 


11,900 
9,000 


8,930 
8,340 


2,090 


25,800 


1921-22 


35,700 
A,S» 
7,700 

11,170 
2,850 
9,210 
7,300 
4,080 
1,800 
8,600 
8,500 
5,430 


75,000 


Timate  aUoimenU  of  Alaskan  funds  to  different  kinds  of  surveys  and 

investigations,  field  season  1921. 


itration,  Alaska  branch 

{sologic  and  mineral  raomoes  investigation. . 

lissance  geologic  sonreys , 

.  geologic  smreys , 

issanoe  topographic  surveys , 

topographic  surveys 

•n  of  mineral  statistics 

leous  expenses,  including  clerical  salaries,  etc. 

Director 

lotted  to  field  work,  1922 >. 


1920-21 


8500 

8,820 
4,200 
4,850 
4,800 


2,630 


25,800 


1921-22 


$5,700 
11,900 
13,960 
7,200 
4,100 
5,100 
4,660 
1,800 
6,660 
8,500 
5,430 


75,000 


4mts  of  Alaskan  funds  for  salaries  and  field  expenses^  field  season  1921. 


!  salaries 

penses , 

leous  expenses,  induding  clerical  salaries,  etc. 

Director 

lotted  to  Add  work,  1922 


1920-21 


8600 

22,670 
2,630 


25,800 


1921-22 


t30»400 

2L340 

9,240 

8,500 

5,430 


75,000 


following  table  shows  the  progress  of  investigations  in  Alaska 
le  annual  grants  of  funds  since  systematic  surveys  were  be- 
n  1898.  A  varying  amount  is  spent  each  year  on  special  in- 
Gitions  that  yield  results  which  can  not  be  expressed  in  terms 
a.  Since  1918  the  reduction  of  the  annual  appropriation  and 
icreased  cost  of  all  field  work  has  not  permitted  extensive 
ic  and  topographic  surveys. 
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By  order  of  the  Director,  dated  April  1,  1922,  the  division  of 
Alaskan  mineral  reKources  was  made  the  Alaskan  mineral  resources 
branch, 

Alfred  H.  Brooks,  chief  Alaskan  geologist,  was  eiigaped  in  office 
work  until  Aupist  3  and  was  absent  in  Alaska  until  October  10.  K* 
visited  Anchorage,  Juneau,  and  the  Kantishna  and  Willow  Cree» 
districts.  His  office  time  was  divided  between  geologic  studies,  th* 
annual  progress  report  and  press  bulletin,  field  plans,  the  prepar*- 
tion  and  delivery  of  lectures,  proof  reading,  statistics,  critical  read- 
ing and  revision  of  ma  miser  ipts,  attending  scientific  meetings,  tt** 
preparation  of  an  article  on  the  scientist  in  the  Federal  servi*^*' 
and  administrative  and  routine  matters. 

R.  H.  Sargent  made  a  trip  to  southeastern  Alaska  in  Septemb^j! 
1921,  to  investigate  areas  and  methods  of  topographic  surveys.  '^ 
the  office  he  was  occupied  chiefly  in  the  administration  of  Alasfc* 
topographic  surveys  and  map  compilation. 

A.  F.  Buddington  was  engaged  in  geologic  mapping  and  invest^ 
•ration  of  mineral  resources  of  the  Wrangell  district. 
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H.  M.  Eakin,  geologist,  was  employed  under  contract  to  complete 
e  report  on  the  geology  and  mineral  resources  of  Juneau  and 
cinity. 

A  detailed  geologic  and  topographic  survey  of  the  Xniskixi  oil  Held, 
1  Cook  Inlet,  was  made  under  the  direction  of  F.  H.  Moffit.  A.  A, 
aker  assisted  in  the  geologic  work,  and  the  topographic  surveys 
ere  made  by  C.  P.  McI5[inley,  assisted  by  Gerald  Fitz  Gerald. 
Richard  K.  Lynt  was  detailed  to  make  reconnaissance  topographic 
irveys  in  the  Cold  Bay  district.  About  half  of  his  office  tune  has 
sen  devoted  to  map  compilation. 

S.  R.  Capps,  assisted  by  W.  R,  Smith,  was  employed  in  geologic 
iconnaissance  surveys  in  the  Cold  Bay  district,  5lr.  Capps  ako 
mtinued  the  preparation  of  a  report  on  the  geology  and  mineral 
sources  of  the  region  tributary  to  the  Alaska  Railroad.  On  April 
),  1922,  he  was  furloughed  for  one  year  to  engage  in  foreign  com- 
ercial  oil  work. 

The  geologic  mapping  and  study  of  the  mineral  resources  of  the 
airbanks  quadrangle  was  continued  by  J.  B.  Mertie,  jr.  His  office 
ork  also  included  the  completion  of  the  long-delayed  report  on  the 
uby-Kuskokwim  region. 

George  C.  Martin  was  engaged  in  studying  the  geology  and  min- 
al  resources  of  the  lower  Yukon  and  Koyukuk  region.  Most  of 
s  office  time  has  been  devoted  to  geologic  studies  of  the  Alaska 
esozoic  formations. 

C.  Arthur  Hollick  was  employed  four  and  one-half  months  in  con- 
ming  his  studies  on  the  Alaska  Tertiarv  fossil  plants. 
James  McCormick  was  employed  for  about  five  months  in  the  revi- 
>n  of  the  "  Geographic  dictionary  of  Alaska."  John  H.  Renshawe 
voted  about  one  month  to  the  completion  of  the  relief  map  of 
aska.  John  B.  Torbert  has  been  engaged  in  Alaska  cartographic 
>rk  throughout  the  year. 

Lack  of  funds  prevented  the  continuation  of  stream  gaging  in 
itheastern  Alaska. 

Miss  Lucy  M.  Graves,  chief  clerk,  has  continued  to  carry  much  of 
?  burden  of  the  administration  of  the  Alaska  branch  and  has  acted 
chief  during  the  absence  of  the  chief  Alaskan  geologist  and  of  the 
lior  geologist,  G.  C.  Martin.  The  details  of  collecting  the  sta- 
tics of  the  mineral  production  of  Alaska  have  been  in  the  liands 
T.  R.  Burch. 

The  field  parties  for  the  season  of  1922  are  distributed  as  follows : 
A.  H.  Brooks  is  making  general  investigations  in  the  coastal 
;ions  of  Alaska,  including  some  of  the  Aleutian  Islands. 
A..  F.  Buddington  is  continuing  a  geologic  reconnaissance  survey 
(i  study  of  the  mineral  resources  of  the  Wrangell  district. 
J.  B.  llertie,  jr.,  is  extending  the  geologic  reconnaissance  surveys 
d  investigations  of  the  mineral  resources  of  a  portion  of  the  Yu- 
n-Tanana  region. 

F.  H.  Moffit  is  continuing  geologic  surveys  and  a  study  of  the 
neral  resources  of  the  Chitina  region. 

R.  II.  Sargent,  assisted  by  R.  K.  Lynt,  is  continuing  topographic 
•onnaissance  surveys  in  the  Cold  Bay  oil  field.     A.  A.  Baker  and 
.  R.  Smith  are  attached  to  this  party  as  geologists. 
P.  S.  Smith  is  investigating  the  geology  and  mineral   resources 
a  part  of  the  region  tributary  to  the  Alaska  Railroad. 
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TOPOOSAPHIC  B&ANCH. 

ORGANIZATION. 

The  organization  of  the  topographic  branch  during  the  year  was 
as  follows: 

Chief  topographic  engineer,  G.  H.  Birdseye. 

Atlantic  division,  topographic  engineer  in  charge,  Frank  Sutton. 

Central  division,  topographic  engineer  in  charge,  W.  H.  Herron. 

Rocky  Mountain  division,^  topographic  engineer  in  charge,  T.  G.  Gerdine. 

Pacific  division,'  topographic  engineer  in  charge,  G.  B.  Davis. 

Division  of  West  Indian  surveys,  topographic  engineer  in  charge,  Glenn  S. 
Smith.  (In  the  absence  of  Mr.  Birdseye,  Mr.  Smith  acted  as  chief  topographic 
engineer.) 

Computing  section,  topographic  engineer  in  charge,  E.  M.  I>ougla8. 

Section  of  inspection  and  editing,  topographic  engineer  in  charge,  W.  M. 
Beaman. 

Section  of  cartography,  draftsman  in  charge,  A.  F.  Hassan. 

Map  information  office,  topographic  engineer  in  charge,  J.  H.  Wheat. 

Section  of  relief  maps,  geographer  in  charge,  J.  H.  Benshawe. 

Section  of  photographic  mapping,  topographic  engineer  in  charge,  T.  P. 
Pendleton.' 

PERSONNEL. 


During  the  fiscal  year  one  assistant  topographic  engineer,  i 
held  a  commission  in  the  Engineer  Officers'  Reserve  Corps, 


who  had 
was  re- 
instated.   The  technical  force  was  increased  by  the  appointment  of 
8  junior  topographers  and  the  reinstatement  and  transier  of  2  topo- 
graphic engineers.    The  force  was  reduced  by  1  death,  1  retirement, 
11  resignations,  and  9  transfers.    With  these  changes  the  corps  now  in- 
cludes 1  chief  topographic  engineer,  4  topographic  engineers   in  charge 
of  divisions,  4  geographers,  75  topographic  engineers,  2  topographers, 
29  assistant  topographic  engineers,  35  junior  topographers,  1  map 
editor.  2  map  revisers,  and  8  draftsmen,  a  total  of  161.    During  the 
year  10  topographic  engineers,  8  assistant  topographic  engineers,  and 
34  junior  topographers  were  on  furlough.    One  topographic  engineer 
in  charge  of  a  division  and  4  members  of  the  permanent  force  were 
on  furlough  during  the  year  for  work  in  Porto  Kico.    In  addition,  30 
technical  field  assistants  were  emplojred  during  the  whole  or  a  part 
of  the  year.    The  clerical  force  comprises  10  clerks  of  various  grades. 

i 

PUBLICATIONS. 

The  published  work  of  the  topographic  branch  for  the  fiscal  yea-^ 
consists  of  70  new  standard  topographic  maps  and  6  new  State  map^  i 
4  new  State  maps  are  in  press.  Advance  photolithographic  editioi^-^ 
were  printed  for  66  new  topographic  maps  now  in  process  of  ei^-' 
graving  and  final  publication;  and  32  photolithographs  were  printed 
of  new  topographic  maps,  for  which  publication  has  not  yet  bee:^^ 
otherwise  provided.  A  map  of  Camp  A,  A.  Humphreys  and  vicim  ^ 
ity,  Virginia,  was  printed  for  the  War  Department. 

^On  the  death  of  G.  R.  Davis  T.  G.  Gerdine  was  appointed  topographic  engineer  10 
charge  of  the  Paciflc  division  and  Glenn  S.  Smith  was  appointed  topographic  engtoeer  in 
charge  of  the  Rocky  Mountain  division.  At  this  time  the  State  of  Washington  waa  adde^ 
to  the  Paciflc  division  and  the  State  of  Mississippi  to  the  Rocky  Mountain  division. 

*T.  P.  Pendleton  was  on  leave  without  pay  from  Apr.  16  to  the  end  of  the  fiscal 'year, 
and  during  that  time  J.  H.  Wheat  was  in  charge  of  the  section. 
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Seven  additional  advance  chapters  of  Bulletin  709,  giving  the  re- 
sults of  triangulation  and  primary  traverse  for  1916-1918,  prepared 
for  publication  in  1920  are  still  in  press.  Sufficient  manuscript  is 
now  on  hand,  awaiting  runds  for  publication,  for  30  or  more  bulletins 
on  spirit  leveling,  primary  traverse,  and  triangulation,  covering  work 
for  several  years,  in  more  than  35  States. 

New  features  introduced  during  the  year  were  (1)  the  classifica- 
tion of  roads  as  to  through  and  secondary  routes  and  the  representa- 
tion of  this  classification  on  the  topographic  maps  by  a  red  over- 
print, (2)  the  preparation  of  plan  and  profile  drawings  of  the  special 
river  surveys  for  repro<luction  and  sale  as  three-color  photolitho- 
graphs. 

APPROPRIATIONS. 

The  Federal  appropriations  for  topographic  surveys  for  the  fiscal 
vear  1922  were  as  follows: 

Topographic   surveys $330,000.00 

Salaries,  scientific  assistants 9.200.00 

Special  funds  for  military  mapping  (contributed  by 
War  Department) 14,321.72 

353.  521.  72 

Praotically  all  of  these  appropriations  were  expended  during  the 
fiscal  year. 

COOPERATION. 

Cooperation  has  been  maintained  in  20  States  and  1  Territory, 
which  contributed  the  following  amounts: 


California $13, 001.  85 

Hawaii 24, 259. 11 

Idaho 2,  712.  25 

lUinois 39,  756.  a3 

Iowa 1, 239. 20 

Kentucky 9, 726.  81 

Maine 5, 676.  45 

Mississippi 4,377.98 

Missouri 15.  55(5.  .39 

Xew  York 15.  00().  00 

Orepon 5,  553.  81 

Pennsylvania 18, 784.  40 


South  Dakota. 

Tennessee 

Texas 

Utah 

Vermont 

Virfnnia 

Washington.  _- 
West  Virginia 
Wisconsin 


-  n.  960. 79 

6. 049.  51 

9,  459.  46 

118.  22 

2.  990.  47 

7.  071.  01 

8.  421.  67 
19.860.21 
11.840.22 

223,  416.  44 


In  addition,  repay  work  was  executed  as  follows:  For  the  land- 
classification  board,  work  on  base  maps  needed  in  the  classification 
of  lands  and  power  sites,  entailing  the  expenditure  of  $27,080.76, 
and  in  this  connection  the  Southern  California  Edison  Co.  cooper- 
Jited  with  the  Geological  Survey  on  surveys  of  Colorado  River  in 
tJtah  and  Arizona,  expending  $36,479.39   for  work  supervised  by 
the  Geological  Survey;  work  for  the  Reclamation  Service  cost  $15,- 
804.45,  the  larger  part  of  which  was  made  available  to  the  Reclama- 
tion Service  by  the  Klamath-Shasta  Valley  Irrigation  District,  and 
in  this  connection  the  State  of  California  expended  $6,324.59;  work 
for  the  National  Park  Service  cost  $4,269.47;  base-map  work  for 
the  Bureau  of  Education,  $124.85;  base-map  work  for  the  Bureau 
of  Public  Roads,  $9,817.66;  base-map  work  for  the  Forest  Service, 
$976.57 ;  field  surveys  for  the  Navy  Department,  $328.39 ;  base-map 
work  for  the  State  Department,  $1,423.67;  and  work  for  the  War 
Department  on  the  special  military  map  of  Camp  A.  A.  Humphreys, 
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Va.,  sj^7l6.7l.     The  total  amount  available  from  these  sources  was 
$103^346.51. 

The  total  amount  expended  from  all  sources  for  the  work  of  the 
topographic  branch  was  $680,284.67. 

SUMMARY   OF   RESULTS. 

The  condition  of  topographic  surveys  to  June  30,  1J>22,  distin- 
guished as  to  scale  and  date,  is  shown  on  Plate  I. 

As  shown  in  the  following  table,  the  new  area  mapped  was  11,402 
square  miles,  making  the  total  area  surveyed  to  date  in  continental 
United  States,  exclusive  of  Alaska,  1^218,912  square  miles,  or  40.2 
per  cent  of  the  entire  country'.  In  addition,  1,487  square  miles  of  re- 
survey  was  completed,  making  the  total  area  of  surveys  during  the 
year  12,889  square  miles.  River  surveys  amounting  to  455  linear 
miles  were  also  made. 

In  connection  with  these  surveys,  3,035  linear  miles  of  primary 
levels  were  run,  making  290,781  miles  of  primary  and  precise  levek 
run  since  the  authorization  of  this  work  by  Congress  in  1896.  In 
the  course  of  this  work  811  permanent  bench  marks  were  established. 

Triangulation  stations  to  the  number  of  73  were  occupied  and  64 
were  permanently  marked. 

Primary  traverse  lines  aggregating  2,225  miles  wei^  run,  in  con- 
nection with  which  483  permanent  marks  were  set. 

In  addition,  655  square  miles  of  topographic  mapping  was  com- 
pleted in  Hawaii,  201  miles  of  primary  levels  were  run,  63  perma- 
nent bench  marks  established,  and  16  triangulation  stations  were 
occupied  and  12  marked. 

Prettent  condition  of  topographic  tturvcyn  of  the  Lniteit  Statett  and  new  aren 

nnrveyed  July  i,  192t.  to  June  SO,  J922.'' 


stale. 


Alabama 

Arizona 

Arkfoisas 

California 

Col<M'ado 

CoDnecticiit 
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District  of  Columbia. 

Florida , 

Georgia 

Idaho 
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Indiana 

Iowa 
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July  1, 
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S43 
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82 
1,9»K 


116 


419 


365 


Total 

area 

mapped  to 

June  30, 
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Sq.  niilei. 
19,192 
.S5.429 
21,494 
120. 0R2 
51.134 

4.96.5 

2.370 
70 

4,716 
24,K35 
28.572 
20,414  I 

3,609  { 
12,3fl6  ! 
64,159 
19. 197  I 

10.844  ' 

12.327  I 

.Sa60  i 


Perc«otaf[e 
of  total  ant 

ofSUte 
mapped  to 

June  30, 
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37.0 
48.7 
4a3 
76.1 
49.3 

loao 
loao 

100.0 

8.0 

41.9 

318 

36.0 

lao 

22.0 
78.0 
17.2 
17.2 
318 
100.0 

loao 


a  This  table  difTers  from  those  in  previous  annual  reports  in  that  it  has  been  revised  to  eUminate 
in  Montana,  Utah.  Arizona,  fiev:  ,\rexico,  Nevada,  and  California  covered  by  reconnaissance  surreys  made 
by  the  Powell.  Wheeler,  Hayden,  King,  and  Northern  Transcontinental  surreys.  Of  the  mrms  iiichi<)ed 
in  the  table  fully  50  per  cent  were  covered  by  map«!  tliat  are  now  in  need  of  thorough  revidon. 
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Present  ooHditkm  of  tapoffraphic  turveys,  etc, — Ooutioued. 
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GENERAL    OFFICE    WORK. 


Computations  for  vertical  and  horizontal  control  were  made,  and 
the  results  were  copied  and  cataloged  by  the  computing  section.  The 
section  of  relief  maps  prepared  shaded  relief  maps  of  Alaska,  Cal- 
ifornia, Kentucky,  and  southwestern  Arizona,  as  well  as  relief  maps 
of  the  following  quadrangles:  Seven  Devils,  Idaho*  Howard,  Lock- 
haven,  and  Williamsport,  Pa. ; 'Monument  Springs,  Tex.;  and  Wash- 
ington, D.  C,  and  vicinity.  In  addition,  relief  maps  were  i)repared 
of  the  area  adjacent  to  the  Denver  &  Rio  Grande  Western  Railroad 
for  illustrations  to  accompany  the  Guidebook  of  the  Western  United 
States,  Part  E.  The  section  of  photographic  mapping  was  engaged 
in  miscellaneous  work  in  connection  with  the  utilization  of  Air 
Service  photographs  in  topographic  mapping.  The  map  informa- 
tion office  was  engaged  in  indexing  and  cataloging  the  map  data 
available  in  the  several  Federal  departments  and  in  furnishing  mis- 
cellaneous map  information  to  the  public. 

SECTION  OF  INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS. 

The  section  of  inspection  and  editing  of  topographic  maps  con- 
tinued to  supervise  the  office  preparation  of  all  field  topographic 
maps  and  to  inspect  and  edit  them  before  reproduction;  it  also 
edited  a  large  number  of  maps  submitted  by  other  Survey  branches 
and  Government  bureaus. 

The  number  of  Survey  topographic  maps  in  progress  in  the  topo- 
graphic branch  (exclusive  of  those  being  engraved  and  printed) 
ranged  from  103  in  August  to  161  in  April;  the  monthly  average 
was  138.  An  average  of  15  employees  were  engaged  in  this  section 
for  the  year. 
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James  McCormick  employed  one-third  of  his  time  as  the  Survey 
representative  on  the  United  States  Geographic  Board  and  on  sim- 
ilar special  investigations  and  nearly  one-half  of  the  year  on  a  re- 
vision of  the  Geographic  Dictionary  of  Alaska. 

The  work  of  the  section  is  descrilied  further  under  "  Publication 
branch"  (p.  74). 

SECTION  OF  CARTOGRAPHY. 

V  The  compilation  of  the  base  of  the  United  States  portion  of  the 
}  international  map  of  the  world  was  continued  during  the  year,  with 
the  cooperation  of  the  Bureau  of  Public  Roads.  The  Maine,  Kansas, 
and  Colorado  portions  of  this  map,  in  course  of  compilation  the  pre- 
vious year,  were  completed,  and  the  Texas  portion  of  this  map, 
also  partly  compiled  the  previous  year,  was  98  per  cent  completed. 
Preliminary  maps  based  on  the  S5tate  maps  of  the  General  Land 
OflBce  were  also  compiled  for  Louisiana,  Qklahoma,  LTtah,  Nevada, 
'and  New  Mexico.  The  map  of  North  Carolina  was  partly  revised, 
and  the  eastern  two-thirds  of  the  map  of  Montana  was  completely 
revised.    Maps  of  this  seri'es  have  been  prepared  for  46  States. 

Other  map  projects  included  the  preparation  of  a  map  of  China 
and  adjacent  regions  for  the  Department  of  State  in  connection  with 
the  Conference  on  Limitation  of  Armament;  a  map  of  Benton 
County,  Tenn,,  in  cooperation  with  that  State ;  compilation  of  road 
data  in  cooperation  with  the  State  of  Illinois;  road  maps  of  New 
a:  York,  Indiana,  and  Missouri  for  the  Bureau  of  Public  Koads;  and 
11|  several  maps  for  the  Brazilian  exhibit  of  the  Federal  Board  for 
Vocational  Education. 
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FIELD  WORX. 


Summary, — ^Ehiring  the  season  topographic  mapping  was  carried  on  in  Maine, 
Mississippi,  New  Yorlc,  Pennsylvania,  Tennessee,  Vermont,  Virginia,  and  West 
Virginia.  This  work  comprised  the  completion  of  the  survey  of  17  quad- 
nmgles  and  1  special  area  and  the  resurvey  of  5  quadrangles,  in  addition  to 
which  12  quadrangles  were  partly  surveyed  and  8  were  partly  resurveyed.  Tri- 
angnlatioD  and  primary  traverse  were  carried  on  by  nine  parties  in  New 
York,  Pennsylvania,  Tennessee,  Virginia,  and  West  Virginia. 
1*4  Maine, — In  cooperation  with  the  Maine  State  Water  Power  Commission 
the  survey  of  the  Brassua  Lake  and  Farmington  quadrangles  was  completed 
and  that  of  the  Long  Pond  quadrangle  was  begun,  the  total  area  mapped 
being  365  square  miles,  for  publication  on  the  sale  of  1:62,500,  with  a  con- 
tour interval  of  20  feet  For  the  control  of  the  Long  Pond  quadrangle  8 
miles  of  primary  levels  were  run  and  2  permanent  bench  marks  established. 

MUsisHppi, — In  cooperation  with  the  Mississippi  Geological  Survey  the 
flupvey  of  the  Meridian,  Morton,  and  Tupelo  quadrangles  was  completed,  and 
that  of  the  Pelahatchee  quadrangle  was  begun,  the  total  area  mapped  being 
622  square  miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a  contour 
interval  of  20  feet  For  the  control  of  the  Morton  and  Pelahatchee  quad- 
rangles 18  miles  of  primary  levels  were  run. 

New  York. — In  cooperation  with  the  State  engineer  of  New  York,  the  sur- 
vey of  the  Cattaraugu.s,  Livingston  Manor,  Santa  Clara,  and  Stark  quadrangles 
was  completed,  and  that  of  the  Red  House  quadrangle  was  begun,  the  total 
area  mapped  being  733  square  miles,  for  publication  oi>  the  scale  of  1 :  62,500, 
with  a  contour  interval  of  20  feet.  For  the  control  of  the  Ctittaraugus,  Red 
Hoase,  and  Santa  Clara  quadrangles  85  miles  of  primary  levels  were  run  and  25 
permanent  bench  marks  were  established.  For  the  control  of  the  Cattaraugus 
and  Red  House  quadrangles  113  miles  of  primary  traverse  were  run  and  10 
permanent  marks  set. 
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At  the  request  of  the  Bureau  of  Yards  and  Docks,  Navy  Depai^tmeot,  a 
proposed  hospital  site  for  the  Veteraus'  Bureau,  near  Liberty,  N.  Y.,  was  sur- 
veyed. The  cost  of  the  work,  amounting  to  $328.39,  was  paid  by  the  Navy 
DepartmcDt. 

Pennsylvania. — In  cooperation  with  the  Pennsylvania  State  Bureau  of  Topo- 
graphic and  Geological  Survey,  the  survey  of  the  Howard,  Lock  Haven,  Pocono, 
Shippensbiirgr.  Tyrone,  and  Williamsport  quadrangles  was  completed  and  that 
of  the  Main  Jj  Chunk,  Mount  Union,  and  Milton  quadrangles  was  begun,  the 
total  area  mapped  being  1,031  square  miles,  for  publication  on  the  scale  of 
1 :  62,500,  with  a  contour  interval  of  20  feet.  For  control  for  new  work  332  miles 
of  primary  levels  were  run,  81  permanent  bench  marks  established,  155  miles 
of  primary  traverse  were  run,  and  1  permanent  mark  set. 

Tennessee. — In  cooperation  with  the  Tennessee  State  geologist,  the  survey  of 
the  Lillydale  and  Keelfoot  Lake  quadrangles  was  begun,  the  total  area  mapped 
being  137  square  miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a  contour 
interval  of  20  feet.  For  control  for  new  work  93  miles  of  primary  levels  were 
run,  33  permanent  bench  marks  established,  166  miles  of  primary  traverse  run, 
and  20  permanent  marks  set. 

Vermont, — In  cooperation  with  the  Vermont  State  geologist,  tlie  survey  of  the 
Bolton  quadrangle  was  completed  and  that  of  the  Franklin  Pond,  Montgomery, 
and  Northfield  quadrangles  was  begun,  the  total  area  mapped  being  361  squar^ 
miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a  contour  interval  of  20 
feet.  For  the  control  of  the  Franklin  Pond  and  Montgomery  quadrangles,  84 
miles  of  primary  levels  were  run  and  19  permanent  bench  marks  established. 

Virginia. — In  cooperation  with  the  State  geologist  of  Virginia,  the  survey  of 
the  Chatham  quadrangle  was  completed,  and  that  of  the  Callands  quadrangle 
was  begun,  the  total  area  mapped  being  214  square  miles,  for  publication  on  the 
scale  of  1 :  62,500,  with  a  contour  interval  of  20  feet.  For  the  control  of  the 
Callands  quadrangle  and  for  new  work  34  miles  of  primary  levels  were  run, 
9  permanent  bench  marks  establisliod,  140  miles  of  primary  traverse  run,  and 
42  permanent  marks  set. 

West  Virffinia, — In  cooperation  with  the  State  geologist  of  West  Virginia, 
the  resurvey  of  the  Circleville,  Hanging  Rock,  Richwood,  and  White  Sulphur 
Springs  quadrangles  was  completed  and  that  of  the  Horton  quadrangle  was 
begun,  the  total  area  mapped  being  658  square  miles,  for  publication  on  the 
scale  of  1 :  ^,500,  with  a  contour  interval  of  50  feet.  For  control  for  new  work, 
361  miles  of  primary  levels  were  run  and  105  permanent  bench  marks  were 
established.  For  the  control  of  the  Circleville  and  Durbin  quadrangles  r>  tri- 
angulation  stations  were  occupied,  4  of  which  were  marked.  E.  I.  Ireland, 
topographic  engineer,  was  in  immediate  charge  of  the  field  work.  . 

West  Virginia-Virginia. — In  cooperation  with  the  State  geologist  of  West 
Virginia,  the  resurvey  of  the  Wardensville  quadrangle  and  the  West  Virginia 
I>ortlon  of  the  Capon  Bridge,  Fort  Seybert,  Eklinburg,  McDowell,  Middletown, 
and  Orkney  Springs  quadrangles  was  completed,  and  tliat  of  the  Winterbum 
quadrangle  was  bojrun,  the  total  area  mapped  being  829  square  miles,  for  pub- 
lication on  the  scale  of  1:  62,500,  with  a  contour  Inten^al  of  50  feet.  The  area 
mapped  was  all  in  West  Virginia.  For  control  for  new  work  137  miles  of 
primary  levels  were  run,  38  permanent  bench  marks  established,  and  11 
triangulation  stations  occupied,  6  of  which  were  marked. 

OFFICE  WOBK. 

The  drafting  of  23  sheets  was  completed  and  that  of  10  sheets  begun.  Pri- 
mary-level circuits  were  adjusted  for  56  quadrangles.  Geographic  positions 
were  computed  for  44  quadrangles. 

CENTRAL  DIVISION. 
FIELD  WORK. 

Summary. — During  the  season  topographic  mapping  was  carried  on  in 
Illinois.  Iowa,  Kentucky,  Missouri,  and  Wisconsin.  This  work  comprised  the 
completion  of  the  survey  of  10  quadrangles  and  9  special  areas,  in  addition  to 
which  11  quadrangles  and  3  special  areas  were  partly  surveyed.  Primary 
traverse  was  carried  on  by  six  parties  in  Illinois.  Kentucky,  Missouri,  and 
Wisconsin. 
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lUUwiJt. — lu  cooperation  with  the  Illinois  Department  of  Registration  and 
Education,  tlie  survey  of  the  Alto  Pass.  Buda,  and  Monmouth  quadrangles  was 
completed  and  that  of  the  Liberty,  Oregon,  and  Quincy  quadrangles  was  begun, 
the  total  area  mapped  being  666  square  miles,  for  publication  on  the  scale  of 
1 :  62,500,  with  a  contour  interval  of  20  feet.  For  control  for  new  work,  764 
miles  of  primary  levels  were  run,  195  permanent  bench  marks  established,  741 
miles  of  primary  traverse  run,  and  178  permanent  marks  set. 

In  addition,  the  survey  of  a  number  of  areas  along  certain  proposed  trunk- 
line  highway  routes  was  begun.  These  surveys  of  fractional  areas  have  been 
designated  as  numbered  projects.  The  survey  of  projects  Nos.  1,  lA,  IB,  3,  and 
9  was  completed,  and  that  of  Nos.  2  and  13  was  begun,  the  total  area  mapped 
being  1,034  square  miles,  for  publication  on  the  scale  of  1:62,500,  with  a 
contour  interval  of  10  feet  This  work  was  done  in  such  a  manner  as  to  be 
available  for  future  incorporation  in  regular  topographic  maps. 

The  survey  of  the  Virden  special  area  was  completed,  the  total  area  mapped 
being  298  square  miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a  contour 
interval  of  10  feet. 

Iowa, — In  cooperation  with  the  Iowa  State  Geological  Survey,  the  survey  of 
the  Lehigh  quadrangle  was  completed,  the  total  area  mapped  being  116  square 
miles,  for  publication  on  the  scale  of  1:62,500,  with  a  contour  interval  of  10 
feet. 

Kentucky, — In  cooperation  with  the  Kentucky  Geological  Survey,  the  survey 
of  the  Bowling  Green  quadrangle  was  completed  and  that  of  the  Frankfort 
and  Mammoth  Cave  quadrangles  was  begun,  the  total  area  mapped  being  ^5 
square  miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a  contour  interval 
of  20  feet  For  the  control  of  the  Frankfort  and  Mammoth  Cave  quadrangles 
66  miles  of  primary  levels  were  run  and  20  permanent  bench  marks  were 
established. 

Kentwiky 'Illinois, — In  cooperation  with  the  State  of  Kentucky,  the  survey  of 
the  Cave  in  Rock  quadrangle  was  completed,  the  total  area  mapped  being  134 
square  miles  (all  in  Kentucky),  for  publication  on  the  scale  of  1 :  02,500,  with 
a  contour  interval  of  20  feet.  For  the  control  of  the  Leitchfield  quadrangle 
3  miles  of  primary  traverse  were  run. 

Miasouri, — In  cooperation  with  the  Missouri  State  geologist,  the  survey  of 
the  Braymer  and  Chillicothe  quadrangles  was  completed  and  that  of  the  Cape 
Girardeau,  Chula,  Dawn,  Hale,  Polo,  and  Winston  quadrangles  was  begun, 
the  total  area  mapped  being  1,182  square  miles,  for  publication  on  the  scale 
of  1:62,500,  with  a  contour  interval  of  20  feet  For  control  for  new  work 
424  miles  of  primary  levels  were  run,  110  permanent  bench  marks  established, 
251  miles  of  primary  traverse  run,  and  56  permanent  marks  set. 

MUsouHrlllinois. — In  cooperation  with  the  State  of  Missouri,  the  survey  of 
the  Jonesboro  quadrangle  was  completed,  the  total  area  mapped  being  38 
square  miles  (all  in  Missouri),  for  publication  on  the  scale  of  1:62,500,  with 
a  contour  interval  of  20  feet.  For  the  control  of  this  area  4  miles  of  primary 
levels  were  run. 

Wisconsin. — In  cooperation  with  the  State  geologist  of  Wisconsin,  the  survey 
of  the  South  Wayne  quadrangle  was  completed,  the  total  area  mapped  being 
180  square  miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a  contour  inter- 
val of  20  feet.  For  control  for  new  work  154  miles  of  primary  levels  were 
nm,  51  permanent  bench  marks  established,  511  miles  of  primary  traverse 
nm,  and  131  permanent  marks  set 

In  addition,  the  survey  of  the  Gogebic  range  area  was  completed,  the  area 
mapped  being  36  square  miles,  for  publication  on  the  scale  of  1 :  24,000,  with  a 
contour  interval  of  10  feet. 

The  survey  of  highway  projects  Nos.  Ai  and  Aa  was  also  completed  and  that 
of  highway  project  No.  A»  was  begun,  the  total  area  mapped  being  269  square 
miles,  for  publication  on  the  scale  of  1  :  62,?)(X),  with  a  contour  interval  of  20 

'm.  ^"or  the  control  of  those  projec'ts  S7  miles  of  primary  levels  were  run, 
23  peimanent  bench  marks  established.  16  miles  of  primary  traverse*  run,  and 
^  Permanent  marks  set. 

OFFIOE  WORK. 

The  drafting  of  18  sheets  was  completed  and  that  of  22  slieets  was  begun. 
Primary-level  circuits  were  adjusted  for  58  quadrangles.  Geographic  positions 
^ere  computed  for  80  quadrangles. 
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ROCKY   MOUNTAIN  DIVISION. 
FIELD  WO&X. 

Summary, — During  the  Beason  topographic  mappinjj  was  carrieii  on  hi 
Arizona,  Idaho,  South  Dakota,  Texas,  Utah,  and  Washington.  This  work 
comprised  the  completion  of  the  survey  of  five  quadranples  and  one  special 
area  and  the  partial  survey  of  21  quadrangles.  In  addition,  a  profile  survey 
was  made  of  portions  of  two  rivers.  Triangulation  and  primary  traverse  were 
carried  on  by  three  parties  in  Idaho  and  Texas. 

Arizona. — In  cooperation  with  the  National  Park  Service  for  worlj  in  the 
Grand  Canyon  the  survey  of  the  Supai  quailrangle  was  continued,  the  total  aret 
mapped  being  142  square  miles,  for  publication  on  the  scale  of  1 :  62,500,  with  a 
contour  interval  of  50  feet. 

In  addition,  the  survey  of  the  Casa  Grande  Valley  was  continued,  the  total 
area  mapped  being  637  square  miles,  for  publication  on  the  scale  of  1 :  62,500. 
with  a  contour  interval  of  25  feet.  In  connection  with  this  project  the  survey 
of  two  quadrangles  was  completed  and  that  of  three  quadrangles  was  begUL 
For  the  control  of  this  area  41  miles  of  primary  levels  were  run  and  13  perma- 
nent bench  marks  were  established.  This  work  was  done  for  the  land-classifica- 
tion board,  the  topographic  branch  furnishing  the  services  of  experienced 
topographic  engineers  and  the  necessary  instruments. 

Arizonu-Utah. — In  cooperation  with  the  Southern  California  Edison  Co.  the 
Geological  Survey  made  special  surveys  and  investigations  in  Arizona  and  Utah 
to  ascertain  the  feasibility  of  storage  and  diversion  of  the  waters  of  Colorado 
River.  This  was  known  as  the  Glen  Canyon  investigation.  Surveys  were  car- 
ried from  the  mouth  of  Green  River  down  Colorado  River  to  Lees  Ferry,  Aria., 
and  in  conjunction  there\vith  surveys  were  carried  from  Bluff,  Utah,  down  San 
Juan  River  to  its  mouth  for  the  purpose  of  determining  the  capacity  and  extent 
of  the  reservoir,  with  a  dam  site  located  on  Colorado  River  in  the  vicinity  of 
Lees  Ferry.  In  this  work  485  square  miles  of  topographic  mapping  (60  square 
miles  in  Arizona  and  425  square  miles  In  Utah )  and  349  miles  of  river  traverse 
were  completed,  for  publication  on  the  scale  of  1 :  31,680,  with  contour  intervals 
of  5  and  20  feet.  In  connection  with  this  Investigation  a  dam-site  survey  cover- 
ing 7  square  miles  was  completed  In  the  vicinity  of  Lees  Ferry  on  the  scale  of 
1 : 4,800.  For  the  control  of  this  project  about  425  miles  of  precise  levels  were 
run  by  the  United  States  Coast  and  Geodetic  Survey  between  Green  River, 
Utah,  and  Flagstaff,  Ariz.  About  130  miles  of  these  levels,  between  Halla 
Crossing  and  Lees  Ferry,  follow  Colorado  River. 

Idaho. — In  cooperation  with  the  Forest  Service  triangulation  was  extended 
over  the  Idaho  National  Forest,  19  stations  being  occupied,  34  located,  and  28 
marked;  51  miles  of  primary  levels  were  run  and  14  permanent  bench  marks 
established.  In  connection  with  this  work  a  reconnaissance  photographic  map 
covering  1.200  square  miles  in  the  Idaho  Na^tional  Forest  was  completed. 

Idaho-Oregon. — In  cooperation  with  the  State  Bureau  of  Mines  and  Geology 
of  Idaho  and  the  State  Bureau  of  Mines  and  Geology  of  Oregon  the  survey  of 
the  lie  Devil  quadrangle  was  begun,  the  total  area  mapped  being  128  square 
miles  (82  square  miles  in  Idaho  and, 46  square  miles  in  Oregon),  for  publica- 
tion on  the  scale  of  1 :  62.500,  with  a  contour  interval  of  50  feet. 

South  Dakota. — In  cooperation  with  tiie  State  geologist  of  South  Dakota,  the 
survey  of  the  Pierre  quadrangle  was  begun,  the  total  area  mapped  being  77 
square  miles,  for  publication  on  the  scale  of  1:62,500,  with  a  contour  interval 
of  20  feet.  For  the  ci>ntrol  of  this  area  79  miles  of  primary  levels  were  run 
and  17  permanent  bench  marks  were  established. 

Texas. — In  cooperation  with  the  Texas  Bureau  of  Economic  Geology  and 
Technology,  the  survey  of  the  Ccurpus  Christi  quadrangle  was  begun,  the  total 
area  mapped  being  90  square  mlies,  for  publication  on  the  scale  of  1:62,500, 
with  a  contour  interval  of  5  feet.  In  connection  with  this  work  25  miles  of 
primary  levels  were  run,  19  permanent  bencrh  marks  established,  99  miles  of 
primary  traverse  run,  and  34  pernument  marks  set. 

In  cooperation  with  the  State  Board  of  Water  Engineers,  the  survey  of  the 
Bronte-Ball inger  irrigation  project,  consisting  of  the  Bronte,  Spur  Creek. 
Hatchel,  Quarry  Creek,  Miles.  Mays  School,  Maverick,  Marie,  Baker  Flat 
Rowena,  and  Lowake  quadrangles,  was  completed,  the  total  area  mapped  being 
355  square  miles,  for  publication  on  the  scale  of  1 :  31,680,  with  a  contour  Uiter- 
val  of  5  feet.    In  connection  with  this  project  the  survey  of  a  dam  site  covering 
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square  mile  on  the  scale  of  1 : 1,200  was  made,  also  the  survey  of  a  reservoir 
:te  on  the  scale  of  1 :  24,000  was  completed,  3  square  miles  being  mapped.  For 
iie  c^ontrol  of  this  area  47  miles  of  primary  levels  were  run  and  12  permanent 
ench  marks  established. 

In  addition,  210  linear  miles  of  road  traverse  in  Henderson  County,  covering 
32  square  miles,  were  executed  for  the  Bureau  of  Soils  to  serve  as  data  for 
mse  maps  on  which  to  plot  the  soil  classification.  This  work  was  done  in 
inch  a  manner  as  to  be  available  for  future  incorporation  in  regular  topo- 
rraphic  maps. 

Utah. — ^The  survey  of  the  Castle  Dale,  Hiawatha,  and  Monument  Peak 
piadrangles,  Utah,  was  begun,  the  total  area  mapped  being  238  square  miles,  • 
for  publication  on  the  scale  of  1 :  31,680,  with  a  contour  interval  of  50  feet. 
This  work  was  done  for  the  land-classification  board,  the  topographic 
branch  furnishing  the  services  of  an  experienced  topographic  engineer  and  the 
necessary  instruments. 

Washington. — In  cooperation  with  the  Wnshngton  State  Department  of 
CoDservntion  and  Development,  the  survey  of  the  Corfu  and  Sultan  quad- 
rangles was  completed  and  that  of  the  Othello  No.  3  was  begun,  the  total  area 
mapped  being  414  square  miles,  for  publication  on  the  scales  of  1 :  62,500  and 
1:125.000.  w^ith  contour  intervals  of  25  and  100  feet.  For  the  control  of  the 
Corfu  quadrangle  32  miles  of  primary  levels  were  run. 

OFITOS  WORK. 

The  drafting  of  4  sheets  was  completed  and  that  of  9  sheets  begun.  Primary- 
level  circuits  were  adjusted  for  13  quadrangles.  Geographic  positions  were 
computed  for  14  quadrangles. 

PACIFIC  DIVISION. 
rZELD  WOOUL 

Summary, — During  the  season  topographic  mapping  was  carried  on  in  Call- 
fomia,  Hawaii,  and  Oregon.  This  work  included  the  completion  of  the  survey 
of  96  quadrangles  and  the  partial  survey  of  3  quadrangles  and  1  spec  al  area* 
In  addition  a  profile  survey  of  one  river  was  completed.  Triangula tion  and 
primary  traverse  were  carried  on  by  two  parties  in  California  and  Hawaii. 

California. — In  cooperation  with  the  California  Department  of  Public  Works, 
for  work  in  San  Joaquin  Valley,  the  survey  of  the  Aukland,  Clovis,  Fresno, 
Hemdon,  Malaga,  Mendota,  Monocline  R  dge,  No.  21,  No.  25,  No.  26,  No.  27, 
Beedley  special.  Squaw  Valley,  and  Wahtoke  quadrangles  was  completed,  fh» 
total  area  mapped  being  563  square  miles,  for  publication  on  the  scale  of 
1:S1,680,  with  a  contour  interval  of  5  feet.  For  the  control  of  the  Riverdale 
quadrangle,  30  miles  of  primary  traverse  were  run  and  7  permanent  marks  set. 

In  cooperation  w!th  the  United  States  Reclamation  Service,  the  Klamath- 
Shasta  Valley  irrigation  district,  and  the  Department  of  Public  Works  of 
CUifomla,  the  survey  of  a  portion  of  Shasta  Valley  was  begun  on  a  scale  of 
VXX^  feet  to  the  inch,  with  a  contour  interval  of  5  feet,  for  preliminary  study 
and  planning  the  general  outl'ne  of  an  irrigation  system,  it  being  understood 
ftat,  if  the  project  is  found  feasible,  a  resurvey  on  a  larger  scale  will  be  neces- 
iuy.  In  conncKTtlon  with  this  project,  208  square  miles  of  topographic  mapping 
wa«  completed.  For  the  control  of  this  area,  109  miles  of  pr-mary  levels  were 
nm.  25  permanent  bench  marks  established,  and  38  triangulat'on  stations 
occnpied,  31  of  which  were  marked. 

In  add: tion.  106  linear  miles  of  river  traverse  along  Klamath  River  were 
completed  for  the  land-classification  board,  the  topographic  branch  furnishing 
Ihe  services  of  an  experenced  topographic  engineer  and  the  necessary  instru- 
HDte. 

Hawaii, — In  cooperation  with  the  governor  of  Hawaii,  the  survey  of  the 
lonakahao  NAV.  i,  Honakahau  SW.  \,  Honuapo  NW.  i.  HonuaT)o  SW.  i '  Knhuhii 
fW.  J,  Kalae  NW.  i  Kaunakakai  NE.  \,  Kaunakakai  NW.  i,  Kannakjil<ni  SE.  |, 
Jinnakakai  SW.  1,  Kilauea  NE.  \.  Kilauea  NW.  |,  Papohaku  NE.  \,  Pjipf»haku 
B.  I,  Pukoo  NE.  i,  Pukoo  SE.  i,  Pukoo  SW.  1.  Pukoo  NW.  i,  Punn  NW.  \, 
Id  Puna  SW.  J  quadrangles  was  completed  and  that  of  the  Puna  NE.  \  and 
una  SE.  \  quadrangles  was  begun,  the  total  area  mapped  bciii^  G.'V)  square 
lies,  for  publication  on  the  scale  of  1 :  31,680.  with  contour  intervals  of  10  and 

feet.     For  control  for  new  work  201  miles  of  primary  levels  were  run,  63 
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permanent  bench  marks  established,  and  16  triangulation*  stations  occupied, 
12  of  which  were  marked.  A.  O.  Burkland.  topographic  engineer,  was  in  Ira- 
mediate  charge  of  the  field  work. 

Oregon. — In  cooperation  with  the  War  Department,  the  survey  i»f  the  Reeds- 
port  quadrangle,  Greg.,  was  completetl,  and  that  of  the  Bar!  quadrangle  was 
continued,  the  total  area  mapped  being  58  square  miles,  for  publication  on  the 
scale  of  1 :  62.500,  with  a  contour  intervnl  of  50  feet. 

In  cooperation  with  the  State  engineer,  the  survey  of  the  Mount  Angel 
quadrangle  was  completed,  the  total  area  mapped  being  212  square  miles,  few 
publication  on  the  scale  of  1 :  62,500.  with  a  contour  interval  of  25  feet. 

OFFICE  WORK. 

The  drafting  of  44  sheets  was  completed  and  that  of  5  begun.  Primary-level 
circuits  were  adjusted  for  13  quadrangles.  Geographic  positions  were  computed 
for  15  quadrangles. 

WATEB-BESGURCES   BRANCH. 

ORGAN  IZATTON. 

The  work  of  the  water-resources  branch  was  conducted  under  the 
supervision  of  N.  C.  Grover,  chief  hydraulic  engineer,  and  is  or<ran- 
ized  in  five  divisions : 

Division  of  surface  water,  John  C.  Hoyt.  hydraulic  engineer,  in  charge. 
Division  of  ground  water,  O.  E.  Melnzer.  geologist,  in  charge. 
Division  of  quality  of  water,  W.  D.  Cullins,  chemist.  In  charge. 
Division  of  power  resources,  A.  H.  Horton,  hydraulc  engineer,  in  charge. 
Division  of  enlarged  and  stock-raising  homesteads,  U.  i\  Oloudman.  classifier, 
in  charge. 

PERSON  NKl.. 

i 

During  the  year  the  technical  force  was  reduced  18  and  was  in- 
creased 14 — a  net  increase  of  1.  At  the  end  of  the  year  the  force  con- 
sisted of  1  chief  hydraulic  engineer,  35  hydraulic  engineers,  6  engi- 
neers, 26  assistant  engineei*s,  23  junior  engineers,  4  geologists.  1 
assistant  geologist,  1  chemist,  3  associate  chemists,  10  classifiers,  and 
1  expert  mechanician,  a  total  of  111.  Of  this  nunaber  1  assistant  engi- 
neer is  on  leave  without  pay,  and  4  hydraulic  engineers,  3  assistant 
engineers,  2  junior  engineers,  and  1  expert  mechanician  are  employed 
occasionally.  In  addition,  12  members  of  the  advisory  board  of  the 
superpower  survey  hold  appointments  for  occasional  service  in  the 
study  of  problems  relating  to  interconnection  of  power  systems,  espe- 
cially those  crossing  State  boundaries. 

In  the  clerical  force  there  were  4  separations  and  2  accessions,  and 
at  the  end  of  the  year  the  force  numbered  34.  Of  this  number  5  are 
employed  occasionally. 

ALLOTMENTS. 

The  appropriation  for  gaging  streams  was  $180,000.  In  addition 
$95,500  01  the  appropriation  for  classification  of  lands  was  expended 
for  field  work  by  the  water-resources  branch.    Of  the  total  appro- 

? nations,  79  per  cent  was  allotted  for  work  in  public-land  States, 
'he  cooperative  funds  made  available  by  State  allotments,  amount- 
ing to  $217,010,  have  been  increased  in  some  States  and  decreased  ^^ 
others,  making  necessary  corresponding  adjustments  of  this  work. 
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Allottnethts  of  appropriation  for  gaging  sireamn,  JH21-22. 


dministration,   general 

ranch  administration 

omputatlons 

ispection 


$17, 658. 02 

10, 300. 00 

17, 000. 00 

1,400.00 


46,358.02 


irface  water  : 

Connecticut 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

New   York 

New  Jersey 

Middle  Atlantic  States 
South  Atlantic  States. 
Tennessee  and  Ken- 
tucky   

Ohio 

Texas 

Wisconsin 

Minnesota \ 

Iowa 

IlUnols 


500.00 
1,000.00 
1.500.00 
1,000.00 
2,500.00 
5,500.00 
1,500.00 
3,000.00 
5,000.00 

3,000.00 
3,000.00 
5,000.00 
3.500.00 
300.00 
2,000.00 
1,500.00 


Surface  water — Continued. 

Missouri 

Kansas 

Colorado,      Wyoming, 

and  New  Mexico 

Montana 

North  Dakota 

Utah 

Nevada 

Idaho 

Oregon 

Washington 

California 

Aiizona 

Hawaii 


|4, 000.  00 
3.500.00 

7,600.00 
5,000.00 
800.00 
5,000.00 
3,000.00 
5,000.00 
5, 000.  00 
5,000.00 
5, 500.  OCl 
8,500.00 
4,500.00 


96,600.00 

Ground  water 10, 000. 00 

Quality  of  water 14, 000. 00 

Power  resources 10,000.00 

General  supplies 700.00 

Contingent 2, 841. 98 

r 

180,000.00 


(COOPERATION. 


States. — ^The  following  amounts  were  expended  by  States  from 
ooperative  allotments.  In  addition,  several  State  agencies  cooper- 
ted  by  furnish  i  II ir  office  quarters  and  occasional  service  in  field  and 
ffice. 

Alabama $110 

Arizona : 

State  water  coiunilssiouer — 

Stream-gaginp;  fund $3,000 

General  fund 1,160 

4,160 

Oalifornla : 

State  enj;lneer 12. 185 

Division  of  water  rights 9, 730 

City  and  county  of  San  Francisco 2,645 

Los  Angeles  County 3, 325 

San  Bernardino,  Riverside,  and  Orange  coun- 
ties      2, 995 

30,880 

Colorado — . 800 

Georgia 270 

Hawaii : 

Commissioner  of  public  lands 28,520 

City  and  county  of  Honolulu 310 

28, 830 

Idaho : 

Outside  of  Snake  River  basin 17, 255 

Snake  River  basin l,f)t^ 

19.190 

Illinois .3,820 

Iowa: 

State  Highway  Commission 2,300 

State  Geological  Survey 725 

3,025 

Kansas 3.  885 
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Kentucky $650 

Maine 4,330 

Massachusetts 3. 200 

Minnesota •         810 

Missouri 9.  810 

Montana 8, 150 

/      Nevada "_ 3, 115 

New  Hampshire 1,450 

New  Jersey : 

State  Department  of  Conservation  and   De- 
velopment   $11,225 

City  of  Morristown 65 

Borough  of  Pompton  Lalses 260 

11,550 

New  Yorls: 

State  engineer 13,245 

City  of  Rochester 85 

North  Carol  na 4*,  140 

North    Dakota 565 

Ohio 6, 000 

Oregon 11,530 

Tennessee 3, 000 

Texas 14,635 

Utah 4.435 

Vermont 1, 130 

Washington : 

Department  of  Conservation  and  Development-    6, 335 

City  of  Seattle 580 

City  of  Tacoma 100 

Intercounty  River  Improvement  Commission—  55 

7. 070 

West  Virginia 425 

Wisconsin 6.045 

Wyoming 6,580 


217, 010 

The  work  done  under  cooperative  agreements  with  the  States  has 
been  restricted  to  studies  or  stream  flow,  except  in  Arizona,  Cali- 
fornia, Connecticut,  Idaho,  and  North  Dakota. 

Reclamation  Service. — The  measurement  of  streams  that  are  to  fur- 
nish water  to  reclamation  projects  under  construction  has  beeii  con- 
tinued in  cooperation  with  the  United  States  Reclamation  Service. 
The  field  wort  is  done  by  Survey  engineers  who  are  employed  in  the 
locality,  and  the  cost  is  repaid  by  the  Reclamation  Service  through 
transfer  of  funds. 

Oifi-ce  of  Indian  Affairs, — In  accordance  with  authorization  by  tli^ 
Office  of  Indian  Affairs,  stream  gaging  was  continued  on  the  Cro^^ 
Fort  Hall,  Yakima,  Colville,  Klamath,  Gila  River,  Shoshone,  We^' 
ern  'Shoshone,  Walker  River,  and  Uinta  Indian  reservations. 

Nationcd  Park  Service, — Streams  in  the  Yosemite,  Yellowstor*-^ 
and  Glacier  national  parks  were  measured  during  the  year  at  st>* 
tions  maintained  in  cooperation  with  the  National  Park  Service. 

Forest  Service. — A  study  of  stream  flow  in  the  Angeles  Natiom  ^ 
Forest,  in  southern  California,  was  continued  in  cooperation  with  i%^^ 
Forest  Service.  Stream  gaging  in  the  Arapaho  and  Uncompahg"^ 
national  forests  was  done  by  the  Forest  Service,  which  was  reir^' 
bursed  by  the  Geological  Survey. 

City  of  San  Francisco, — In  connection  with  the  proposed  storage  cp^ 
the  water  of  Tuolumne  River  in  Hetch  Hetchy  Valley  as  a  water  su  p' 
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ply  for  the  city  of  San  Francisco,  measurement  of  that  stream  was 
continued  in  cooperation  with  the  city  government. 

Colorado  River  C'^wiTnw^ww.— Cooperation  was  extended  to  the 
Colorado  River  Commission  by  furnishing  data  in  regard  to  stream 
flow  and  by  starting  a  comprehensive  system  of  gaging  on  the  Colo- 
rado and  its  tributaries. 

Federal  Power  Corwnmsion. — Projects  of  the  Federal  Power  Com- 
mission in  OregcMi,  California,  Idaho,  Colorado,  and  Arizona  were 
examined.  The  operations  of  one  California  licensee  of  the  commis- 
sion are  supervised  by  the  Geological  Survey,  as  well  as  the  opera- 
I  tions  of  one  Arizona  and  one  Oregon  permittee  of  the  commission. 
All  stream  gaging  by  permittees  of  the  commission  is  done  in  cooper- 
ation with  the  Geological  Survey.  Such  cooperative  stream  gating 
is  in  progres9«in  Virginia,  North  Carolina,  South  Carolina,  Florida, 
Alabama,  Louisiaiia.  Arkansas,  Washington,  Idaho,  Utah,  Oregon, 
Arizona,  California,  Montana,  Wisconsin,  Colorado,  and  Iowa. 

PUBLICATIONS.  • 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  8  reports  and  3  separate  chapters.  Titles  and 
brief  summaries  of  these  publications  are  given  on  pages  9-10. 
At  the  end  of  the  year  22  other  reports  were  in  press  and  10  manu- 
scripts were  awaitmg  editorial  work. 

DIVISION  OF  SURFACE  WATER. 
ORGAKIZATION. 

The  work  of  the  division  of  surface  water  consists  primarily  of 
the  measurement  of  the  flow  of  rivers,  but  it  includes  also  special 
investigations  of  conditions  affecting  stream  flow  and  the  utilization 
of  the  streams.  In  carrying  on  the  work  the  United  States  is  divided 
into  19  districts,  including  Hawaii.  The  district  offices  and  engineers 
in  charge  are  as  follows : 

New  England :  C.  H.  Pierce,  customhouse,  Boston,  Mass. 

New  York:  C.  C.  Covert,  Journal  Building,  Albany,  N.  Y. 

New  Jersey^  O.  W.  Hartwell,  State  House,  Trenton,  N.  J. 

Middle  Atlantic  and  Ohio  River :  A.  H.  Horton,  Washington,  D.  C. 

South  Atlantic  and  eastern  Gulf:  W.  E.  Hall,  33-35  Broadway,  Asheville, 
N.C. 

Tennegsee:  W.  R.  King,  Municipal  Building,  Chattanooga,  Tenn. 

Upper  Mississippi  River:  S.  B.  Soul6,  Capitol  Building.  Madison,  Wis.;  sub- 
olBces,  Kimball  Building,  Chicago,  IlL,  and  Ames,  Iowa. 

Missouri-Kansas:  E.  L.  Williams,  RoUa,  Mo.;  suboffice.  Federal  Building, 
Topeka,  Kans. 

Upper  Missouri   River:   W.    A.    Lamb,    Montana    National    Bank   Building, 

Helena,  Mont. 

Rocky  Mountain :  Robert  FoUansbee,  Post  Office  Building,  Denver.  Colo. 
Great  Basin :  A.  B.  Purton,  Federal  Building,  Salt  Lake  C.ty,  Utah. 
Idaho:  C.  G.  Paulsen.  Idaho  Building.  Boise.  Maho. 
Snake  River  basin :  G.  C.  Baldwin,  Federal  Building,  Idaho  Falls,  Idaho. 
WashingtDn:  G.  L.  Parker,  Fe<leral  Building.  Tacoma,  Wash. 
Oregon:  F.  F.  Henshaw,  Post  Office  Buhling.  Portland.  Oreg. 
California:  H.  D.  McGlashan.  customhouse.  San  Francisco,  Calif.;  suboffice. 
^'wleral  Building.  I^os  Angeles.  Calif. 
Arliona :  R.  C.  Rice,  care  of  University  of  Arizona,  Tucson,  Ariz. 
Texas:  C.  K.  Ellswoilh,  Capitol  Bu  Idlng.  Austin.  Tex. 
Hawaii:  E.  D.  Burchard.  Capitol  Building.  Honolulu.  Hawaii. 
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CXAAAOTES  JUn>  KEIB0D8  OF  WORK. 

Field  investigations  necessary  to  the  work  are  made  from  tbe 
district  offices,  where  the  results  are  sufficiently  analyzed  to  insure 
accuracy  and  completeness.  At  selected  places,  known  as  gaging 
stations,  the  volume  of  water  carried  by  the  streams  is  measured 
and  records  of  stage  and  other  data  are  collected  from  which  tbe 
daily  flow  of  the  streams  is  computed.  Data  collected  from  the  dis- 
trict offices  are  transmitted  to  Washinfrton,  where  they  are  reviewed 
in  the  computine  section  and  prepared  tor  publication.  By  this 
review  the  records  obtained  in  different  par^  of  the  country  are 
brought  to  a  uniform  standard,  and  standardization  is  further 
effected  through  annual  conferences  of  the  engineers. 

At  the  end  of  the  year  1,540  gaging  stations  were  being  main- 
tained, including  77  in  Hawaii ;  258  stations  were  disdontimied  and 
444  new  stations  established  during  the  year.  Records  for  about 
165  additional  stations  were  received,  ready  for  publication,  from  a 
number  of  Government  bureaus  and  private  (persons,  and  a  number 
of  Government  and  State  organizations  and  individuals  also  co- 
operated in  the  maintenance  of  the  regular  gaging  stations. 

Gaging  ttatioat  and  cooperating  porticn  for  the  year  mided  June  30,  13ii. 
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PVBLIOATZONB. 

For  convenience  and  uniformity  in  publications  the  United  States 
lias  been  divided  into  12  primary  drainage  basins,  and  the  results  of 
=5tream  measurements  are  published  annually  in  a  series  of  progress 
reports  that  correspond  to  these  12  divisions;  the  records  for  the 
twelfth  division  are  published  in  three  papers.  In  addition  to  the 
progress  reports,  special  reports  on  hydraulic  subjects  have  been 
completed  for  publication  during  the  year. 

nrvisiON  or  ground  water. 

OEHZ&AL  FEATVRE8. 

The  division  of  ground  water  investigates  the  waters  that  lie 
below  the  surface — their  occurrence,  quantity,  quality,  and  head; 
their  recovery  through  wells  and  springs;  and  their  utilization  for 
domestic,  inmistrial,  irrigation,  and  public  supplies  and  at  watering 
places  for  live  stock  and  desert  travelers.  Each  year  surveys  are 
made  of  selected  areas  where  the  problems  of  water  supply  are  most 
urgent,  and  the  results  are  generally  published  in  water-supply 
papers  that  include  maps  showing  the  ground-water  conditions, 
xhe  investigations  relating  to  quality  of  water  are  made  in  coopera- 
tion with  the  division  of  quality  of  water ;  the  surveys  in  the  Atlantic 
Coastal  Plain  and  in  the  West  Indies  are  made  by  the  geologic 
branch.  Reports  on  parts  of  Mississippi,  South  Carolina,  and  Texas 
are  not  yet  completed  or  are  awaiting  publication. 

Projects  involving  lar^e  expenditures  for  drilling  wells  to  develop 
water  supplies  are  considered  each  year  bv  the  United  States  Gov- 
ernment^ especially  by  the  War  and  Navy  departments.  The  ground- 
water division  is  called  upon  to  furnish  information  and  advice  on  a 
large  number  of  these  projects. 

Important  features  of  the  year's  work  were  (1)  cooperation  with 
the  State  of  Idaho  in  a  systematic  survey  of  the  artesian  and  other 
ground-water  resources  of  that  State,  especially  to  develop  irriga- 
tion supplies;  (2)  cooperation  with  the  States  of  North  Dakota  and 
South  Dakota  and  with  the  North  Dakota  Well  Drillers'  Association 
in  their  efforts  to  adopt  effective  legal  and  mechanical  methods  to 
conserve  the  artesian- water  supply  by  preventing. excessive  waste 
from  approximately  16,000  flowing  wells  in  these  States;  and  (3) 
cooperation  with  the  United  States  Public  Health  Service  in  its 
experiments  at  Fort  Caswell,  N.  C,  to  determine  the  extent  to  which 
BaeUlus  colt  and  the  germs  of  typhoid  fever  are  transported  by 
ground  water.  Norah  E.  Dowell  was  assigned  to  the  Fort  Caswell 
laboratory  during  the  month  of  May. 

A  comprehensive  work  on  giound  water  in  the  United  States,  with 
a  discussion  of  principles,  is  being  prepared  by  O.  E.  Meinzer. 
Part  Ij  which  relates  to  the  occurrence  of  ground  water,  was  com- 
pleted m  the  fiscal  year  1921,  and  Part  II.  which  relates  to  the  origin, 
flischarge,  and  quantity  of  ground  water,  is  in  preparation.  Short 
papers  were  prepared  by  Mr.  Meinzer  on  Pleistocene  lakes,  by  Kirk 
Biyan  on  the  origin  of  the  water  of  the  Arkansas  Hot  Springs,  and 
by  D.  G.  Thompson  on  the  hydrology  of  playas. 

Cooperation  with  the  committee  on  physiography  was  continued 

through  Mr.  Meinzer,  who  serves  on  that  committee.    Several  manu- 
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scripts  for  geologic  folios  were  examined  with  respect  to  their  treat- 
ment of  the  subject  of  ground  water. 

WORK  BT  STATES. 

Arizona, — Progress  was  made  on  a  report  on  the  geology  and  water  resources, 
of  San  Pedro  VaUey,  Ariz.,  by  Kirk  Bryan,  of  the  Geological  Survey,  and  G.  E.  P. 
Smith,  of  the  Arizona  Agricultural  Experiment  Station.  A  brief  report  on  the 
water  supply  of  the  Santa  Rita  range  reserve  was  made  by  Mr.  Bryan  to  the 
United  States  Forest  Service. 

Arkansas. — A  brief  report  as  to  methods  for  increasing  the  supply  of  hot 
water  in  the  Hot  Springs  National  Park  was  made  by  Mr.  Bryan  for  the 
National  Park  Service. 

California, — Much  progress  was  made  by  Mr.  Thompson  on  a  comprehensive- 
paper  on  the  geography,  geology,  and  hydrology  of  the  Mohave  Desert  region^ 
Calif.  A  special  report  on  the  Mohave  Valley  by  Mr.  Thompson  was  filed  in. 
the  ofBce  of  the  United  States  Geological  Survey  in  Los  Angeles,  where  it  is- 
accessible  to  the  public.  A  r^ort  regarding  a  water  supply  on  San  Miguel 
Island  was  made  by  Mr.  Thompson  to  the  United  States  Public  Health  Service. 
A  report  on  ground  water  in  the  Napa  quadrangle  was  prepared  by  Miss 
DoweU,  on  the  bas's  of  field  work  previously  done  by  W.  O.  Clark,  to  be  pub- 
lished in  a  geologic  folio.  An  investigation  as  to  means  for  increasing  the 
water  supply  for  the  Mariposa  Grove  of  Yosemlte  National  Park  was  made 
in  June  by  Mr.  Bryan  for  the  National  Park  Service.  Water  levels  were  meas- 
ured n  selected  wells  in  southern  California,  as  in  previous  years,  under  the 
direction  of  F.  C.  Ebert. 

The  large  amount  of  ground-water  work  in  California  is  made  possible 
through  financial  cooperation  of  the  State  Department  of  Engineering. 

Connecticut. — Reports  on  the  New  Haven  area,  Conn.,  and  on  the  relation 
of  sea  water  to  ground  water,  with  special  reference  to  the  Connecticut  coast, 
were  completed  by  J.  S.  Brown.  Additional  field  work  was  done  in  the  Pom- 
peraug  Valley  by  Miss  Dowell,  and  a  report  on  the  quantitative  study  of  the 
water  in  that  valley  has  been  nearly  completed.  AU  work  in  Connecticut  is 
done  in  cooperation  with  the  State  Geological  and  Natural  History  Survey. 

District  of  Columbia. — A  brief  report  regarding  a  ground-water  supply  for 
the  Government  Printing  Ofiice  was  prepared  by  Mr.  Thompson,  and  an  exami- 
nation of  the  sanitary  conditions  at  the  wells  that  supply  St.  Elizabeths  Hos- 
pital was  made  by  Mr.  Meinzer  in  cooperation  with  the  Public  Health  Service. 

Hawaii. — An  Investigation  of  ground  water  in  the  Kau  district,  Hawaii,  was 
nearly  completed  by  Mr.  Clark  prior  to  his  resignation,  December  31,  1921,  but 
the  report  has  not  yet  been  submitted. 

Idaho. — An  intensive  investigation  of  the  water  resources  of  the  Mud  Lake 
basin,  Idaho,  begun  in  April,  1921,  was  carried  on  during  the  year  by  L.  L. 
Bryan,  who  did  the  engineering  work,  and  H.  T.  Stearns,  who  did  the  geologic 
work.  A  preliminary  report,  including  an  Inventory  of  the  water  supply  for  the 
year  ending  March  31, 1922,  was  completed,  and  on  June  SO  it  was  being  mimeo- 
graphed. Field  work  for  the  final  report  is  still  in  progress.  Financial  coopera-  ' 
tion  was  received  from  the  Idaho  Department  of  Reclamation,  the  United  States 
General  Land  Office,  and  the  Idaho  Bureau  of  Mines  and  Geology.  The  work 
was  under  the  technical  supervision  of  the  ground-water  division  and  the  Boise 
district  of  the  division  of  surface  water. 

A  systematic  investigation  of  the  artesian  and  other  ground-water  resources 
of  Idaho,  In  cooperation  with  the  State  Bureau  of  Mines  and  Geology,  was  begun 
in  May,  1921,  and  was  continued  through  this  fiscal  year.  Mr.  Meinzer  made  a 
general  reconnaissance  of  large  parts  of  the  State  east  of  Twin  Falls.  He  pre- 
pared a  brief  report  on  Pahsimeroi  Valley,  which  is  to  be  published  by  the  State» 
and  a  paper  entitled  "  Ground  water  for  irrigation  in  Idaho,'*  which  he  pre- 
sented to  the  Idaho  Irrigation  Congress.  A  survey  of  the  Goose  Creek  arte^an 
basin  was  made  by  A.  M.  Piper.  A  brief  preliminary  report  on  artesian  condi- 
tions in  the  vicinity  of  (^rand  View  was  made  by  Mr.  Steams. 

Maryland. — A  brief  report  on  prospects  for  developing  a  ground-water  supply 
In  the  vicinity  of  Silver  Hill,  Md.,  was  made  by  Mr.  Thompson  to  the  Secretary 
of  the  Interior. 

Montana. — Surveys  of  ground  water  in  Yellowstone,  Treasure,  and  Big 
Horn  counties,  Mont.,  were  made  by  G.  M.  Hall,  and  a  survey  of  ground  water 
in  the  Townsend  area,  with  special  reference  to  artesian  prospects,  was  made 
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t>y  J.  T.  Pardee.  A  mimeo^aphed  preliminary  report  on  the  Townsend  area 
was  issued  as  a  press  notice. 

Nevada. — ^A  brief  investigation  of  the  prospects  of  developing  irrigation  sup- 
plies from  wells  in  the  vicinity  of  Searchlight,  Nev.,  was  made  by  D.  F.  Hewett, 
of  the  geologic  branch. 

North  Dakota. — Progress  was  made  by  H.  E.  Simpson,  State  water  geologist, 
on  a  comprehensive  report  on  ground  water  in  North  Dakota.  This  work  is 
being  done  in  cooperation  with  the  State  Geological  Survey.  In  January  Mr. 
Meinzer  conferred  with  Professor  Simpson  and  others  at  an  interstate  conference 
on  the  conservation  of  the  artesinn-water  supply. 

Virffinia. — A  brief  report  on  a  water  supply  for  Manassas,  Vn.,  was  made  by 
Mr.  Thompson. 

DIVISION   or  QUALITY  OF   WATER. 

The  division  of  quality  of  water  makes  analyses  of  surface  and 
ground  waters  and  interprets  such  analyses  to  determine  the  suit- 
ability of  the  waters,  as  far  as  mineral  content  is  concerned,  for 
domestic  and  industrial  uses  and  for  irrigation.     During  the  year 
^71  samples  of  water  were  analyzed.     These  included  118  samples 
from  Yellowstone,  Big  Horn,  and  Treasure  counties,  Mont.,  that 
were  analyzed  by  C.  S.  Howard,  who  has  written  a  discussion  of 
the  quality  of  ground  water  in  Yellowstone  County.    Mr.  Howard 
also  wrote  a  discussion  of  quality  of  water  for  the  report  by  Alex- 
ander Deussen  on  ground  water  in  the  Coastal  Plain  of  Texas  south- 
west of  Brazos  River.    The  196  analyses  of  ground  waters  in  North 
Dakota  were  nearly  all  made  by  H.  B.  Riffenburg,  who  has  begun 
to  write  the  discussion  of  quality  of  water  for  the  report  by  Profes- 
sor Simpson  on  the  ground  waters  of  North  Dakota.    Analyses  of 
^0  samples  from  public  water  supplies  were  made  by  Margaret  D. 
Foster  for  use  in  a  report  on  the  industrial  utility  of  public  water 
supplies.    Miss  Foster  also  studied  the  details  of  several  of  the  ana- 
lytical methods  in  use  in  the  laboratory.    Some  of  the  results  of  this 
work  are  included  in  a  mimeographea  report  on  field  examination 
of  water  by  W.  D.  Collins.    Analyses  were  made  for  Miss  Do  well's 
Fort  Caswell  study  (58),  Mr.  Thompson's  study  of  soils  in  the  Mo- 
have Desert  (40),  Mr.  Brown's  Haitian  reconnaissance  (20),  and  a 
study  of  the  availability  of  Pecos  River  water  for  irrigation  m  Texas 
(20).     Sections  on  quality  of  water  in  four  ground-water  reports 
and  two  geologic  folios  were  reviewed.    The  report  on  production 
of  mineral  waters  in  1920  was  prepared  by  Mr.  Collins. 

DIVISION   OF   POWER   RESOURCES. 

The  work  of  the  division  of  power  resources  during  the  year  com- 
prised the  preparation  of  monthly  reports  of  the  production  of  elec- 
tricity and  consumption  of  fuel  by  public-utility  power  plants,  of 
State  maps  showing  the  location  of  the  power  stations  and  trans- 
mission lines  used  m  public  service,  and  of  a  report  on  developed 
and  potential  water  power  of  the  United  States. 

The  monthly  reports  of  power  production  are  based  on  reports 
submitted  by  public-utility  companies  showing  their  monthly  out- 
put of  electricity  and  the  fuel  consumed  in  generating  it,  if  fuel  is 
used.  About  2,350  companies  operating  3,500  power  plants,  each 
having  a  monthly  output  of  10,000  kilowatt-hours  or  more,  are  re- 
quested to  submit  reports  of  their  production  of  electricity  and  con- 
sumption of  fuel.    The  reports  received  represent  about  90  per  cent 
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of  the  total  generating  capacity  of  these  plants.  Each  i^eport  is  now 
published  within  30  days  after  the  end  of  the  last  month  included 
in  it.  The  following  tables  show  the  power  and  fuel  statistics  for 
the  calendar  years  1919,  1920,  and  1921 : 

Electricity  produced  at  public-utility  potcer  plants  in  the  United  States, 

1919-1921. 


Total. 


Year. 


Kilowatt- 
hours. 


;  Change 
j    from 
I  previous 
■•    year 

I     (per 
I   cent). 


1919 
1920 
1981 


38,921,000.000 
43,555,000,000 
40,976,000,000 


Water  power. 


Fuel  power. 


Kilowatt- 
hours. 


14,606,000,000 
16,150,000,000 
14,971,000,000 


Change  i 
Per  from  ' 
cent      previous 

of  year 

total.    I     (per 
i   cent). 


Kilowatt- 
hours. 


37.5 
37.1 
36.5 


Per 
>     cent 

1      ^^ 
I    total. 


-flO.6 
-7.3 


24,315,000,000  62.5 

27,405^000,000  !        62.9 
26,005,000,000  63.5 


Change 

from 

previous 

year 

(per 

cent). 


-1-12.7 
-5.1 


Fuel  consumed  in  the  production  of  poicer  at  public-utility  plants  in  the  United 

States,  1919-1921. 


Coal 

• 

Fuel  oil. 

Gas. 

Ymr. 

Change 
from 
Short        ;  previous 
tons.             year 
(per 
:    cent). 

t 
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Maps  showing  the  location  of  the  power  stations  and  transmission 
lines  used  in  public  service  and  the  names  of  the  public-utility  com- 
panies and  their  plants  were  published  for  Maine,  New  Hampshire, 
Vermont,  Massachusetts,  Rhode  Island,  Connecticut,  New  York, 
Pennsylvania,  New  Jersey,  Maryland,  Delaw^are,  District  of  Colum- 
bia^ Virginia,  and  Indiana. 

The  report  on  the  developed  and  potential  water  power  of  the 
United  States  was  published  in  February  as  a  press  notice.     It  con- 
tains tables  that  show  for  each  State  the  total  installed  capacity  ot 
water  wheels  in  plants  of  100  horsepower  or  more  and  the  maximixxn 
and  minimum  potential  water  power.     The  table  of  developed  wafc^r 
power  shows  tliat  near  the  end  of  1921  there  were  in  the  United 
States  3,120  water-power  plants  of  100  horsepower  or  more,  with,  a 
total  installed  capacity  of  7.926,958  horsepower.     Of  this  total    78 
per  cent  is  in  public-utility  plants  and  22  per  cent  in  manufacturing" 
plants.     The  five  leading  States  and  the  amount  of  developed  water 

fower  in  horsepower  in  each  are  as  follows:  New  York,  1,291,857; 
California,   1,149,099:   Washington,  454,356:    Maine,   449,614:   and 
Montana,  344,420. 

DIVISION  OF  ENLAKOED  AND  STOCK-ll^VISlNG  HOMESTEADS. 

The  work  of  the  enlarged  and  stock-raising  homestead  division  is^ 
divided  into  two  distinct  classes — the  examination  of  public  lands  for 
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designation  under  the  enlarged  and  stock-raising  homestead  laws 
and  the  examination  of  streams  and  neighboring  lands  as  a  basis  for 
the  classification  of  public  lands  with  respect  to  their  value  for  water 
power  or  irrigation. 

In  the  season  of  1921  the  examination  of  lands  applied  for  under 
enlarged  and  stock-raising  homestead  laws  was  started  as  early  as 
possible  without  incurring  loss  of  time  because  of  bad  weather  and 
was  therefore  in  full  progress  at  the  beginning  of  July.  It  was  con- 
tinued generally  until  rIoveml>er.  Twenty  classifiers  of  various 
grades,  including  five  assigned  from  the  land-classification  board, 
were  engaged  in  field  work  during  the  whole  or  part  of  the  season. 

Field  examination  under  the  stock-raising  homestead  law  was  con- 
fined generally  to  lands  for  which  applications  had  already  been  made 
and  was  begun  in  land  districts  whexe  no  work  was  done  last  year 
or  the  work  was  not  finished.  At  the  beginning  of  the  year  about 
3,000  applications  requiring  field  examination  of  the  lands  involved 
were  on  hand.  In  addition  to  individual  examination  of  the  lands 
included  in  most  of  these  applications,  reconnaissance  examinations 
were  made,  for  the  designation  of  block  areas,  in  all  the  States  in 
which  work  was  done  except  California.  The  lands  in  the  following 
States  included  in  applications  pending  at  the  beginning  of  the  year 
were  examined: 

Arizona:  All  districts. 

California:  AU  districts. 

Colorado:  Del  Norte,  Denver,  Durango.  Oleiiwood  Spriiij^s.  Montrose,  and 
Pueblo. 

Idaho:  Blackfoot,  Boise,  Hailey,  Lewiston. 

Montana:  Bozeman,  Glasgow,  Great  Falls,  Havre,  and  Lewistowu  d-stricts 
and  most  of  the  Billings,  Helena,  Kallspell.  Miles  City,  and  Missoula  districts. 

Nebraska :  All  of  western  part. 

Nevada :  All  districts. 

New  Mexico:  All  districts. 

North  Dakota:  AU  districts. 

Orepon:  La  Grande  district  and  most  of  the  Bums,  Th(»  Dalles,  and  Vale 
districts. 

South  Dakota :  All  districts. 

Utah:  All  districts. 

Washington :  All  d'stricts. 

Wyoming:  Practically  all  districts. 

Field  examination  of  entries  under  the  enlarged-homestead  act  was 

confined  during  the  summer  of  1921  mostly  to  Colorado,  Wyoming, 

^ew  Mexico,  Arizona,  California,  and  Oregon.    Lands  included  in  a 

few  entries  in  other  States  were  examined  in  connection  with  the  ex- 

amination  of  stock-raising  homesteads. 

During  the  field  season  of  1022  the  force  engaged  in  the  examina- 
^ion  of  lands  subject  to  entry  under  the  stock-raising  homestead  law 
;f^ais  been  assigned  also  to  the  examination  of  lands  applied  for  under 
^  ^  e  enlarged-homestead  laws.    Field  work  was  begun  early  in  June 
^id  at  the  end  of  the  month  was  in  progress  in  California,  Colorado, 
daho,  Montana,  North  Dakota,  Oregon,  Utah,  and  Wyoming. 

The  reconnaissance  investigation  of  the  surface  and  ground-water 

^2sources  of  Nevada  that  was  begun  in  the  spring  of  1921  for  the 

'iirpose  of  classifying  lands  under  the  ground-water  reclamation  act 

as  continued  during  the  summer  of  that  year,  and  in  June,  1922, 

brief  additional  reconnaissance  was  made  to  supplement  the  data 

deviously  obtained. 
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For  the  purpose  of  classifying  lands  with  relation  to  their  value 
in  connection  with  the  development  of  water  power,  surveys  were 
made  of  water-power  possibilities  on  Salmon  Kiver  from  Salmon. 
Idaho,  to  the  mouth  of  the  river  and  of  Big  Horn  Eiver  through  Big 
Horn  Canyon,  Wyo. ;  and  the  surveys  begun  last  year  along  Siuslaw 
River  and  tributaries,  Oreg.,  and  on  Snake  River  from  Milner  to 
Weiser,  Idaho,  were  completed. 

A  reconnaissance  examination  of  power-site  withdrawals  along 
Arkansas  Biver  and  headwater  tributaries  west  of  Pueblo,  Colo.,  in- 
cluding profile  surveys  of  streams,  was  in  progress  in  the  summer  of 
1921  and  is  being  continued  this  year  for  the  purpose  of  obtaining 
sufficient  data  to  prepare  a  general  report  on  the  utilization  of  that 
portion  of  the  Arkansas  River  basin. 

Examinations  were  made  in  the  Bear  River  basin,  Utah  and  Idaho, 
and  in  the  Green,  Sevier,  and  Weber  River  basins,  Utah,  in  order  to 
determine  where  water-power  development  exists  in  trespass  and 
whether  all  lands  that  should  be  reserved  for  power  purposes  are  in- 
cluded in  power-site  reserves. 

In  California  examinations  were  made  of  power  and  irrigation 
possibilities  in  the  Feather  and  Kaweah  Biver  basins,  and  a  recon- 
naissance of  the  power-site  value  of  lands  in  the  Eel  and  Mad  River 
basins  is  now  in  progress. 

In  order  to  designate  dam  sites  for  detailed  survey  and  to  obtain 
information  necessary  for  preparing  a  report  on  the  water-power 
resources  of  Colorado  River  between  the  mouth  of  Green  River  and 
Lees  Ferry,  Ariz.,  an  engineer  was  detailed  to  a  topographic  party 
making  a  survey  of  that  stretch  of  the  river.  Another  engineer  was 
assigned  to  locate  dam  sites  on  Klamath  and  Trinity  rivers,  Calif., 
for  detailed  survey  by  a  topographic  party. 

A  report  on  Klamath  River  in  Oregon  and  California  and  its 
utilization,  based  on  an  examination  made  last  year,  has  been  com- 
pleted in  manuscript  form  and  will  be  published  as  a  water-supply 
paper. 

The  manuscript  of  a  report  on  the  water  resources  of  Uinta  Basin. 
Utah,  and  their  utilization  was  prepared  from  information  already  at 
hand  combined  with  the  results  of  a  little  field  work.  This  report 
will  be  published  as  a  water-supply  paper. 

Some  revision  has  been  given  to  reports  on  the  water  powers  of 
the  Great  Salt  Lake  basin,  Utah,  and  on  the  water  powers  of  New 
Mexico. 

LAND-CLASSIPICATION  BOABD. 
ORGANIZATION  AND  PERSONNEL. 

The  work  of  the  land-classification  board  consists  of  classification 
based  on  mineral  character  and  classification  based  on  water  supply, 
and  the  corresponding  units  of  organization  are  the  division  of  min- 
eral classification  and  the  division  of  hydrographic  classification 
The  latter  division  includes  three  more  or  less  distinct  sections,  each 
dealing  with  a  type  of  classification  work  in  which  water  supply  is  an 
essential  element.  At  the  end  of  the  fiscal  year  the  organization  and 
the  technical  personnel  were  as  follows : 

Chief,  W.  C.  Mendenhall,  geologist. 

Chief  engineer  and  assistant  chief,  Herman  Stabler. 

Secretary,  Elsie  Patterson. 
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Division  of  mineral  classification:  J.  D.  Northrop,  geologist;  0.  D.  Avery, 
mining  engineer;  G.  W.  Holland  and  N.  W.  Bass,  classifiers;  W.  W.  Boyer, 
associate  geologist. 

Division  of-  hydrographic  dassiflcation :  Power  section:  B.  B.  Jones  and 
W.  G.  lioyt,  hydraulic  engineers ;  N.  J.  Tubbs,  engineer ;  E.  E.  Jones,  classifier ; 
Warren  Oakey,  assistant  engineer.  Irrigation  section:  J.  F.  Deeds,  hydraulic 
engineer;  C.  E.  Nordeen,  topographic  engineer;  W.  N.  White,  classifier.  Graz- 
ing section :  J.  G.  Mathers,  engineer ;  A.  B.  Aldous,  W.  L.  Hopper,  and  R.  O. 
Helland,  classifiera 

In  addition  two  engineers.  R.  W.  Davenport  and  D.  J.  Guy,  have 
been  detailed  from  the  board  for  duty  with  the  Federal  Power  Com- 
mission. 

Ihiring  the  year  there  were  2  additions  to  the  force  and  10  separa- 
tions. At  its  end  the  total  number  of  persons  on  the  regular  staff, 
including  the  clerical  force  and  employees  detailed  to  the  Federal 
-Power  Commission,  was  53.  In  addition  to  this  regular  force  14 
classifiers  on  the  rolls  of  the  water-resources  branch  joined  the  staff 
of  the  land-classification  board  during  the  office  season  in  connection 
with  the  stock-raising  homestead  classifications. 

scx)PE  AND  charactf:r  of  the  work. 

The  land-classification  board  was  organized  to  perform  the  duties 
relating  to  "  the  classification  of  public  lands "  with  which  the 
(Geological  Survey  is  charged  by  the  law  of  March  3,  1879  (20  Stat. 
•J94).  Since  its  organization  the  board  has  prepared  and  recom- 
mended withdrawals  of  lands  known  or  believed  to  be  valuable  for 
coal,  planned  their  examination,  classified  and  appraised  them,  and 
initiated  their  restoration  to  the  public  domain  for  disposal  in  ac- 
cordance with  their  classification.  It  has  recommended  the  crea- 
tion of  oil,  phosphate,  and  potash  reserves  pending  the  enactment  by 
Congress  of  appropriate  laws  for  the  disposition  of  the  minerals 
involved.  It  has  classified  large  areas  of  oil-shale  lands  and  has 
selected  the  lands  to  be  set  aside  as  oil  and  oil-shale  reserves  for  the 
Navy  and  drafted  orders  for  their  withdrawal.  It  has  formally 
classified  as  to  all  minerals  all  or  parts  of  several  Indian  reservations 
and  as  to  metalliferous  minerals  extensive  areas  of  land  within  the 
Northern  Pacific  Bailroad  grant,  the  board  planning  the  examination, 
the  Indian  Office  furnishing  the  funds,  and  the  geologic  branch  ex- 
ecuting the  field  work.  ItTias  initiated  withdrawals  of  lands  valu- 
able for  the  development  of  water  power  in  order  to  prevent  possible 
serious  interference  with  their  use  for  that  purpose  and  bears  an  im- 
portant part  in  facilitating  the  utilization  of  the  withdrawn  lands 
lor  water-power  development.  It  prepares  and  recommends  desig- 
nations required  prior  to  allowance  of  applications  for  entry  of  lands 
Under  the  enlarged  and  stock-raising  homestead  acts. 

Under  the  mineral  leasing  act  of  February  25,  1920  (41  Stat.  437), 
^He  classified  mineral  lands  and  the  mineral  reserves  previously 
^r-eated  on  recommendation  of  the  board  are  subject  to  lease,  and 
^He  board  is  required  to  define  the  "known  geologic  structure"  of 
Pti'oducing  oil  or  gas  fields,  to  determine  what  is  leasing  and  what  is 
Prospecting  ground,  to  recommend  the  creation  of  leasing  units,  to 
^^ggest  appropriate  requirements  as  to  royalty,  minimum  annual 
pi*oauction,  and  minimum  investment,  and  generally  to  make  the 

12292—22 5 


64  FORTY-THIBD  BEPORT  OF  QEOLOOICAL.  SURVEY. 

classdfications  and  to  give  advice  on  the  geologic  and  economic  pr 
lems  that  must  be  solved  to  render  the  leasing  act  effective. 

The  tasks  that  arise  in  connection  with  the  work  above  outlii 
are  performed  on  the  basis  of  records  accumulated  during  43  ye 
of  activity  by  the  Survey  in  mapping  the  topography  and  mvesti^ 
ing  the  mineral  and  water  resources  of  the  public  domain.  If  ex; 
ing  records  are  deficient  and  can  not  be  supplemented  satisf  actoi 
from  other  scientific  sources,  the  board  prepares  plans  for  field  in^ 
tigation  and  n^akes  an  allotment  from  its  lunds  to  such  other  brai 
oi  the  Survey  as  is  best  equipped  to  obtain  the  needed  informati 
In  a  sense  the  land-classincs^ion  board  is  a  repository  of  essent 
data  relating  to  the  natural  resources  of  the  public  domain  anc 
clearing  house  for  information  of  many  types  required  in  the  i 
ministration  of  the  laws  enacted  by  Congress  and  the  policies  adopt 
by  the  Executive  for  the  conservation  and  utilization  of  those 
sources. 

The  greater  part  of  the  information  disseminated  by  the  board 
utilized  through  the  General  Land  Office  and  the  office  of  the  Sec 
tary  of  the  Interior,  where  such  facts  as  to  the  character  of  lar 
are  needed  as  a  basis  for  the  administration  of  certain  laws  and  I 
development  of  certain  policies.  Much  of  the  land-classification  wo 
is  done  under  a  plan  of  procedure  arranged  with  the  General  La 
Office,  which  involves  the  submission  of  technical  reports  on  numi 
ous  types  of  cases  before  that  office  and  the  department  for  dispoe 
Other  bureaus  and  offices  of  the  Interior  Department,  as  well  as  otl 
departments  of  the  Government,  are  also  supplied  with  informati 
pertaining  to  the  character  of  the  public  domain. 

FUNDS. 

The  sundrjr  civil  a^t  of  March  4,  1921,  appropriated  $300,000  i 
the  classification  of  lands  by  the  Geological  Survey  in  the  fiscal  y( 
ended  June  30,  1922.  Expenditures  from  this  appropriation  by  \ 
several  branches  of  the  Survey  for  general  administration,  for  \ 
office  work  of  the  land-classification  Doard,  and  for  field  work  ci 
rently  needed  as  a  prerequisite  thereto,  were  substantially  as  follow 

Administrative  branch .  $25,800 

Alaska  branch  2,000 

Geologic  branch 38,800 

Land-classification  board 110.400 

Topographic  branch 25,500 

Water-resources  branch 05,500 

298,000 

The  remainder  of  the  appropriation  ($2,000)  was  withheld  fro 
use  in  much  needed  work  on  request  of  the  Bureau  of  the  Budget 
a  part  of  its  economy  program. 

CORBE8PONDENCE. 

During  the  year  20,719  letters  and  petitions  were  received  by  t 
land-classification  board,  about  28  per  cent  less  than  in  the  precedii 
year.  In  addition,  5,475  copies  of  miscellaneous  correspondence  wi 
sent  to  the  board  for  its  information  and  filing ;  this  correspondei 
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ide  up  largely  of  letters  from  the  General  Land  Office  to  its 
Bteers  and  of  reports  on  the  character  of  lands  by  its  inspec- 
d  examiners,  copies  of  decisions  rendered  by  the  Departanent 
Interior,  and  copies  of  withdrawals  and  restorations  recom- 
1  by  the  Keclamation  Service.  Within  tiie  same  period  17,704 
were  prepared  \ty  the  board,  or  H  per  cent  leas  than  in  the 
ng  year.  These  figures  show  an  average  of  M  incoming  let- 
d  of  58  outgoing  letters  for  each  working  day  of  tiie  year. 


SUKICABT  OF  GASBS^ 

information  supplied  by  the  board  is  furnished  either  in  re- 

lubmitted  in  response  to  specific  requests  for  data  or  in  the 

f  broad  areal  ciassifications  made  under  the  laws  relating  to 

blic  domain  and  its  natural  resources.    The  following  table 

summary  of  the  cases  before  the  board  for  action  during  the 

id  indicates  that  reports  were  rendered  on  more  than  25^000 

(  requests.    The  number  of  cases  disposed  of,  however,  is  of 

ignincance  in  the  light  of  the  fact  that  some  require  only  a  few 

s^  consideration,  whereas  others  require  exhaustive  study  and 

h  extending  over  several  days  or  weeks,  and  some  necessitate 

ivestigations. 
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DIVI8I017  OF  MUfERAL  CLASSIFICATION. 


activities  of  the  division  of  mineral  classification  are  directed 
three  primary  lines  of  effort  involving,  first,  the  withdrawal, 
cation,  and  restoration  of  public  lancb  known  or  believed  to 
3  mineral  value;  second,  the  solution  of  geologic  problems 
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arising  in  the  administration  of  the  act  providing  for  leasing  o 
mineral  lands;  and,  third^  the  preparation  of  reporte  concerning  th 
mineral  character  of  specific  lands  for  the  information  and  guidanc 
of  other  Government  bureaus  charged  with  the  administration  o 
the  public  land  and  Indian  land  laws. 

Despite  the  preoccupation  of  the  division  with  urgent  problena 
pertaiBing  to  the  second  phase  of  its  activities,  substantial  progrec 
was  ioaile  during  the  year  along  the  broader  lines  of  mineral-kn 
classificatioa. 

The  appfoval  of  the  potash-land  leasing  act  in  October,  1917,  an* 
of  the  general  mineral-lands  leasing  act  in  February,  1920.  remove 
in  effect  the  necessity  for  further  withdrawals  of  lands  known  o 
believed  to  contain  deposits  of  coal,  oil,  gas,  phosphate,  oil  shal< 
sodium,  or  potash,  but  it  did  not  obviate  the  necessity  for  the  classi 
fication  ana  restoration  to  the  public  domain  of  some  50,000,000  acre 
then  embraced  in  outstanding  mineral-land  withdrawals.  To  thi 
unfinished  task  the  mineral  division  is  devoting  as  much  energy  a 
the  limitations  imposed  by  small  personnel,  inadequate  geologi 
information,  and  pressure  of  more  urgent  tasks  will  permit,  'ui 
results  accomplished  in  the  fiscal  year  include  a  net  reduction  o 
450,341  acres  in  the  total  area  previously  classified  as  coal  land,  i 
net  increase  of  268,359  acres  in  the  area  previously  classified  as  phos 
phate  land  and  decreases  of  3,914,988  acres,  or  10  per  cent,  in  the  are 
of  outstanding  coal  withdrawals,  of  110,803  acres,  or  about  2  pe 
cent,  in  the  area  of  outstanding  petroleum  reserves,  and  of  298,84 
acres,  o):  11  per  cent,  in  the  area  of  outstanding  phosphate  reserve 
No  chan^  was  effected  during  the  ^ear  in  the  areas  previously  classi 
fied  as  oil  (and,  withdrawn  or  classified  as  oil-shale  land,  included  ii 
potash  reserves,  or  withdrawn  on  account  of  concealed  deposits  o 
metalliferous  minerals. 

The  ^oss  areas  already  classified  as  valuable  for  mineral  and  thos 
remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain  miner 
als  under  the  act  of  June  25,  1910,  are  shown  in  the  following  table 

Summary  of  outstanding  mineral  mthdratcais  and  ctasaificatUmMf  June  $0, 

1922,  in  acres. 


Alaska.... 
Arixona... 
Arkansas.. 
California. 
C<darado.. 


State. 


Florida 

Idaho 

Louisiana 

Montana 

Nevada 

New  Mexico... 
North  Dakota. 

Oregon 

South  Dakota. 

Utah 

Washington... 
Wyoming 


Coal. 


Withdrawn. 


141,945 


17,643 
4,277.957 


Classifledas 
coal  land. 


56,993 


61,160 

8,720 

3,170,645 


OU. 


Withdrawn. 


230,400 


1,178,392 
222,977 


Classifiadas 
oil  land. 


4,761 


10,612,683 

83,833 

5,369,349 

5,954,364 

4,361 


4,603 
'6,*585,'07i' 


466,990 

1,350,937 


5, 179, 100 

601,852 

2,437,283 

34,n5,131 


582,684 

11,178,286 

18,887 

250,093 

1,101,587 

141,444 

6,736,313 

29,896,486 


84,894 


1,962,787 

i,'6»,*i7»' 

6,588,583 


43,  (V< 


42,01 
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a^tmmoit  of  fmMmMnff 


iMf ,  li»  aoraf   OontimieiL 


OUrittte. 

FhospluiU. 

PotMii 

(wltti- 

dnwn). 

SUto. 

Wltli- 
dnwn. 

ritfrtftni 

aBoa-dnle 

land. 

Wlthp 
drewn. 

ClaoUM 

uphos- 

phateland. 

Ctlitonia. 

00,618 

ColoradOL 

41,  MO 

952,230 

noridA 

"  "iio.Ms' 
720,584 
287,883 

Idrtio. 

267,722 

Xoottna. 

Nfirite  ... 

123 

86,584 

*        •     •         • 

80.^3 

Utih 



2,705,015          302,465 
460,103          996,040 

"*#  ^"^ 

25,203 

128,267 

4,117,377  .    2,425,404 

203,015 

120,040 

The  contributions  of  the  mineral  division  to  the  administration 
of  the  mineral-lands  leasing  acts  are  fundamental  and  important. 
They  involve,  with  respect  to  coal,  the  determination  whether  a 
prospecting  permit  or  a  lease  should  be  issued  and,  if  a  lease  is  re- 
quired, the  establishment  of  a  leasing  unit  consistent  in  area  and 
content  of  coal  with  the  mining  operation  to  be  undertaken  and 
the  recommendation  of  appropriate  stipulations  in  the  matters  of 
malty,  minimum  investment,  and  minimum  annual  production. 
With  respect  to  oil  and  gas  they  rec[uire  the  definition  of  "the 
blown  geologic  structure"  of  producing  oil  or  gas  fields  as  the 
primary  distinction  between  leasin/g^  and  prospecting  areas,  the  de- 
:ermination  of  the  structural  relations  oi  lands  emoraced  in  pros- 
3ecting-permit  applications,  and  the  classification  of  all  tracts  in- 
cluded in  such  applications  which  are  at  the  same  time  involved  in 
mperfected  entries  imder  the  nonmineral-land  laws.  Similar  types 
)f  essential  service  involving  decisions  based  on  geologic  evidence 
ire  rendered  in  the  .idmini^ration  of  the  potash-land  leasing  act 
and  the  sections  of  the  general  mineral-lands  leasing  act  pertaming 
to  phosphate,  oil  shale,  &ad  sodium. 

The  following  table  summarizes  the  year's  activities  of  the  divi- 
sion to  the  extent  that  they  involve  the  consideration  of  specific 
applications  for  permit  or  lease  rights  under  the  leasing  acts: 

ApplicatioiM  under  the  mineral  leasing  acts,  fiscal  year  1921-22. 


Permits. 

1 

Leases. 

Patents. 

Mineral. 

Re- 

ceived. 

Acted 
on. 

7,051 
^45 

Pend-      Be- 
ing.   1  ceived. 

1 

462' 

Acted 
on. 

Pend- 
ing. 

Re- 
ceived. 

Acted 
on. 

Pend- 
ing. 

on  and  eas 

6,W7 
515 

Co»l.     ^ 

234  :         106 
4 

9i 

3 

1 
2 

43 
1 

^bosphate 

Sodhim 

8 

in 

2    

15              3 
1 

PotejKiiim 

148          133 

1               2 

3 

OOshale 

2 

1 

The  broader  phases  of  the  division's  activities  under  the  leasing 
acts  were  restricted  during  the  year  almost  entirely  to  its  designa- 
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lions  of  the  boundaries  of  the  "  known  geologic  structure "  of  pro- 
ducing oil  and  gas  fields — that  is,  the  designation  of  the  lands  that 
are  subject  to  lease  only,  as  distinguished  from  those  on  which  pros- 
pecting permits  may  be  granted.  The  results,  which  involve  an 
exhaustive  study  of  each  area  considered,  include  definitions  of  the 
Gas  City  and  Baker  gas  fields,  in  Montana,  and  the  Hidden  Dome 
and  Little  Grass  Creek  gas  fields  and  Bolton  Creek  oil  field,  in 
Wyoming,  together  with  a  revised  definition  of  the  Mahoney  Dome 
gas  field,  in  Wyoming.  At  the  end  of  the  year  38  fields,  having  a 
total  area  of  343,082  acres,  had  been  defined. 

In  the  matter  of  reports  rendered  in  response  to  requests  of  the 
General  Land  Office  and  the  Office  of  Indian  Affairs  for  information 
concerning  the  mineral  possibilities  of  specific  lands,  gratifying 
progress  resulted  from  a  special  effort  made  during  the  year  to  dis- 
pose of  the  excess  of  penaing  cases  accumulated  during  the  period 
m  which  the  efforts  of  the  division  were  necessarily  centered  on  its 
functions  under  the  leasing  acts.  The  general  summary  of  cases 
(p.  65)  shows  a  net  gain  of  1,982  such  cases  involving  reports  to  the 
General  Land  Office  and  of  13  cases  involving  reports  to  the  Office 
of  Indian  Affairs.  The  anticipated  effect  of  this  effort  is  the  attain- 
ment of  current  status  in  this  phase  of  divisional  activity  early  in 
the  ensuing  fiscal  year. 

In  all  the  types  of  activity  pursued  by  the  division  the  requisite  of 
definite  information  on  which  to  base  decisions  and  recommendations 
of  appropriate  action  has  necessitated  the  planning  and  financing  of 
considerable  field  work,  both  reconnaissance  and  detailed,  undertaken 
by  the  geologic  and  topographic  branches. 

DIVISION   OF  HYDROGRAPHIC   CLASSiriCATION. 

POWER  SECTION. 

The  work  of  the  power  section  consists  primarily  in  obtaining  and 
making  available  for  administration  under  the  public-land  laws  in- 
formation as  to  the  water-power  resources  of  the  public  land&    Re- 
ports are  made  on  specific  problems  as  they  arise,  such  problems 
ordinarily  involving  conflict  between  projects  for  power  develop- 
ment and  applications  under  the  land  laws.    The  endeavor  is  made 
to  reach  solutions  by  which  the  possibilities  for  developing  power 
may  be  preserved  with  a  minimum  of  interference  with  agricultural, 
transportation,  or  other  interests.     In  connection  with  these  specific 
problems  and  also  in  a  broad  way  constant  review  is  being  made  of 
power  reserves  in  order  that  all  land  having  material  value  for  the 
development  of  power,  and  only  such  land,  shall  be  held  reserved  for 
that  purpose.    The  extent  of  this  task  is  indicated  by  the  fact  that 
over  4,000,000  acres  of  land  is  included  in  power  reserves  whose  use 
will  be  required  for  the  development  of  about  15,000,000  continuous 
horsepower. 

In  order  that  its  information  may  be  substantially  complete,  the 
section  designates  areas  not  thoroughly  surveyed  for  examination 


by  the  field  bnndMB  of  the  Barv^y.   Importuii  items  of  field  work 
to  obtein  dete  for  power  claflsification  in  progreas  at  the  request  of 
the  lend-daarificatioii  board  and  finanoea  by  allotments  from  its 
funds  during  the  year  included  plan  and  profile  surveys  of  Colorado 
River  between  Green  and  Paria  rivers^  Utah  and  Arizona,  and  of 
Klamath  and  Trinity  rivers,  Calif orma;  and  detailed  studies  and 
rsports  on  the  poaBunlities  of  developing  power  in  the  Klamath 
River  basin,  Ongon  and  California;  ELaweah  River,  California; 
Hinslaw  River.  Oregon ;  Snake  River,  Idaho,  OreTOU,  and  Washing- 
ton^ Salmon  River,  Idaho;  Bear  River,  Idaho  and  Utah;  the  Uinta 
Basm,  Utah ;  Arkansas  River,  Colorado ;  and  Bijor  Horn  River,  Mon- 
tana and  Wyoming.    All  such  information  as  it  becomes  available  is 
carefully  indexed  and  incorporated  in  an  inventory  of  water  resources 
maintailied  by  the  land-classification  board,  which,  when  complete, 
will  enable  tlie  section  to  give  competent  advice  on  short  notice  as  to 
the  manner  in  which  each  tract  of  public  land  having  value  for  power 
can  bert  be  used  in  connection  with  the  development  of  water  power 
and  as  to  the  relation  of  such  use  to  other  possible  uses  of  the  tract. 
The  work  of  the  section,  in  so  far  as  it  is  readily  subject  to  statis- 
tical record,  is  briefly  summarized  in  the  table  of  power-site  reserves, 
tbe  table  of  outstandmg  water  resources  and  agricultural  withdrawals 
and  classificaticHia,  and  the  general  summary  of  cases.     Certain 
features  of  the  operations  under  power  permits  and  grants  issued 
prior  to  the  passage  of  the  Federal  water-power  act,  as  disclosed  by 
ii^rts  made  on  request  of  the  section,  are  summarized  in  the  f  oUow- 
io£  paragraph. 

Pursuant  to  the  instructions  of  the  Secretary,  dated  August  34, 
1916  (45  L.  D.  826) ,  permittees  under  the  act  of  February  15,  1901 
(31  Stat  790),  and  grantees  under  the  act  of  March  4,  1911  (86 
8tat.  1258),  to  whom  rights  have  been  granted  by  the  Secretary  of 
the  Interior  since  January  1, 1913,  were  called  upon  for  detailea  re- 
ports of  the  operations  or  developments  of  their  power  systems  during 
the  calendar  year  1921.    An  examination  of  these  reports  shows  that 
the  total  installation  of  the  59  reporting  companies  is  1,260^000  kilo- 
watts, of  which  1,010,000  kilowatts  is  in^alled  at  hydroelectric  plants. 
The  total  energy  generated  amounted  to  3,725,000,000  kilowatt-hours, 
of  which  8,400,000,000  kilowatt-hours  was  generated  by  water  power. 
A  total  of  52,430,000  kilowatt-hours  was  purchased  from  companies 
which  have  no  porticm  of  their  plants  under  permit  or  grant  from 
the  Interior  Department.    Of  the  amount  purchased  42,970,000  kilo- 
watt-hours was  generated  by  water  power.  The  operating  expenses 
for  the  Gompames  venerating  100,000,000  kilowatt-hours  or  more 
a  year  (90  per  cent  of  which  was  generated  by  water  power),  includ- 
ing taxes  and  depreciation,  averaged  8.7  mills  per  kilowatt-hour  sold. 
Tb  gross  income  from  electrical  operations  of  the  same  companies 
was  16  mills  per  kilowatt-hour  of  energy  sold. 
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Power  output  of  permittees  and  grantees,  X916-J921. 


Year. 


1916 
1917 
1918 
1919 
1930 
1921 


Number 
reporting. 


26 
a2 
61 
67 
66 
69 


Kilowatt- 
hoars. 


1,200,000,000 
2,000,000,000 
3,200,000,000 
3,100,000,000 
4,200,000,000 
3,726,000,000 


Increase  or  decreasi. 


KQowatt- 
hours. 


+800,000,000 
+1,200,000,000 

-100,000,000 
+1,100,000,000 

-475,000,000 


Pereeot 


-K7 


-11 


Power-site  reserves,  in  acres, 

[Includes  all  areas  reserved  or  classified  as  valuable  forpower  purposes  and  withheld  subjeet  to  disponl 
only  under  the  Federal  water-power  act  of  June  10, 1920  Ml  Stat.  i063).  Designations,  r»iaMiii«»^t1'*T«ff,  lod 
other  t^pes  of  reserves  are  included  in  the  total  areas  without  distinction.] 


State. 


Alabama 

Alaska 

Arizona 

Artnmsas 

California 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

Montana 

Nebraska 

Nevada 

New  Mexico.. 

Oregon 

South  Dakota 

Utah 

Washington.., 

Wisconsm 

Wyoming 


Reserved 

prior  to 

Julyl, 

1921. 


422 

131,687 

944,369 

26,081 

603,536 

305,365 

486 

396,087 

1,240 

12,841 

241,619 

761 

27,875 

214,422 

503,351 

12 

586, 3»1 

157,546 

1,096 

195,753 


Elimi- 
nated prior 
to  July  1, 
1921. 


520 
105,194 


17,994 
32,615 


132,657 


67,546 


Reserves 
outstand- 
ing prior 
to  July  1, 
1921. 


422 

131,067 

839,175 

26,081 

585,542 

272,750 

486 

263,410 

1,240 

12,309 

174,119 

761 

27,595 

208,183 

455,556 

12 

473,455 

122,250 

1,096 

128,207 


Reserved 

during 
fiscal  year. 


327 

20,178 

158,870 

2,388 

213,809 

18,387 


2,278 
18,544 


21, 170 


Elimi- 
nated dur- 
ing fiscal 

year. 


268 
15,631 


3,536 

32,694 

9,200 

10,626 

244,721 

759 
3,495 

208 
17,4ffi 

4,373 
645 
226 


oatstaod* 
ingJuxit 
30,1922. 


749 

151,245 

998,045 

^4M 

790,00 

12^Stf 

70 

206,644 
4<80 
II 
471,101 
140, 3i> 

149,S77 


4,350,823 


627,107 


3,723,716 


717,662 


82,130  i      4,3N,23» 


Summary  of  outstanding  tcater  resources  and  agricultural  withdrawals  and 

classificationSi  June  30,  1922,  in  acres. 


StAte. 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

ColOTado , 

Florida 

Idaho , 

Michigan 

Minnesota 

Montana 

Nebraska 

Nevada 

New  Mexico. . 

Oregon , 

South  Dakota. 

Utah 

Washington. . 

Wisconsin 

Wyoming 


Power  reserves. 


With- 
drawals. 


120 

93,415 

302,208 

22,354 

297^  ia5 

252,510 


Classifica- 
tions. 


190 
1,183 

151 

1,590 

24,605 

3,652 


231,555 

1,240 

12,309 

148,197 

761 

27,543 

65,483 

415, 180 


389 


5,218 


Designa- 
tlons.a 


528,245 


1,242 


143, 161 
15,891 


450,770 
114,170  ; 


1,792 
5,182 


88,691 


20,351 


2,523,611 


65,545 


687,297 


Miscella- 
neous. 


439 
56,647 
167,441  I 

4,625 

477,383  , 

19,344 

486 

2,306 


19,378 
'244*773' 


9,250 

12 

18,798 

20,807 

870 

40,335 


1,062,786 


Total. 


740 
151,2ti 

tSm 

275^806 
486 

172,00 

m 

272,816 

soi^oM 

441,881 

'  12 

471,380 

140> 

m 
i40,sn 


4,380,188 


o  Designated  and  not  otherwise  withdrawn. 
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Summary  of  outstanding  water  reeowrees,  etc. — GoDtinoed. 


state. 


iUornJa. 
lorado.. 
&ho. . . . 


maas , 

ffhigfcti , 

mtana 

sbnska. 

fiyads. , 

Bv  Mexico.., 
otk  Dakota. 


r«B. 

wlkvikota. 


rashii^pnti. 
ryoodnf . . . 


wltli- 
diawals. 


23,010 


1,160 
1,728 


o,on 


1,960 


PuUie 
water  with- 
drawals. 


13,061 


67,788 

1,820 

12,120 


7,190 


10,431 
6,281 


Stoek-iaiaing 

hflmestead 

designatianB. 


Bnlaned- 

hanestead 

djilgimMcHiii  > 


10,610 


80 

35,043 

1,714 


84,083 


13,201 
240 

34,526 
920 

82,185 


260,662 


12,867,276 
1,120 

J'Si'SS 
7,080,227 

4,873,675 

101,434 

2,831 

14,239,552 

136,135 

415,500 

30,506,500 

320,832 

61,161 

5,800,111 

6,398,267 

090,528 

501,289 

18,867,903 


110,738,807 


25,607,205 


32,677^637 

12,970,976 

687,734 


53,857,424 


46,460,478 
42,806,207 
12,250,022 


20,179,812 
15,973,005 
10,479,280 
6,330,083 
28,643,472 


320,518,565 


Qroand-watir 
ledaniatiQo 
detigiiations. 


1,100,000 


1,100.000 


>  Includes  5d9fiS4  acres  in  Idaho  and  1,562,614  acres  in  Utah  designated  under  nonresidenoe  proylsions 
rtbeacts. 

niBXGATZOy  BEonov. 

The  primary  work  of  the  irrigation  section  is  classification  of  lands 
nth  respect  to  irriffability  under  the  enlarged  and  stock-raising 
lomestead  and  Nevada  ground- water  reclamation  acts.  In  the  main, 
he  thousands  of  applications  received  are  disposed  of  on  the  basis 
f  office  information  recorded  in  the  inventory  of  water  resources 
nd  other  convenient  aids  to  ready  reference.  Broad  areal  classifica- 
ion  has  been  made  as  far  as  practicable,  and  in  consequence  the 
umber  of  incoming  cases  has  been  reduced  to  a  minimum.  Cases 
bat  can  not  be  handled  oth^wise  are  listed  for  field  examination 
nd  report  by  the  water-resources  branch.  Additional  broad  field 
tudies  in  critical  areas  are  planned  for  execution  by  the  field  branches 
^hen  required  and  financed  by  allotments  from  the  funds  of  the 
card.  During  the  year  such  studies  were  made  in  the  Arkansas  Biver 
alley,  Colorado,  the  Casa  Grande  Valley,  Arizona,  and  the  Uinta 
Jasin,  Utah,  and  an  extended  survey  of  irrigation  possibilities  was 
lade  in  Nevada. 

The  section  also  makes  reports  on  the  sufficiency  of  water  supply 
nd  general  feasibility  of  irrigation  projects  that  recjuire  some  form 
f  Federal  approval  in  connection  with  the  administration  of  the 
ublic-land  laws,  and  it  initiates  the  withdrawal  of  lands  for  reser- 
oir  sites. 

The  tables  relating  to  enlarged  and  stock-raising  homestead  desig- 
ations  and  the  general  summary  of  cases  show  briefly  the  results  of 
lany  features  of  the  work  of  the  section.  During  the  year  an  area 
f  382,320  acres  in  Nevada  was  designated  under  the  ground-water 
Bclamation  act,  and  1,160  acres  in  California  was  included  in  res- 
rvoir-site  withdrawals. 

GRAZING  SECTION. 

The  stock-raising  homestead  law  requires  that  prior  to  entry  under 
fi  terms  the  lancT  shall  be  classified  as  nontimbered,  nonirrigable, 
aluable  chiefly  for  grazing  and  raising  forage  crops,  and  or  such 
laracter  that  640  acres  is  reasonably  required  for  the  support  of  a 
imily.  The  grazing  section  of  the  board  determines  what  lands 
lall  be  so  classified,  except  as  to  irrigability,  which  is  determined 
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bv  the  irrigation  section.  The  nature  of  the  classification  is  so  com- 
plex that  m  many  extensive  areas  detailed  information  concerning 
the  particular  tract  applied  for  is  essential  to  proper  classification. 
Field  examination  of  individual  tracts  by  the  water-resources 
branch  is  therefore  planned  by  the  prazing  section  and  financed  bv 
allotments  from  the  board's  funds.  Broad  area!  classification,  after 
general  reconnaissance,  is  applied  wherever  practicable,  thus  reduc- 
ing the  number  of  detailed  field  investigations  to  a  minimum. 

After  struggling  since  1917  to  overcome  the  handicap  of  an  almost 
total  lack  of  specific  information  and  to  report  on  the  many  thou- 
sands of  applications  filed  soon  after  tlie  passage  of  the  act.  the 
grazing  section  has  finally  made  its  work  essentially  current. 

Reservation  and  restoration  of  tracts  valuable  for  watering  stodt 
is  also  a  duty  of  this  section.  During  the  year  additions  to  public 
water  reserves  embraced  285  acres  in  Arizona.  8,192  acres  in  Califor- 
nia, 240  acres  in  Idaho.  1.103  acres  in  Nevada,  80  acres  fn  New  Mexico. 
1,317  acres  in  Oregon,  2,570  acres  in  Utah,  and  40  acres  in  Wyoming, 
and  the  cancellations  of  such  reserves  included  585  acres  in  California, 
240  acres  in  Montana,  45  acres  in  Nevada,  200  acres  in  New  Mesico, 
900  acres  in  Oregon,  3,871  acres  in  Utah,  and  2,242  acres  in  Wyoming. 
The  areas  remaining  reserved  as  public  watering  places  in  the  sev- 
eral States  at  the  end  of  the  year  are  shown  in  the  table  of  outstand- 
ing water  resources  and  agricultural  withdrawals  and  classifications, 
which  also  shows  the  outstanding  designations  under  the  stock-rais- 
inp  homestead  act. 

The  general  summary  of  cases  and  the  summary  of  stock-raising 
homestead  designations  show  in  detail  other  features  of  the  progress 
of  the  work  of  this  section. 

Summary  of  enlargrd-homettead  designalioni.  in  ncrct. 
lAreaa  cluslfled  an  arid  nnd  nonln-tcatile,  rmld«DO»  by  CTtrjrmeii  reqnlred  Ian  st 
Feb.  19,  I9O0  (36  Stat.  8391.  ftppltcable  to  AH»OD«.  Colorado,  MonUna.  Ktnit. 
New  Mexico.  OregoE.  Utah,  WaBhiiigtoii.  Wyoming ;  act  of  June  17.  181 0  (38  Blit 
Bail,  applKable  to  ICHho:  act  of  Jiinp  13.  1012  (37  Stat  132|,  applicable  to  CnH- 
lornla.  North  Dakota:  act  of  Mar.  3.  lOKJ  |3B  Stat.  0S3),  applicable  to  Kanng:  Kt 
of  Uar,  4,  ISm  (38  Bint.  11631.  appllcahle  to  noatb  Dakota),  Areas  clasBlBcd  as  utl 
non Irrigable,  and  lacklni  aomeMIc  water  mpply,  realdeDce  bj  pntrymen  not  c«qaln>l 
(act  at  Feb.  16.  in09  (K  Stat.  63D),  applicable  (o  Utah;  act  of  Juno  IT.  1910  (H 
Stat.  B3I),  applicable  to  Idaho).] 


la  prerlou^  daalgnated  under  b«cs,  l-a,  oa»  designated  m 
m  prevliiiuly  dislgnaUd  oDdet  Ka.  1-i.  now  dulgnatod  ai 
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Summary  of  stock-raising  homestead  designations,  in  acres, 

I  claMdiied  as  Donlnigable,  Dontimbered,  chiefly  valuable  for  graslng  and  raisinj? 
4ge  cropfl«  and  of  lucn  diiiraeter  that  640  aeree  Is  reaaonably  required  for  the 
;>ort  of  a  family.    Act  of  December  29^  1916  (39  Stat  862).] 
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DIVISION  or  BOOK   PUBLICATION. 


BSOTIOV  OF  TEXXa 


iiing  the  year  22,697  pages  of  manuscript  were  edited  and  pre- 
d  for  printing,  and  proof  sheets  comprising  2,121  galley  proofs 
11,487  page  proofs  were  read  and  corrected.  Indexes  were  pre- 
d  for  19  publications,  covering  4,600  pages.  Copy  and  proof  or 
;ils  for  1,958  pages  oi  multigraph  ana  mimeograph  matter  were 
.  The  publications  of  the  year  are  listed  and  abstracted  on 
s  4-10. 

1;  the  end  of  the  fiscal  year  six  persons  were  employed  in  this 
on.  The  water-resources  branch  nas  continued  to  render  special 
tance  in  preparing  copy  and  reading  proof. 


BEOnOK  OF  ILLirSTBATIOKS. 


le  number  of  illustrations  prepared  was  2,565,  including  215 
ellaneous  maps,  574  sections  and  diagrams,  402  photographs,  and 
[  paleontologic  drawings;  302  miscellaneous  jobs  were  also  done 
he  section.  The  illustrations  transmitted  to  accompany  manu- 
als numbered  1,716,  to  be  reproduced  by  chromolithography, 
olithography,  halftone,  zinc  etching,  and  cuts  already  en- 
ed.  The  number  of  proofs  received  and  examined  was  1,663. 
he  end  of  the  year  material  for  illustrating  44  reports  was  on 
L  During  the  year  the  force  has  been  reduced  by  one  death  and 
resignation;  one  of  the  vacancies  was  filled  by  transfer  from  an- 
r  section  of  the  Survey,  and  the  force  now  includes  11  persons. 
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DIVISION    OF    MAP    EDITIXO. 
BBOTIOV  OF  OBOLOOIO  MAPS. 

The  geologic  maps  and  other  illustrations  for  42  reports,  7  folio6 
of  the  Geologic  Atlas  of  the  United  States,  and  Part  IT  of  the  World 
Atlas  of  Commercial  Geology  were  examined  and  adited  dwmg  the 
year.  Part  II  of  the  World  Atlas,  comprising  10  maps  printed  in 
colors,  with  accompanying  text,  was  completed  and  publisned.  One 
geologic  folio  (No.  213,  New  Athens-Okawville,  111.)  was  completed 
and  published.  Three  folios  (Raton-Brilliant-Koehler,  N.  Aftsx.- 
Colo.,  Hot  Springs,  Ark.,  and  Ray,  Ariz.)  were  well  advanced  and 
the  maps  printed.  The  maps  of  the  Central  Black  Hills  (S.  Dak.) 
and  Carlyle-Centralia  (111.)  folios  were  in  color  proof,  approved  for 
printing.  The  Riddle  (Oreg.)  folio  was  prepared  and  made  ready 
for  engraving. 

SECTIOV  OF  nrSPEOTION  AND  EDITIHG  07  TOPOGRAPSIO  XAPS. 

During  the  year  62  topographic  maps  were  edited  and  transmitted 
for  engraving,  227  published  topographic  maps  were  edited  for  re- 
print, and  294  maps  were  edited  as  illustrations  for  Survey  reports, 
a  total  of  583  maps  edited.  The  proofs  read  in  first,  second,  and 
combined  proof  for  new  topographic  maps  numbered  95,  and  plate 
proof  was  read  for  corrections  to  166  reprinted  topographic  maps. 
Proofs  were  corrected  for  98  maps  reproduced  by  photolithography. 
At  the  end  of  the  year  69  new  topographic  maps  were  in  process  of 
engraving  and  printing.  Index  maps  tor  16  State  circulars  were  re- 
vised and  proofs  corrected.  A  new  edition  of  the  topographic  and 
geologic  index  map  of  the  United  States  was  prepared  ana  printed 
on  a  scale  of  1:2,500,000.  (See  also  "Topographic  branch,"  pp. 
46-47.) 

DIVISION  OF  DISTKIBUTION. 

A  total  of  457  publications,  comprising  157  new  books  and  pam- 
phlets, 1  new  geologic  folio,  Part  II  of  the  World  Atlas  of  juom- 
mercial  Geology,  7  reprinted  books  and  pamphlets,  2  new  geologic 
maps,  90  new  or  revised  topographic  maps,  198  reprinted  topo- 
graphic maps,  and  1  list  of  publications,  were  received  by  the 
division  of  distribution  during  the  year.  A  number  of  special 
pamphlets  and  forms  prepared  for  administrative  use  were  also  de- 
livered and  distributed.  The  total  units  of  all  publications  received 
numbered  479,117  books  and  pamphlets,  4,258  geologic  folios,  5,010 
copies  of  Part  II  of  the  World  Atlas,  132  geologic  maps,  and  969,981 
topographic  and  other  maps,  a  grand  total  of  1,458,498. 

The  division  distributed  590,284  books,  8,734  folios,  3,099  copies  of 
the  World  Atlas  (1,103  of  Part  I  and  1,996  of  Part  II),  and  ^^7,477 
maps,  a  total  of  1,329,594,  of  which  6,346  folios,  1,907  copies  of  the 
World  Atlas  (788  of  Part  I  and  1,119  of  Part  II),  and  594,217  maps 
were  sold.  The  sum  received  and  deposited  in  the  Treasury  as  the 
residt  of  sales  of  publications  was  $42,078.99.  including  $38,888.84  for 
topoCTaphic  and  geologic  maps,  $872.75  for  geologic  folios,  airf 
$2,367.40  for  copies  of  the  World  Atlas.  The  division  receivea  and 
answered  97,607  letters. 
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DIVISION  OF  ENGRAVINO  AND  FBINTINO. 
TOPOGSAPHIO  XAPB  AVS  GBOLOOIO  TOLIOB. 

'ing  the  fiscal  year  70  new  topographic  maps  were  engraved 
trinted.  In  addition  to  these,  22  new  topographic  maps  were 
ved,  but  the  printing  was  not  completed  by  June  30.  A  strip 
nplete  the  map  of  Lawrence  County,  Mo.,  was  also  engravea, 
)  prints  were  required.  Engraving  on  14  more  new  topographic 
was  nearly  completed.  Twenty  new  maps  were  photolitho- 
ed  and  printed,  making  a  total  of  90  new  maps  printed  and 
red. 

sections  were  engraved  on  the  i^lates  of  222  maps.  Reprint 
ns  of  181  topographic  maps  showing  corrections  and  of  17  cor- 
[  State  and  otlier  photolithographed  maps  were  also  printed 
elivered. 

new  and  reprinted  maps  288  different  editions,  amounting  to 
II  copies,  were  delivered  to  the  map  room. 
5  new  geologic  folio  was  published,  the  edition  amounting  to 
copies.    Extra  geologic  maps  of  tnis  folio  to  the  number  of 
)pies  were  also  delivered. 

OTKS&  eOVSBHXXVT  XAP  PBIHTIVG. 

arge  amount  of  work  was  also  done  for  the  Government  Print- 
ffice,  various  branches  of  the  War  Department,  Federal  Board 
ocational  Education,  Veterans'  Bureau,  Department  of  State, 
ury  Department,  Department  of  Labor,  Navy  Department,  De- 
tent of  Justice,  International  Boundary  Commission,  Depart- 
of  the  Interior,  Reclamation  Service,  General  Land  Office, 
tu  of  Mines,  Office  of  Indian  Affairs,  National  Park  Service, 
lu  of  Standards,  Forest  Service,  Federal  Power  Commission, 
jtate  Commerce  Commission,  Alaskan  Engineering  Commis- 
IJnited  States  Tariff  Commission,  Weather  Bureau,  Bureau  of 
Bureau  of  Public  Roads,  Bureau  of  Markets  and  Crop  Esti- 
,  and  States  Relations  Service.  This  work  for  other  branches 
J  Government  included  many  reprint  editions  and  amounted  to 
$106^000,  for  which  the  appropriation  for  engraving  and  print- 
jologic  maps  was  reimbursed  by  transfer  of  credit  on  the  Dooks 
I  United  States  Treasurer. 

rk  was  also  done  for  private  firms,  State  organizations,  and  col- 
and  the  money  received  in  payment  for  the  work,  $350.67,  wafe 
d  into  the  Treasury  of  the  United  States  to  be  credited  to  mis- 
eous  receipts.  Transfer  impressions  to  the  number  of  491  were 
during  the  year,  including  230  furnished  to  contracting  printers 
cjuifiition  of  the  Government  Printing  Office,  161  furnished  to 
te  firms  and  institutions,  and  100  furnished  under  cooperative 
ED^pte  without  charge  to  various  State  geological  surveys. 
riM  the  year  Part  II  of  the  \Vorld  Atlas  of  Commercial  Ge- 
aB4  ^e  large  irrigation  and  relief  map  of  California  were  com- 
l,  ^fi  wM  as  a  large  amount  of  miscellaneous  work  relating  to 
ftp  publications  of  the  Geological  Survey. 
contrtust  and  miscellaneous  printing  of  all  kinds,  2,442,227 
I  were  printed.  Including  topographic  maps  and  geologic 
,  a  grana  total  of  3,416,698  copies  were  printecl  and  delivereci. 
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PHOTOOBAFHZC  LABORATORY. 

The  output  of  the  photographic  laboratory  consisted  of  12,819 
negatives  (1^89  wet,  2,361  dry,  319  paper,  4,734  field  negatives  de- 
veloped, and  4,116  photolithographic),  907  lantern  slideSj  90,62S 
prints  (67,219  maps  and  diagrams,  16,561  photographs  for  illustra- 
tions, and  6,849  rectigraphs),  3,664  zinc  plates,  158  zinc  etchings, 
46  celluloid  prints,  263  lantern  slides  colored,  and  993  prints  mount^. 

ABMINISTBATIVE  BRANCH. 
EXECUTIVE    DIVISION. 

The  work  of  the  executive  division  was  of  the  same  general  char- 
acter as  during  the  fiscal  year  1921. 

MaMs^  files^  and  records, — During  the  year  148,015  pieces  of  mail, 
of  which  2,508  were  registered,  were  opened  and  referred ;  5,000  letters 
and  cards  were  received  in  connection  with  revisions  of  mailing  lists. 
In  addition  174,800  letters  were  received  direct  by  the  other  divisicwas, 
making  a  total  of  327,815,  a  decrease  of  6  per  cent  compared  with  1921. 
Of  the  letters  opened  in  this  division,  21,955  contained  $41,889.38 
remitted  for  Survey  publications,  a  decrease  of  10  per  cent  in  number 
of  letters  and  of  $2,330.02  in  amount  compared  with  1921.  The  num- 
ber of  ordinary  letters  mailed  through  the  division  was  108,065,  of 
registered  letters  and  packages  21,436,  and  of  form  letters  and  cards, 
etc.  (addressograph  section)  600,000.  In  addition  299,200  pieces  of 
mail  were  sent  out  direct  from  other  divisions.  The  total  number  of 
outgoing  pieces  of  mail  for  the  Geological  Survey  was  1,028,701. 

Freight  and  express. — During  the  year  2,000  pieces  of  freight  and 
express  were  handled,  954  outgoing  and  1,046  incoming. 

Personnel. — ^The  roll  of  Secretary's  appointees  numbered  877  at 
the  end  of  the  fiscal  year,  122  less  than  at  the  end  of  1921.  The  total 
number  of  changes  in  the  personnel  was  506,  which  included  74  ap- 
pointments and  196  separations  (4  deaths). 

During  the  calendar  year  18,170  days  of  annual  leave  and  4^965 
days  of  sick  leave  were  granted,  being  68  per  cent  of  the  amount  of 
the  annual  leave  which  could  have  been  taken  and  18^  per  cent  of  the 
amount  of  sick  leave  which  it  would  have  been  possible  to  grant  to  &U 
average  of  893  employees;  12,366  days  of  leave  without  pay  and 
furlough  were  also  granted. 

The  personnel  work  and  the  recording,  referring,  reviewing,  filings 
and  mailing  of  correspondence  required  the  service  of  17  cle%.  0^ 
June  30,  1922,  this  number  was  reduced  to  13. 

DIVISION   OF  SCIENTmC  AND  TECHNICAL  EQUIPMENT. 

The  requisitions  on  the  division  of  scientific  and  technical  equips- 
ment  during  the  year  numbered  1,286,  of  which  1,254  were  completecJ^- 
Registration  of  instruments  was  checked  and  errors  corrected.  Th.^ 
principal  correction  was  in  aneroid  barometers,  which  were  foun^ 
to  be  very  irregular  and  showed  improper  handling.  An  exhibitioS^ 
of  the  barometer  was  arrangedj  and  an  effoi-t  was  made  to  educate 
all  users  in  the  proper  care  of  this  delicate  instrument.  An  apparatus 
for  determining  the  flow  of  oil,  salt  water,  and  fresh  water  throu]^ 
oil  and  sand  was  devised.     A  system  for  the  setting  of  platinuHi 
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« 

*ross  wires  was  perfected  and  is  now  being  used  for  the  Geological 
Survey  and  Seclamation  Service  at  a  material  saving.  Previously 
mly  one  shop  in  the  country  did  work  of  this  sort,  and  naturally 
ts  charges  were  high.  A  noncorrosive  and  nonmagnetic  bomb  to 
svithstand  a  pressure  of  3,000  pounds  was  made.  Improvements  on 
leep-well  apparatus  and  many  other  devices  were  accomplished  at 
Tiuoh  less  cost  than  would  have  been  possible  in  an  outside  shop. 

UBRART. 

In  the  library  the  receipts  numbered  1,598  books,  14,572  periodi- 
cals and  pamphlets,  and  653  maps;  1,401  books  were  bound.  The 
record  of  readers  and  visitors  is  13,369,  and  the  loans  for  outside 
ise  7,736  books  and  426  maps.  Continued  calls  are  received  from 
libraries  in  other  parts  of  the  country  for  the  loan  of  publications 
tcnown  to  be  available  only  in  this  library,  such  as  scarce  forei^ 
governmental  reports  on  geolo^,  foreign  technical  and  scientmc 
periodicals,  and  foreign  maps.  New  cards  to  the  number  of  7,396 
were  added  to  the  catalog,  and  576  catalog  entries  were  prepared 
and  submitted  to  the  Library  of  Congress  tor  printing.  Over  3,000 
letters  were  written,  largely  concerning  the  exchange  of  publications; 
this  correspondence  involved  the  translation  of  hundreds  of  letters 
in  foreign  languages.  Foreign  articles  and  letters  to  the  number 
Df  265  were  translated  for  other  divisions  of  the  Survey.  The  bibli- 
ography of  North  American  geology  for  1919  and  1920  was  prepared 
and  submitted  for  publication.  The  small  staff  of  the  library  did  its 
best  to  make  this  great,  highly  special,  and  almost  priceless  collection 
of  books  and  maps  fill  the  full  measure  of  service  which  it  should 
render  to  students  and  specialists. 

DIVISION  OF  AOOOUNTS. 

Condensed  statements  covering  the  expenditures  from  Federal 
funds  during  the  year  are  given  on  pages  T8r-79.  The  amounts  con- 
tributed by  States  for  cooperative  wore  are  set  forth  on  pages  48, 
53-54. 
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ILLUSTRATION. 
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Plate  I.  Areas  covered  by  topographic  surveys  made  by  United  States 
Geological  Survey  prior  to  July  1,  1922 

II 


FORTY-FOURTH  ANNUAL  REPORT  OF  THE  DIRECTOR 
OF  THE  UNITED  STATES  GEOLOGICAL  SURVEY. 


George  Otis  S311TH,  Director, 


APPROPKIATIONS. 

The  direct  appropriations  for  the  work  under  the  Geological  Sur- 
vey for  the  fiscal  year  1922  comprised  items  amounting  to  $1,450,940. 
In  addition  $119,000,  to  be  disbursed  under  the  direction  of  the  Public 
Printer,  was  appropriated  for  printing  the  reports  of  the  Survey, 
and  allotments  of  $8,000  and  $5,050.93  for  miscellaneous  printing 
and  binding  and  miscellaneous  supplies,  respectively,  were  made  from 
Interior  Department  appropriations. 

OENEKAL  SUMMAKT. 

The  range  of  the  Geological  Survey's  activities  is  shown  by  the 
following  outline  of  tlie  work  done  during  the  year,  which  is  set 
forth  in  detail  in  the  reports  of  tlie  several  branches.  During  the 
fiscal  vear  1923  the  Survey 

Made  geologic  surveys  in  82  States,  mapping  the  geology  and  determiniDg 
Uie  mineral  resources  and  geologic  history. 

Studied  ore  deposits  in  10  States  and  prepared  or  brought  to  dilterent 
stages  of  completion  16  reports  on  ore  deposits. 

Made  geologic  studies  in  8  States  to  determine  the  prospects  of  obtaining  oU 
und  gas  and  prepared  or  partly  prepared  20  reports  showing  the  results  of  such 
studies. 

Made  laboratory  researches  to  determine  the  sources  of  petroleum,  the 
nnHle  of  its  formation  from  them,  and  the  features  of  oil  sands,  such  as  texture 
Hnd  porosity,  that  are  conducive  to  the  accumulation  of  oil. 

Published  maps  of  Kentucky,  West  Virginia,  and  southern  California  show- 
'^g  oil  and  gas  fields,  pipe  lines,  and  refineries,  and  a  similar  map  on  a  smaller 
*eale  of  tlie  United  States. 

Examined  and  sampled  coal  beds  in  9  States  for  the  classification  of  lands 
j^Hd  for  the  administration  of  the  land-leasing  act,  as  well  as  to  guide  future^ 
^^elopment,  and  prepared  or  has  in  preparation  6  reports  on  coal  fields. 

Made  geologic  examinations  of  sites  for  dams  and  reservoirs  in  6  States  in 
'^'^^operatlon  with  the  Reclamation  Service  to  determine  the  strength,  tightness, 
*^»^d  other  features  of  the  rocks. 

Continued  cooperation  with  the  Forest  Service,  the  General  Land  Office, 
^^^^d  the  Indian  Office  in  examinations  of  public  lands,  especially  to  determine 
^^lether  they  contain  oil,  gas,  or  other  mineral  deposits. 

Assisted  the  United  States  Coal  Commission  by  furnishing  statistical  records 
^*^d  expert  advice  concerning  certain  phases  of  the  coal  industry. 
L  Made  cooperative  field  studies  of  ore  deposits,  coal  beds,  and  geologic  forma- 
i  ^lona  in  Virginia,  North  Carolina,  Alabama,  and  Idaho  and  completed,  in  co- 
rn ^^ration  with  the  State,  the  manuscript  of  a  geologic  map  of  Arizona. 
1  Identified  thousands  of  fossils  to  determine  their  geologic  age  and  thus  the 
-1    '^ratigraphic  horizons  or  probable  depths  at  which  they  were  found,  in  order 
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that  they  may  he  made  serviceahle  to  drillers  for  oil  and  gas  and  others,  as  weU 
as  In  general  geologic  research. 

Mapped  and  examined  geologically  parts  of  the  San  Andreas  rift  zone  Vt\ 
California  to  determine  the  occurrence  of  earthquakes  in  this  zone  !n  recent 
geologic  time. 

Puhlished  more  than  40  reports  on  the  geologic  features  and  mineral  resources 
of  areas  in  difTerent  parts  of  the  United  States. 

Examined  the  mineral  resources  in  Alaska  adjacent  to  the  Alaska  Railroad-  as 
well  as  those  in  the  Chitina  Valley,  in  the  vicinity  of  Fairbanks,  in  the  Wran^^ell 
and  Chandalar  districts,  and  in  the  Prince  William  Sound  region,  and  <le- 
termlned  the  general  condition  of  tlie  mining  industry  in  the  Territory. 

Made  a  reconnaissance  geologic  and  topographic  survey  of  the  oil  fields*  of 
the  Alaska  Pen'n.sula. 

Prepared  in  part  or  completely  reports  on  the  Juneau  and  the  Ke'chilican 
districts  and  the  Uuhy-Kuskokwlm  region  and  continued  revision  of  the  ^e'- 
graphic  d  ctionary  of  Alaska. 

Hegan,  at  the  retpiest  of  the  Navy  Department,  the  investigation  of  the  oil  re- 
sources of  Naval  Petroleum  Reserve  No.  4,  on  the  Arctic  coast  of  Alaska. 

Published  the  annual  report  on  the  mineral  resources  of  Alaska  for  lOl^O. 
giving  an  account  of  the  investigations  made  and  of  the  state  of  the  mining 
industry  during  the  year,  and  four  advance  chapters  of  the  similar  report  for 
1921.  as  well  as  reports  on  deposits  of  tin  ore  on  York  Peninsula,  on  depi>s  ts 
of  chromlte  on  Kenal  Peninsula,  and  on  the  geology  and  copper  deposits  of  the 
Kotsina-Kuskulana  district. 

Published  a  new  map  of  Alaska,  In  four  colors. 

Examined  and  Identified  more  than  2.000  specimens  of  rocks  and  m'nerals 
and  made  nearly  700  quantitative  analyses  of  rocks  and  minerals  for  use  in 
geologic  investigations. 

Continued  studies  of  the  physical  and  chemical  character  of  sed'ments  an<l 
of  the  principles  of  sedimentation,  making  in  this  study  analyses  of  68  samples 
of  ncean  sod  ments. 

Made  laboratory  studies  of  the  chemical  changes  by  which  copper  is  fornK**! 
in  nature. 

Determined  the  temperature  of  128  springs  and  geysers  In  Yellowstone 
National  Park  and  the  temperature  in  deep  wells  in  Pennsylvania,  Wyoniinfr. 
and  Oregon. 

Prepared  papers  on  isostasy  and  (»n  mountain  building  through  Isostati^ 
readjustment,  on  the  inorganic  constituents  of  marine  invertebrates,  and  <»" 
sodium  sulphate,  and  has  11  other  chemical  reports  in  various  stages  of  prepara- 
tion. 

Continneil  the  collection  of  the  annual  statistics  of  the  mineral  production 
in  the  United  States  and  cooiM^rated  in  tli's  work  with  18  States. 

Issued  wiH»kly  rejiorts  on  the  production  of  coal  and  monthly  reports  on  the 
production  (  f  petroleum  and  cement. 

Prepared  special  statisticnl  reports  regarding  various  mineral  commoditi^ 
for  several  other  Government  agencies,  including  the  Senate  Committee  <^" 
Manufactures,  the  President's  Conference  on  UnemplojTuent,  and  the  Fuel 
Distributor. 

Continued  to  compile  informntlon  showing  the  mineral  production  of  other 
countries,  especially  the  i^roductioii  of  coal  and  i>etroleum. 

Made  topograi)hic  surveys  in  22  States,  completing  new  surveys  of  are'^^' 
aggregating  nicire  tlian  18,000  s<iuare  miles  and  resurveying  areas  aggregating 
more  than  1.7(K)  .square  mile.*?. 

In  performing  this  work  ran  0.418  mil(*s  of  primary  levels,  established  l.'^*^*' 
permanent  bench  mark.s,  occupied  102  and  marl<ed  K8  triangulation  station**, 
and  ran  2..'n4  miles  of  lines  of  primary  traverse. 

Mai>iKMl  areas  in  Hawaii  aggregating  559  S(iuare  miles,  ran  05  miles  of 
primary  levels,  and  t»stablished  21  bench  marks,  all  in  cooperation  with  tlie 
Territory. 

Made  5r»4  linear  miles  of  river  .surveys  in  the  United  States  to  determine* 
stream  i^rofiles,  including  surveys  to  4leterniine  the  feasibility  of  storing  aii'^ 
diverting  waters  for  use  in  Irrigation  and  especially  for  tiie  generation  of 
power,  and  publislied  maps  showing  the  j>|}in  and  i>rofiIe  of  parts  of  Colorado 
River. 

Prepared  shaded  relief  maps  of  Ohi<».  West  Virginia,  and  Gnind  (^anyon 
of  the  Colorado  and  of  14  smallar  area.s.  including  a  map  of  the  country 
around  Washinirton.  I>.  C.,  bearing  on  the  btick  a  descriptive  text. 
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'ontinued  the  compilation  of  tlie  base  of  the  United  States  iKirtion  of  the 
?mational  map  of  tlie  world  in  cooi^eration  with  the  Bureau  of  Public  Roads, 
luintained  cooi)eration  in  to|>ographic  work  with  the  (!oast  and  Geodetic 
•vey,  the  Forest  Service,  the  Ue<*lamation  Service,  and  the  Engineer  Corps 
the  Army. 

•ubllshed  73  standard  topograpliic  maps  of  quadrangles  in  the  United  States 
I  14  State  maps. 

'ontinued  measurements  of  the  tlnw  of  streams  at  alxmt  1,00;)  stations  in 
United  States  and  Hawaii  to  determine  (luantities  of  water  available  for 
•ious  puriM»scs  and  to  provide  data  for  use  in  work  to  be  done  to  v>revent 
kIs.  performing  part  of  the  work  in  cooi>eration  with  other  (iovernment 
ranizations  and  with  32  States  and  Hawaii. 

Vlade  investigations  of  ground  water  In  10  States  and  in  Hawaii.  cooi)erat- 
r  in  this  work  with  0  States  and  Hawaii. 

Published  15  reports  relating  to  surface  water.  ',\  rei>orts  relating  to  groimd 
ter.  and  a  compreliensive  rei>ort  on  hydroelectric  [)ower  sj'stems  of  Califor- 
i  and  adjacent  States. 

Made  laboratory  studies  of  methods  of  water  analysis  and  analyzed  27;"j 
rnples  of  waters  collecte<l  at  dilTerent  places  in  tlie  United  States  to  determine 
Mr  mineral  quality  s<)  far  as  it  may  affect  their  us(*  in  manufacturing  indus- 
es,  and  prepare<l  and  published  a  rei)ort  showing  the  chemical  chanicter 
the  water  of  public  supplies  ns4Ml  by  nearly  31MKX),0(K>  i)ersons  in  3<)7  cities 
the  United  States. 

'ontinue<l  the  preparation  of  monthly  reports  showing  the  production  of 
H'tricity  and  the  consumption  of  fuel  by  public-utility  power  plants  and  the 
?paration  of  State  maps  showing  the  locathm  of  i)ower  stations  and  trans- 
ssi(»n  lines  use<l  in  public  service,  as  well  as  reports  showing  the  stock  of 
U  on  hand  from  time  to  time  at  ele<-trlc  public-utility  plants. 
Made  field  examinations  in  14  States  of  lands  subject  to  entry  under  the 
arged-homestead  an<l  stock-raising  homestead  laws. 

Made  field  examinations  of  streams  and  lands  In  14  States  to  enable  their 
sslfication  witli  respect  to  their  value  for  water  power  or  irrigation. 
Prepared  or  has  in  preparation  reiwrts  on  ground  water  in  areas  in  10  States. 
Reported  on  more  than  ir>,0<K)  cases  arising  under  the  administration  of  the 
!»lic-lan(l  laws. 

'lassified  40S.123  acres  with  respect  to  coal  and  1^12,949  acres  witli  resi>ect 
petroleum  and  increased  the  gross  area  of  define<l  oil  and  gas  fields  by 
989  acres. 

Reported  on  5,162  appllcathms  for  permits,  leases,  or  [talents  involving 
-die  mineral  lands  under  the  leasing  laws. 

.Recommended  the  addition  of  339,209  acres  to  the  power-site  reserves  and 
;  elimination  of  30,119  acres. 

Recommended  the  designation  of  2,078,818  acres  of  land  as  available  for 
tleraent  under  the  enlarged-homestead  acts  and  the  cancellation  of  designa- 
ns  involving  20,216  acres. 

teconunended  the  dcsignallon  of  2  2r»2,4(J9  acres  of  stock-raising  hoiia^stcad 
id  and  the  cancellation  of  designations  Involving  5,755  acres. 
Kdlted  and  otherwise  prepared  for  printing  24,473  pages  of  manuscript,  read 

I  corrected  2,748  galley  proofs  and  20,628  page  proofs,  and  prepared  lu- 
ces for. 55  reports  covering  12.985  pages. 

[Prepared  for  reproduction  in  r^orts  more  than  4.000  illustrations  and  pre- 
*e<l  geologic  maps,  .structure  sections,  and  other  illustrations  for  0  geologic 

I  OS. 

fOdited  and  transmitted  to  engraver  70  topographic  maps,  edited  for  engraving 
reprint  200  toi>ograi>hic  ami  other  maps  and  profile  river-surv<n-  sheets,  as 

II  as  195  maps  for  incorporation  in  reports,  and  read  more  than  tJOO  proofs  of 
K)graphlc  maps. 

r*ublishe<l  482,591  copies  of  books  and  pamphlets,  3,551  copies  of  geologic 

lios,  3,000  copies  of  the  World  Atlas  of  Commercial   Geology,  700  geologic 

'l>s.  ;ind   1,027,585  copie>^  of  t(>pographic  ami  other   maps,  a   gr;!n<l   total   of 

19,787  publications. 

Distributed  470,491  books,  8,262  geologic  folhxs,   1,053  copies  of  the  World 

las  of  Commercial  Geology,  and  741,110  maps,  a  total  of  1,220,992  copies  of 

blicatlons,  of  which  604,598  were  sold. 

Printed  for  other  bureaus  of  the  Government  nearly  3.000,000  copies  of  maps, 

irts.  diagrams,  etc.,  costing  about  $100,000. 
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Maintained  a  photograpliic  laboratory  whose  output  consisted  of  13,890 
negatives,  671  lantern  slides,  120,4^  prints,  and  other  material. 

Maintained  a  geologic  library,  receiving  more  than  14,000  books,  pamphlets, 
and  maps,  afforded  facilities  for  more  than  13,000  readers,  and  lent  for  outside 
use  more  than  7,500  books  and  maps. 

Received  nearly  340,000  letters,  handled  more  than  1,600  packages  or  pieces 
sent  by  freight  or  express,  incoming  and  outgoing,  and  sent  out  more  tiian 
1,400,000  pieces  of  mail 

MAJOK  CHANGES  IN  OKOANIZATION. 

On  September  22,  1922,  Congress  passed  an  act  establishing  a 
commission  to  inquire  fully  into  the  facts  relating  to  the  coal  in- 
dustry, with  the  aim  of  obtaining  advice  concerning  measures  that 
might  be  adopted  to  insure  a  supply  of  coal  to  the  industries  and  to 
the  people  generally  throughout  the  country.  Because  of  his  posi- 
tion as  Director  of  the  Geological  Survey,  a  bureau  long  and  inti- 
mately connected  with  the  mining  industry,  and  because  he  had 
personaUy,  both  as  geologist  and  as  administrative  officer,  given 
special  attention  to  coal  and  power  problems.  Dr.  George  Otis  Smith 
was  named  by  President  Harding  as  one  of  the  commissioners.  I 
This  selection  necessitated  making  a  choice  between  the  two  posi- 
tions, as  according  to  law  two  Government  positions  can  not  be  neld 
by  one  person  at  the  same  time.  Doctor  Smith  decided  to  accept  the 
conmiissionership  and  resigned  as  Director  of  the  Survey  October 
31.    In  reaching  this  decision  he  stated  that 

Tlie  opportunity  afforded  a  Survey  representative  to  serve  on  tlie  United 
States  Coal  Commission  is  not  only  a  deserved  honor  to  the  Survey  but  also  a 
desired  chance  to  make  the  largest  use  of  Survey  data  and  personnel  to  'tbe 
advantage  of  the  public. 

The  Coal  Commission  expires  by  law  September  22,  1923,  and    as 
both  the  President  and  the  Secretary  of  the  Interior  desired  to  h^^^^ 
Doctor  Smith  return  and  continue  his  effective  administration  of    ^h^ 
Geological  Survey  after  the  completion  of  his  duties  as  conu3C3is- 
sioner,  the  position  of  Director  of  the  Geological  Survey  was     ^^^ 
filled,  but  Philip  S.  Smith,  a  geologist  of  the  Survey,  who  since  JT^  ft^" 
uary  11,  1915,  had  served  durmg  the  absence  of  the  Director  as  .P^^^^' 
ing  Director,  was  continued  in  that  capacity. 

On  November  16  David  White  completed  10  years  of  servic^^  ^ 
chief  geologist.    His  contribution  to  the  administration  of  the  !El3ur 
vey  was  made  at  the  expense  of  his  own  scientific  work,  even  tho*^*^8* 
he  thereby  increased  the  scientific  value  of  the  work  of  his  associa^^^ 
It  seemed  fair  that  his  oft-repeated  request  for  permission  to  ret^     '^^^ 
to  his  own  geologic  studies  should  be  granted,  not  only  to  gra^^^fy 
the  natural  desire  of  an  investigator  who  had  laid  aside  rese»^^A 
problems,  one  after  another,  but  also  to  promote  the  advancement  ^^ 
the  science  of  geology.    The  return  of  Mr.  White  to  productive   /P' 
search  suggests  anew  the  sacrifice  involved  in  the  administratriV^ 
of  scientific  work.    Administration  by  scientists  is  the  keynote  of 
the  Survey's  policy,  yet  the  intellectual  cost  involved  in  this  draftiugr 
of  its  best  investigators  must  be  kept  down  to  a  minimum. 

W.  C.  Mendenhall,  for  more  than  10  years  the  geologist  in  charge 
of  the  land-classification  board,  succeeded  Mr.  White  as  chief  geolo- 
gist.  Mr.  Mendenhall's  28  years'  service  in  the  Survey  as  assistant 
geologist  and  geologist  comprised  field  experience  extending  from  the 
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southern  Appalachians  to  Alaska,  and  he  brii^  to  his  new  task  a 
broad  sympathy  with  the  technical  and  scienti^  problems  that  will 
come  xmder  his  direction,  as  well  as  ripe  experience  in  administra- 
tion. 

Mr.  Mendenhall  was  succeeded  as  chief  of  the  land-classification 
board  by  Herman  Stabler,  his  close  associate  in  that  branch  during 
the  last  10  years.  Mr.  Stabler's  demonstrated  capacity  as  a  hydraulic 
engineer  and  his  close  personal  contact  with  the  many  problems  re- 
latmg  to  the  application  and  utilization  of  water,  especially  in  its 
relation  to  the  administration  of  the  public-land  laws,  assures  the 
contSiuance  of  the  successful  application  of  geologic  and  engineering 
facts  and  principles  to  public-land  administration. 

NECKOLOOT. 

Rollin  D.  Salisbury,  geologist  of  the  Geological  Survey  and  head 
of  the  depailment  of  geology.  University  of  Chicago,  died  at  Chi- 
cago, 111.,  August  15,  1922.  Professor  Salisbury  was  a  distinguished 
figure  in  American  geology  through  his  personal  investigations, 
chiefly  in  tlie  field  of  geographic  and  glacial  geology,  and  through 
the  inspiration  he  gave  to  a  host  of  students,  many  of  whom  are 
Qow  among  the  ablest  and  soundest  of  the  active  investigators  in 
the  science  of  geology. 

Barton  F.  Howe,  who  had  been  employed  in  gaging  streams  since 
1919,  was  drowned  March  3,  1923,  in  Delaware  River  near  Port 
Jervis,  N.  Y.,  while  engaged  in  official  duties. 

PUBLICATIONS. 

The  publications  of  tlie  year  comprised  153  book  publications  in 
the  regular  series,  133  maps,  and  numerous  circulars,  lists  of  publi- 
<^tions  and  maps,  advance  statements  on  mineral  production,  and 
press  bulletins.  The  total  number  of  pages  in  the  book  and  map  pub- 
lications was  15,130.  Fifteen  book  publications  and  207  maps  were 
sprinted. 

Brief  notices  of  the  publications  in  the  regular  series  and  of  the 
'^ew  maps  issued  during  the  year  are  given  in  the  following  pages. 
These  titles  constitute  the  annual  i^ecord  of  work  accomplisned — 
^hat  is,  completed  to  the  extent  of  making  the  results  available 
for  use. 

P^ORTY-THiBD  ANNUAL  REPORT  of  the  Dircctor  of  the  United  States  Geological 
Survey  to  the  Secretary  of  the  Interior,  for  the  fiscal  year  ended  June 
30,  1922.    82  pages,  1  plate. 

A  detailed  account  of  the  work  of  the  Geological  Survey  during  the  year. 
The  field  work  included  geologic  surveys  in  32  States,  topographic  sur- 
veys in  21  States,  and  investigations  of  water  resources  in  40  States,  be- 
sides work  in  Alaska  and  Hawaii.  The  office  work  included  geologic 
studies,  compilation  of  mineral  statistics,  chemical  and  physical  researches, 
land  classification,  and  the  preparation  of  reports  and  maps.  The*  Direc- 
tor continued  to  present  the  results  of  the  Survey's  investigations  in 
popular  language  by  addresses  and  magazine  articles.  More  than  <W).0(M> 
hooks  and  pamphlets  and  nearly  730,000  maps  were  distributed. 

**'torE8sioNAL  Papkb  122.  Copper  deposits  of  the  Tyrone  district,  N.  Mex.,  by 
Sidney  Paige.    57  pages,  10  plates,  29  text  figures. 

The  Tyrone  district  is  In  Grant  County,  southwestern  New  Mexico. 
Its  copper  deposits  consist  of  primary  ores  enriched  by  descending  rain 
water  and  impoverished  by  leaching.     This  report  describes  the  geology 
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of  the  district  and  the  processes  that  have  taken  part  In  the  formation  of 

the  deposits  and  contains  a  brief  note  on  the  prosi)ects  for  additional  ore 

bodies. 
Pkofkssional  Papkr  1i*4.  Tlie  inortranic  constituents  of  marine  invertebrates, 

seccmd  edition,  revised  and  enlarged,  by  F.  W.  Clarke  and  \V.  (\  Wheeler. 

64  pages. 

A  study  to  determine  the  substances  contributed  to  marine  sediments 

by  corals,  moUusks,  and  other  invertebrates. 
Pkofkssional  Paper  129.  Sliorter  contributions  to  general  ge5>logy,  192L    235 

pages,  61  plates,  11  text  figures. 

(Nmtains  10  pai>ers  on  stratigraphy,  paleontology,  and  general  geology. 

previously  published  separately.  ^ 

I'ROFEssio.NAL   Papkr   130.  The   Laramie  flora   of   the  Denver    Basin,  with  a 

review  of  the  Laramie  problem,  by  F.  H.  Knowlton.     179  pages.  38  plates. 

I  text  figure. 
Gives  the  results  of  investigations  of  the  I-,aramie  formatlort  and  its 

flora  and  the  history  of  the  changes  of  opinion  in  respect  to  beds  assigned 
to  this  formation.  As  the  final  classification  of  s(une  supposed  Ijiramle 
areas  is  still  uncertain  this  account  of  the  flora  is  confined  to  an  areii 
about  which  there  is  littie  disagreement.  Describes  129  forms.  74  of  tliera 
as  new  .species. 

Professional  Paper  131-A.  Additions  to  the  flora  of  the  Wilcox  group.  !>} 
P3.  \V.  Herry.    21  pages.  18  plates. 

Supplements  the  account  of  the  Wilcox  flora  published  in  1916,  de.scril>- 
ing  numerous  specimens  of  petrified  wood  which  show  that  conifers 
were  much  more  plentiful  in  Wilcox  time  (early  EJocene)  than  M 
been  supposed  from  the  lack  of  remains  of  their  foliage. 

Profes.sional  i*APER  131-1>.  A  section  of  the  PahM>zoic  formations  of  the 
Grand  Canyon  at  the  Pass  trail,  by  L.  F.  Noble.  73  pages,  7  plates.  4 
text  figure.s. 

Although  the  thick  series  of  liorizontal  Paleozoic  beds  that  makes  op 
the  greater  part  of  the  wall  of  the  Grand  Canyon  is  broadly  familiar  to 
in(»re  i)ooplc  than  the  beds  exi)ose<l  in  any  other  area  in  the  western 
United  States,  the  details  of  the  stratigraphy  are  only  imjierfectly  known. 
S(K'tions  of  these  formations  have  been  measured  at  four  places  in  the 
(irand  Canyon  National  Park,  and  this  paiier  g.ves  one  of  the.se  secti'*'^^ 
in  detail,  with  notes  on  tlie  other  s^vtions. 

Professional  Paper  131-C.  The  shapes  «»f  beach  pebbles,  by  C.  K.  Wentwortli. 

II  pages,  2  platen.  8  text  figures. 

Keport   of   a   .study   Including   UK^asurements   of   more   than   300  hearh 
pebbles    at    two    localities,    to    determine   the    shapes   produce<l    by  wa^'^ 
abrasioiL 
I*ROFEssioNAL  Paper  131-D.  A  gecdoglc  reconnaissjince  in  the  Gulf  C!oastal  Plfl'" 
of  Texas  near  the  Kio  Grande,  by  A.  C.  Trowbridge.    3:^  pages.  6  plates. 

Prepared  to  meet  the  need  for  a  map  and  a  brief  description  of  th^ 
formations  on  the  Texas  side  of  the  llio  Grande,  to  serve  as  a  key  for  ^^' 
portant  stratigraphic  work  in  progress  both   in  the  United  States  and  ^"^ 
Mexico.     Omtains  also  a  short  paper  on  new  species  of  Eocene  Mollu^^ 
from  this  region,  by  Julia  Gardner. 
Professional  Paper  131-Pi.  Prelimiiuiry  report  on  fossil  vertebrates  of  the  S^*" 
Pedro  Valley,  Ariz.,  with  descriptions  of  new  species  of  Rodentia  and  La^*^ 
morpha,  by  J.  W.  Gidley.     15  pages.  2  plates.  . 

Describes   fossil   remains   that   establish   the   Pliocene   age   of  the  s^rV 
mentary  deposits  in  San  I»edro  Valley,  which  had  previou.*;ly  been  conf**"' 
ered  Pleistocene. 
Professional  Paper  131-F.  Revision  of  the  flora  of  the  (ireen  lUver  forraatl^*" 
with  de.scriptions  of  new  si)ecies,  by  F.  H.  Knowlton.    52  pages,  5  plate??- 

The  Green  River  formation  extends  for  about  300  miles  southward  f^^^^t 
the  Wind  River  Mountains,  Wyo.,  in  a  belt  that  has  a  maximum  width  *! 
150  miles.  It  is  of  economic  interest  because  of  its  oil  shales,  which  oc<^^ 
over  vast  areas  in  Wyoming,  Colorado,  and  Utah.  This  paper  descril)es  r*' 
fossil  plants  of  the  f<»rmation  and  sets  forth  the  conditions  that  prevail^ 
during  its  deposition,  as  revealed  by  these  plant  remains. 
Professional  Paper  131-G.  Fossil  plants  from  the  Tertiary  lake  beds  of  sout''* 
central  Colorado,  by  F.  H.  Knowlton.     17  pages,  4  plates. 

A  preliminary  description  of  tlie  fossil  i>lants  found  in  several  lake-b«« 
deposits  in  the*  San  Juan  Mountain  region. 
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lOFESsioNAi.  I>APKR  181-H.  The  fauna  of  the  so-falletl  Dakota  formation  of 
northern  central  C'olonido  and  Its  e<iu1valent  In  southeastern  Wyoming,  t)y 
J.  B.  Re(*8ide,  jr.    20  pap:es.  6  plates. 

The  fossil  remains  described  include  seven  si>ecies.  besides  some  undeter- 
mined fish  8<*ales  and  l)ones. 

I'LLETiN  680-Z.  Structure  and  oil  and  pas  resources  of  the  Osapre  Tleservation, 
Okla.— Tps.  2«  and  27  N.,  R.  12  E.,  by  P.  V.  Uoundy,  K.  C.  Heald.  and  O.  H. 
Richardson.    29  pa>;es,  6  plates,  2  text  figures. 

The  final  chapter  in  the  series  of  rei>ort8  on  the  Osajfe  Reservation.  The 
structure  of  the  area  covered  has  l>een  worked  out  In  detail. 

rLLjrriN  G86.  Structui'e  and  oil  and  pas  resources  of  the  Osage  Reservation, 
Okla.,  by  David  White  and  others.    44.*^  papes.  W>  plates.  r»2  text  fipures. 

A  consi^didation  of  2(\  reports  published  at  intervals  between  1018  and 
11>22.  each  covering  one  or  more  townships  in  the  Osapre  Reser^•ntion. 

ri.LETiN  707.  Guidebook  of  the  western  United  States;  Part  B.  The  Denver 
&  Rio  Grande  Western  Route,  by  M.  R.  Oampl)ell.  xi.  266  pages,-  10  route 
maps.  9f)  [dates,  63  text  figures. 

To  **  know  America  first  "  is  a  patriotic  obligation,  but  to  meet  this  obliga- 
tion the  railroad  traveler  needs  to  have  his  e.ves  directed  toward  the  more 
lmi>ortant  or  essential  things  within  his  field  of  vision  and  to  have  much 
that  he  sees  explained  by  what  is  unseen  in  the  swift  passage  of  the  train. 
In  this  study  of  geography  at  first  hand  the  traveler  needs  a  handbook  that 
will  answer  the  questions  that  come  to  his  mind  so  readily  along  the  wa.r. 
To  meet  this  need  the  Geological  Survey  planned  a  series  of  guidebooks 
covering  tlie  chief  railroad  routes  west  of  the  Mississippi.  Four  of  these 
guiflebooks  were  issued  in  1915  and  1916  and  have  l>een  widely  used :  Bulle- 
tin 707  is  the  fifth  and  <*overs  one  of  the  finest  scenic  n)Utes  of  the  continent. 
The  route  from  Denver  to  Salt  I^ike  City  is  shown  on  10  acvunite  mnih> 
and  is  described  in  detail,  with  a  wealth  of  information  concerning  the 
geography,  geology,  history,  and  industries  of  this  mountain  region. 

I'rxFniN  708.  High-grade  clays  of  the  eastern  United  States,  with  notes  on 
some  western  clays,  by  H.  Ries,  W.  S.  liayley,  and  others.  328  pages,  HO 
plates.  38  text  figures. 

Prior  to  1917  large  quantities  of  certain  high-grade  clays  were  Imported 
into  the  United  States,  and  when  this  country  entered  the  war  the  problem 
arose  whether  similar  clays  produced  in  the  United  States  could  l)e  obtained 
in  sufficient  quantity  to  meet  a  much  larger  demand.  This  i*eport  presents 
the  results  of  an  investigation  made  to  throw  light  on  this  pniblem.  The 
authors  conclude  that  certain  indu*«tries  previously  using  foreign  clays  can 
disjiense  with  them  altogether  and  that  others  neeil  much  less  than  they 
had  been  using.  The  deposits  descril)ed  comprise  clays  use<l  for  white  ware, 
paper,  paint,  and  linoleum  and  refractory  bond  clays. 

ki.LKTiN  709-L.  Primary  traverse  in  Virginia,  1916-1918.    100  pages,  1  plate. 

lirLurriN  701>-M.  Triangulation  in  Arizona,  Talifornia,  nnd  Nevada,  1915-1919. 
IMi  pages.  1  plate. 

BvijjrriN  709-N.  i'rimary  traverse  in  South  Carolina,  1917-1919.  Ml  i)ages,  1 
plate. 

BuLuniN  709-O.  Triangulathai  in  New  Mexico  and  Texas,  1915  and  1917.  47 
pages,  1  plate. 

BurxCTix  709-P.  Triangulation  in  Wyoming  and  (^dorado,  1916  and  1919.  24 
pages.  1  plate. 

RiLLETiN  709-Q.  Triangulation  and.  primary  traverse  in  Texas.  191«l-1920.  (H 
pages.  1  plate. 

BuLumx  709-R.  Triangulatinn  an<l  primary  traverse  in  N»»rtli  Carolina.  1918. 
35  pages,  1  plate. 

Seven  chapters  completing  the  bulletin  on  results  of  triangulati(»n  and 
primary  traverse  in  1916-1918.  in  whicli  some  later  data  are  include<l. 

[iUiXKTix  717.  Sodium  sulphate,  its  souives  an<l  uses,  by  Roger  ('.  Well.s.  47 
pages,  13  text  figures. 

The  recent  demand  for  sodium  sulphate  for  export.  <-hietiy  for  use  in 
making  wood  pulp  for  the  manufacture  of  kraft  pai>er.  has  greatly  stimu- 
lated tlie  search  for  deimsits  of  the  natural  salt  in  the  Western  States. 
This  bulletin  has  been  prepared  in  c*onse(iuence  of  numerous  recjuests  for 
information  on  the  sources  and  uses  of  sodium  sulpliate.  It  gives  a  sum- 
mary of  the  mineralog.v  of  tlie  principal  comi)ounds,  notes  on  deposits  in  the 
United  States  and  other  countries,  and  other  pertinent  information. 
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BuLjjrriN  720.  Economic  geology  of  the  Summerfleld  and  Woodsfield  quad- 
rangles, Ohio,  with  descriptions  of  coal  and  other  mineral  resources  except 
oil  and  gas,  by  D.  D.  Condit.    156  pages.  12  plates,  5  text  figures. 

De8cril)es  an  area  of  about  462  square  miles  in  southeastern  Ohio ;  with 
sr>ecial  reference  to  its  valuable  coal  resources,  the  oil  and  gas  having  al- 
ready been  described  in  preliminary  reports.  The  well-known  Pittsburgh 
Coal  bed  occurs  in  the  eastern  part  of  this  area  but  is  as  yet  almost  on- 
touched  by  mining  operations.  The  area  contains  numerous  other  coal  beds, 
also  some  limestone,  building  stone,  clay,  and  shale.  The  resources  of  each 
township  are  described  separately. 
Bulletin  722.  Mineral  resources  of  Alaska;  report  on  progress  of  investiga- 
tions in  1920,  by  A.  H.  Brooks  and  others.  266,  xiii  pages,  3  plates,  19  text 
figures. 

The  annual  report  on  geologic  work  in  Alaska ;  contains  papers  on  the 
mining  industry  in  general,  southeastern  Alaska,  the  Salmon  River  dis- 
trict>  Tuxedni  Bay,  the  upper  Kuskokwim  region,  and  Seward  Peninsula. 
These  papers  have  been  published  separately  in  advance. 
Bulletin  724.  Nitrate  deposits  in  the  Amargosa  region,  southeastern  Califor- 
nia, by  L.  F.  Noble,  G.  R.  Mansfield,  and  others,  vii,  09  pages,  35  plates. 
7  text  figures. 

During  the  World  War  the  vital  relation  of  our  nitrate  supply  to  the 

«  product  ion  of  explosives  and  the  possibility  of  interference  with  our  trade 
connection  with  Chile,  practically  the  world's  sole  source  of  nitrates,  made 
it  imperative  to  develop  any  domestic  deposits  that  might  supply  the  Deed. 
Many  deposits  of  nitrates  have  been  found  in  the  southwestern  desert  coun- 
try, and  the  search  stimulated  by  the  war  brought  out  essentially  all  avail- 
able evidence  concerning  such  deposits.  Attention  was  centered  chiefly 
on  the  deposits  described  in  this  bulletin.  A  systematic  effort  was  made 
to  ascertain  whether  there  is  any  substantial  basis  for  the  belief  that 
commercially  workable  deposits  occur  in  these  fields,  but  the  conclusions 
reached  were  entirely  unfavorable.  The  quantity  of  nitrate  that  could 
l)e  produced  from  these  deposits  would  be  very  small  and  the  cost  very 
high.  The  bulletin  gives  in  detail  the  evidence  on  which  these  conclusions 
are  based. 
Bulletin  725.  Contributions  to  economic  geology  (short  papers  and  preliminary 
reports),  1921;  Part  I,  Metals  and  nonmetals  except  fuels.  452  pages. 
19  plates,  67  text  figures. 

A  consolidation  of  papers  previously  published  separately,   describing 
cliromite    in    California,    Oregon,    Washington,    Montana,    Pennsylvania. 
Maryland,   and  North   Carolina;   manganese  in   Montana,   Utah,  Oregon. 
Washington,  and  Oklahoma ;  tungsten  in  California,  Nevada,  Oregon,  Utah. 
Arizona,  and  New  Mexico ;  pyrite  in  South  Carolina ;  tin  in  New  Mexico^ 
gold,  silver,  lead,  and  zinc  in  Nevada;  and  gold,  silver,  copper,  lead,  and 
zinc  in  Arizona. 
Bulletin  726.  Contributions  to  economic  geology    (short  papers  and  prell^;^ 
inary  reports),   1921;   Part  II,   Mineral  fuels.    332  pages,  54  plates,  o- 
text  figures. 

The  annual  bulletin  on  investigations  of  mineral  fuels.    Contains  pap^^ 

on  lignite  in  North  Dakota  and  oil  in  Oklahoma,  Utah.  New  Mexico,  a^" 

Texas.     These  papers  were  published  separately  in  advance.  . 

BuLLFrriN  727.  Potash  in  the  Greensands  of  New  Jersey,  by  G.  R.  Mansfie^^ 

154  pages,  10  plates,  6  text  figures. 

Describes  a  belt  of  greensand  marl  extending  across  New  Jersey  fr^^J 
Sandy   Hook   to   Delaware   River.     In   this  belt  the   greensands  cont^^ 
potash  in  the  mineral  glauconite.     It  is  estimated  that  the  quantity       , 
potash  that  could  be  mined  from  the  greensands  by  open-pit  methods  woi^ 
l>e  enougli  to  supply  the  needs  of  the  United  States  for  nearly  a  thousa-^ 
years  at  the  rate  of  importation  for  the  five  years  1910-1914.     If  und^ 
ground  mining  should  become  practicable  the  available  quantity  of  poU*  - 
would  be  enormously  increased.    The  development  of  a  potash  indusC^  ^ 
based  on  these  greensands  depends  on  the  ability  of  the  manufacturers 
compete  wltli  other  producers  of  potash,  both  foreign  and  American. 
Bulletin  728.  The  occurrence  and  uses  of  peat  in  the  United  States,  by  E.    -^ 
Soper  and  C.  C.  Osbon.    217  pages,  18  plates,  32  text  figures. 

A  report  intended  to  show  the  method  of  formation,  distribution,  qufl^ 
tity,  and  quality  of  the  peat  found  in  the  United  States,  to  indicate  t'^ 
uses  for  which  it  is  best  suited,  to  point  out  the  possibilities  offered  W 
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the  commercial  utilization  of  peat,  and  to  serve  as  a  guide  for  future  in- 
vestigations. Peat  is  used  in  the  United  States  chiefly  in  agriculture,  and 
this  use  probably  ofTers  greater  possibilities  in  this  country  than  in  any 
other. 

Bulletin  720.  Oil  shale  of  the  Rocky  Mountain  region,  by  Dean  K.  Win- 
chester.   204  page,  18  plates,  4  text  figures. 

The  racing  world  demand  for  oil  is  bringing  nearer  the  time  when  the 
easily  extractable  petroleum  must  be  supplemented  by  oil  obtained  from 
oil  shale  by  heating.  Immense  deposits  of  oil  shale  occur  in  the  Western 
States,  and  much  has  already  been  done  toward  placing  the  American  oil- 
shale  industry  on  a  firm  basis,  but  the  industry  is  still  in  its  early  stages, 
and  much  more  chemical  and  engineering  research  is  needed  to  assure 
success.  This  bulletin  presents  the  available  information  concerning  the 
oil  shale  of  the  Rocky  Mountain  region,  gives  results  of  distillation  tests 
and  a  brief  description  of  shale  oil,  and  contains  a  bibliography  of  about 
1,000  books  and  articles  on  oil  shale. 

uixETiN  730-C.  The  shapes  of  pebbles,  papers  by  C.  K.  Wentworth.  24  pages, 
2  plates,  17  text  figures. 

Two  brief  papers  on  studies  undertaken  in  an  attempt  to  establish  cri- 
teria for  distinguishing  pebbles  according  to  their  origin  and  thus  throwing 
light  on  their  history. 

trxLETiN  730-D.  Physiographic  provinces  and  sections  In  western  Oklahoma 
and  adjacent  parts  of  Texas,  by  N.  M.  Fenneman.  34  pages,  3  plates, 
2  text  figures. 

Describes  a  part  of  the  interior  plains  of  the  United  States,  particularly 
an  area  just  east  of  the  High  Plains. 

Kl^^xetin  730.  Contributions  to  the  geography  of  the  United  States,  1922.  144 
pages,  18  plates,  44  text  figures. 

The  first  volume  of  a  new  series  to  be  published  by  the  (geological  Sur- 
vey as  papers  become  available.  Contains  five  papers  that  were  published 
separately  in  1022  on  the  physiography  of  certain  areas  in  Colorado,  Ari- 
zona, Oklahoma,  and  Texas  and  on  a  study  of  the  shapes  of  pebbles. 

Bulletin  731.  Bibliography  of  North  American  geology  for  1919-20,  by  J.  M. 
Nickles.    284  pages. 

Lists  and  Indexes  over  2,100  publications  on  the  geology  of  North 
America,  Panama,  and  Hawaii.  A  continuation  of  the  series  of  bibliog- 
raphies, which  now  cover  the  years  1732-1920. 

Bulletin  732.  Geology  and  ore  deposits  of  Shoshone  County,  Idaho,  by  J.  B. 
Umpleby  and  E.  L.  Jones,  Jr.    162  pages,  16  plates,  8  text  figures, 

Shoshone  County  Includes  the  famous  Coeur  d'Alene  district,  the  most 
productive  mining  district  In  Idaho  and  one  of  the  great  lead-silver  dis- 
tricts of  the  world.  This  district,  which  was  described  In  Professional 
Paper  62,  issued  In  1908,  has  undergone  rapid  development  In  the  last  15 
years,  and  the  present  bulletin  gives  the  results  of  an  investigation  that 
throws  new  light  on  the  origin  of  the  deposits  and  offers  a  better  ba?  .s  for 
intelligent  exploration  in  adjacent  areas. 

Bulletin  733.  Geology  of  the  York  tin  deposits,  Alaska,  by  Edward  Steldt- 
mann  and  S.  H.  Cathcart.    136  pages,  12  plates,  23  text  figures. 

The  York  region  is  the  source  of  nearly  all  the  tin  produced  in  the 
United  States,  which,  although  the  world's  leading  consumer  of  tin,  yields 
less  than  one-half  of  1  per  cent  of  the  world's  production.  This  report 
describes  the  deposits  in  detail  and  lays  emphasis  on  the  study  of  the 
origin  of  the  lode  deposits,  with  a  view  of  aiding  In  the  search  for  tin  in 
this  region. 

Bulletin  734.  Deposits  of  manganese  ore  in  the  BatesvlUe  district,  Ark.,  by 
H.  D.  Miser,  with  a  cliapter  on  the  mining  and  preparation  of  the  ores  by 
W.  R.  Crane.    284  pages,  17  plates,  26  text  figures. 

Another  contribution  to  the  inventory  of  the  country's  manganese  re- 
sources resulting  from  the  increased  demand  and  reduced  foreign  supply 
during  the  war.  Preliminary  reports  on  this  district  were  pul)lished  In 
1918  and  1920,  and  the  present  bulletin  gives  in  detail  the  Information 
collected.    The  Batesville  dei)osits  have  been  worked  at  times  since  1849. 

ScLLETiN  735-D.  Silver  enrichment  in  the  San  Juan  Mountains,  Colo.,  by  E.  S. 
Bastin.    65  pages,  19  text  figures. 

Report  on  part  of  a  topical  study  of  the  enrichment  of  silver  ores  in 
many  districts.  Concludes  that  although  some  of  the  ores  In  the  San  Juan 
region  owe  their  richness  In  sliver  to  downward  enrichment  by  percolating 
solutions,  some  of  the  primary  ores  are  rich  enough  to  l)e  profitably  mined. 
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As  the  primary  ores  extend  to  greater  depth  than  the  enriched  ores,  this 
conclusion  offers  encouragement  to  deep  mining. 

Bulletin  735-E.  Primary  native  silver  ores  near  Wickenburg,  Ariz.,  and  their 
bearing  on  the  genesis  of  the  silver  ores  of  Cobalt,  Ontario,  by  E.  S.  Bastin. 
25  pages.  14  text  figures. 

The  silver  ores  of  a  mine  near  Wickenburg  are  of  jiecullar  interest  to 
economic  geologists  because  their  principal  silver  mineral — native  silver—  j 
is  primary,  whereas  most  occurrences  of  native  silver  are  unquestlon-  ! 
ably  the  products  of  downward  enrichment.  In  some  of  their  associations 
the  Wickenburg  ores  re-^emble  the  famous  silver  ores  of  Cobalt,  Ontario. 
This  paper  sets  forth  conclusions  reached  In  regard  to  these  ores  in  the 
course  of  a  study  of  silver  enrichment  in  many  mining  camps  of  the  westeni 
United  States.  The  results  favor  the  hypothesis  that  the  rich  native  silver 
ores  of  the  Cobalt  district  are  also  primary. 

Bulletin  735-F.  General  features  of  the  brown  hematite  ores  of  western  Nortli 
Carolina,  by  W.  S.  I5ayley.     5(5  pages,  3  plates,  10  text  figures. 

The  continuous  production  of  brown  iron  ore  in  North  Carolina  durinp 
the  last  five  years  has  attracted  attention  to  the  State  as  a  possible  source 
of  supply  wlien  the  demand  for  such  ore  becomes  more  pressing.  Thi^i 
paper  outlines  the  general  conclusions  derived  from  a  study  of  the  ores. 

Bulletin  735-0.  General  features  of  the  magnetite  ores  of  western  North  Car- 
olina and  eastern  Tennessee,  by  W.  S.  Bayley.     06  pages,  6  text  figures. 

The  magnetite  deposits  described  have  yielded  about  1,500,000  tons  of 
iron  ore,  and  some  of  them  were  worked  as  early  as  1802  to  supply  ore  for 
use  in  (Altaian  forges.  The  paper  contains  maps  of  the  magnetite  areas 
and  analyses  of  the  ores. 

Bulletin  735-H.  I'eridotite  dikes  in  Scott  County,  Ark.,  by  H.  D.  Miser  and 
C.  S.  Ross.    10  pages.  1  plate,  -*  text  figures. 

Describes  an  occurrence  of  peridotlte  on  which  considerable  money  has 
been  spent  in  prospecting  and  making  analyses  In  the  hope  of  finding 
diamonds  or  other  minerals  of  value,  but  without  success.  The  autiiors 
conclude  that  even  If  diamonds  occur  here  they  could  not  be  recovered 
economically. 

Bulletin  735-1.  I>iamon(l-l)earing  peridotite  in  Pike  County,  Ark.,  by  H.  D- 
Miser  and  C.  S.  Ross.    48  pages,  S  plates,  3  text  figures. 

Describes  an  area  in  soutliwestern  Arkansas  in  which  several  thousiind 
diamonds  have  been  i>roduced  since  1000.  The  diamonds  are  found  in 
peridotite,  an  igneous  rock  that  occurs  in  several  forms,  both  intrusive 
and  etTusive.  The  paper  includes  a  comparison  of  the  Arkansas  area  witb 
the  diamond  fields  (»f  South  Afr.'ca. 

Bulletin  735-.T.  The  Los  Hurros  district,  Monterey  (^ounty,  Calif.,  by  J.  y*- 
Hill.    20  pages. 

Notes  on  a  small  district  that  has  produced  about  .$90,000  worth  of  gol^. 

Bi'LLETiN  730-n.  Oil  and  gas  prospects  in  and  near  the  (Yow  Indian  ReservJ^' 
tion,  Mont.,  by  W.  T.  Th(»m.  jr.     19  pages,  1  plate. 

Rei)ort  on  an  exaniinarion  made  to  determine  the  prospect  of  obta'uir»r5 
oil  and  gas  in  tlie  Crow  Reservation.  Concludes  tliat  altliongli  the  stni^"' 
ture  in  the  parts  of  tlie  reservation  that  have  not  yet  been  drilled  does  n*>^ 
warrant  e?itlinsiasin.  nevertlieless  the  reservation  affords  a  much  l>ett«?*^ 
chance  to  the  wildcatter  than  many  other  areas  in  Montana.  ^ 

Bulletin   73ri-(\  C.eol(»gy  of  the  Wiles  area.  Ranger  dstrict,  Tex.,  by  C.  f^^" 
Dobbin.     15  i>ages,  2  plates,  r»  text  figures. 

Describes  an  area  of  8(1  Kfjuare  miles  in  the  southeastern  part  of  St*^ 
pliens  County,  Tex.,  with  spei-lal  reference  to  the  geologic  features  th»*^ 
are  related  to  the  occurrence  of  oil  jnul  gas. 

BrLLETix  73<V-D.  The  Osage  oil  field,   Weston   County.  Wyo..  by  A.  J.  Collief- 
42  pages.  .">  ])lates.  1  text  figure.  1  insert. 

High-grade  oil   in  connnercial  <|UMntities  was  discovered  in  the  fall  o'f 
1919  near  the  flag  station  of  Osage,  Wyo.,  and  within  a  year  a  town  o^ 
1..5(M)  ptM-sons  had  grown  up  and  $3,<MX),000  had  been  spent  in  developinj^ 
the  field.     This  report  describes  the  field  and  concludes  that  although  iC 
will  probably  never  be  a  great  producer  of  oil.  it  will  yeld  a  moderate 
quantity  f(»r  many  years. 

Bulletin  TMt~K.  (Geology  of  the  Ranger  oil  field,  Tex.,  by  Frank  Reeves.     64 
pages.  5  plates,  2  text  figure.s. 

Report  on  one  of  the  most  productive  oil  fields  discovered  in  the  United 
States  during  the  last  five  years.  Describes  the  geology  of  the  region  and 
the  oil  and  gas  development  and  gives  recommendations  for  drilling. 
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LETiN  73&-F.  Possibility  of  findiug  oil  iu  luccolithic  domes  south  of  tlie 
Little  Rocky  Mountains,  Mont.,  by  A.  J.  Collier  and  S.  H.  Oathcart.  8 
pages,  2  text  figures. 

Describes  the  geology  of  a  number  of  smail  areas  where  the  rock  l)eds 
have  been  arched  upward  into  small  domes  that  probably  afford  the  most 
favorable  conditions  for  the  accumulation  of  oil  within  the  general  region 
where  they  occur. 

XETiN  7lMy-G.  The  Brot)ks,  Steen,  and  (J rand  Saline  salt  domes.  Smith  and 
Van  Zandt  counties,  Tex.,  by  Sidney  Powers  and  O.  B.  Hopkins.  65  pages, 
4  plates.  2  text  figures. 

The  known  salt  domes  in  the  Uidted  States  are  c<mflned  to  the  Coastal 
Plain  in  Texas  and  Louisiana.  This  i>ai)er  des<*ribes  three  domes  in  Texas 
and  discusses  the  i>ossibi1ity  of  finding  oil  in  them.  Little  is  known  of  the 
nature  of  salt  domes,  and  this  pai)er  is  a  contribution  to  their  study. 
Li-rriN  73Cr-H.  Stratigraphy  of  the  El  Dorado  oil  field.  Ark.,  as  determined 
by  drill  cuttings,  by  James  Gilluly  and  K.  C  Heald.    8  pages,  1  plate. 

RejM^rt  on  a  problem  undertaken  by  the  Geological  Survey  in  order  to 
facilitate  development  in  the  Kl  Dorado  field  and  furnish  a  guide,  to  oil 
operators  prospecting  in  surrounding  territory. 

LLETiN  737.  Manganese  deposits  of  east  Tennessee,  by  G.  \V.  Stose  and 
F.  C.  Schrader.     164  pages,  30  plates,  45  text  figures. 

Gives  in  detail  tlie  information  obtained  in  a  survey  that  was  one  of 
the  projects  undertaken  in  the  country-wide  investigation  of  s<»urces  of 
manganese  during  the  World  War.  The  work  was  done  in  cooperation 
with  the  Geological  Survey  of  Tennessee.  All  the  oiierating  mines  and 
Dearly  all  the  pro.*<pects  and  known  dej>osits  of  manganese  <»re  in  the 
eastern  part  of  the  State  were  visited.  Altliough  tiie  demand  for  man- 
tranese  has  deiTeased  since  the  war,  tlie  facts  liere  recorded  form  a  use- 
ful addition  to  the  inventory  of  the  CMmntry's  mineral  wealth. 
LLETiN  738.  The  ctmimercial  granites  of  New  England,  by  T.  N.  Dale.  504 
pages,  34  plates,  JM]  text  figures. 

A  revi.sed  and  abridged  comb:nati(»n  of  six  bulletins  1>y  the  same  author 
on  the  granites  of  the  .several  New  England  States,  with  considerable  new 
Information.  The  aim  has  been  to  present  the  .sul»ject  in  lK»th  its  econ<miic 
and  its  general  scientific  aspects  and  to  make  the  scientific  i>art  intelligible 
to  the  general  reader.  The  bulletin  contains  also  .statistics  of  production, 
a  hIl)liognii)hy.  and  a  glossary  of  technical  terms. 

IXFTTIN  TM)-A.  The  Ala.skan  mining  industry  in  1021,  by  Alfred  H.  Brooks. 
68  i)ages. 

A  summary  showing  that  the  mining  industry  was  more  prosperous  in 
1921  than  in  11)20.  though  owing  to  the  low  price  of  c()pi)er  the  value  of  the 
total  mineral  output  showed  a  large  decrease.  The  report  gives  statistics 
covering  many  years  for  most  of  the  districts. 

uxriN  731>-B.  Mineral  deposits  of  the  Wningell  district,  .southeastern 
Ala.ska.  by  A.  F.  Bu(l(lin;rton.     2.'  pages,  1  plate.  4  text  figures. 

The  only  mineral  deposits  in  the  Wrangell  district  that  have  passed 
the  prospecting  stage  yield  gold  and  garnet,  but  numerous  other  minerals 
of  jiossible  economic  value  occur  in  the  district.  The  dei)osits  are  described 
briefly  in  this  report. 
Uetin'739-(\  Recent  invest i;;ati<»ns  of  i)etroleuni  in  Alaska:  papers  by  S.  R. 
Capps.  F.  H.  Mofilt,  A.  H.  r»rooks,  and  G.  r.  Martin.     00  pages.  2  plates,  4 

text  figures. 

Contains  i)apers  on  oil  in  the  Cold  Ray  district  of  Alaska  Peninsula  and 
the  Iniskln  Ray  di.strlct  of  Took  Inlet,  a  note  on  an  oil  seepage  near  An- 
chorage, and  a'  paper  on  a  supposed  oil  s(»epage  in  the  Nenana  coal  field 
that  is  not  derived  from  oil  l>nt  is  a  tar  distilled  from  burning  coal  beds. 
'iiims  730-D.  The  occurrence  of  metalliferous  deposits  in  the  Yukon  and 
Knskokwim  regions.  Alaska,  by  .T.   r».  Mertie,  jr.     17  pages. 

Presents  in  condensed  form  some  generalizations  and  deductions  regard- 
ing the  distribution  and  occurrence  of  mineral  deposits  in  interior  Alaska. 
to  serve  primarily  as  a  guide  to  the  prospector. 
•fXETiN   740.   Mi<-a    deposits   of   the    Tiiltcd    Slates,   by    D.    R.    Sterrett.     '^.A 
pages,  20  plates.  00  text  figures. 

A  compilation  of  the  Geological  Survey's  available  Information  on  mica 
dei>osits  in  the  United  States.  Gives  a  comprehensive  review  of  the  mica 
resources  of  the  country  and  describes  in  detail  many  of  the  mines  and 
prospects.  Contains  n  short  bibliography  and  ser-tions  on  the  geology  and 
mineralogy  of  mica. 
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BuLLBTiN  741.  The  Jarbidge  miniug  district,  Nev.,  witli  a  note  on  the  Charles- 
ton district,  by  F.  C.  Schrader.    92  pages,  20  plates,  19  text  figures. 

Ore  was  discovered  in  the  Jarbidge  district  in  1910,  and  the  Geological 
Survey  published  a  reconnaissance  report  on  the  district  in  1912.  The 
present  report  is  supplemental  to  the  earlier  one  and  aims  to  bring  it  as 
nearly  as  possible  up  to  date,  containing  much  new  material  on  the  geology 
and  ore  deposits.  The  bulletin  contains  also  a  short  description  of  the  ad- 
jacent Charleston  district. 

Bulletin  742.  Chromite  of  Kenai  Peninsula,  Alaska,  by  A.  C.  Gill.  55  pages. 
4  plates. 

During  the  World  War  about  2,000  tons  of  chromite  was  mined  at  Qaiin 
Point,  on  Kenal  Peninsula.  This  report  describes  the  deposits  at  that 
place  and  at  Red  Mountain,  16  miles  to  the  northeast 

Bulletin  743.  Geology  of  the  Oatman  gold  district,  Ariz.,  a  preliminary  report, 
by  F.  L.  Ransome.    62  pages,  12  plates,  7  text  figures. 

The  recent  discovery  of  ore  by  diamond  drilling  In  the  Oatman  district 
has  led  to  renewed  activity  In  prospecting  and  to  a  demand  for  informa- 
tion concerning  the  geology  of  the  district.  To  meet  this  demand  In  some 
measure  the  present  preliminary  report  has  been  prepared.  The  general 
features  of  the  geology  of  the  district  and  the  occurrence  of  the  ore  de- 
posits are  set  forth,  and  the  author  gives  such  practical  conclusions  as  have 
so  far  been  reached. 

Bulletin  745.  The  Kotslna-Kuskulana  district,  Alaska,  by  F.  H.  Mofflt  and 
J.  B.  Mertle,  Jr.    159  pages,  19  plates,  8  text  figures. 

The  work  of  the  Geological  Survey  In  Alaska  comprises,  first,  topographic 
and  geologic  reconnaissance  surveys  that  determine  the  general  dlstrihu- 
tion  and  geologic  occurrence  of  mineral  deposits,  and,  second,  detailed  In- 
vestigations in  areas  where  the  deposits  are  of  sufficient  promise  to  justify 
the  work.  In  areas  of  copper  deposits  It  Is  particularly  desirable  to  have 
full  geologic  information  before  installing  the  large  plants  that  are  neces- 
sary to  mine  and  concentrate  the  ores.  Reconnaissance  surveys  of  the 
Kotslna-Chltina  copper  belt  were  completed  about  20  years  ago.  The 
present  report  sets  forth  the  results  of  a  detailed  examination  of  the  area. 
It  contains  a  complete  analysis  of  the  economic  problems  relating  to  the 
ore  deposits  and  is  a  noteworthy  contribution  to  knowledge  of  the  geology- 

Bulletin  751-A.  Continuity  of  some  oil-bearing  sands  of  Colorado  and  Wyo- 
ming, by  W.  T.  Lee.    26  pages,  6  plates,  3  text  figures. 

Deals  with  the  correlation  of  stratified  rocks  in  the  lower  part  of  the 
Cretaceous  system  and  Its  bearing  on  the  discovery  of  oil  and  gas.  At- 
tempts to  clarify  the  stratigraphlc  problems  by  showing  the  continuity  of 
beds  through  areas  where  they  have  been  known  under  dilterent  names. 

Water-Supply  Paper  463.  Surface  water  supply  of  the  United  States,  191'^' 
Part  XII,  North  Pacific  drainage  basins,  B,  Snake  River  basin;  G.  C. 
Baldwin,  G.  L.  Parker,  and  F.  F.  Henshaw.  district  engineers.  168  pages. 
2  plates. 

One  of  the  annual  reports  giving  results  of  stream  gaging. 

Water-Supply  Paper  469.  Surface  waters  of  Wyoming  and  their  utilization, 
by  Robert  Follansbee.    341  pages,  1  map. 

Records  of  stream  flow  In  Wyoming  have  been  collected  by  the  United 
States  Geological  Survey  and  the  State  engineer  since  1894.  These  records 
have  served  as  a  basis  for  the  development  of  irrigation  and  power  and  ^^^ 
the  adjudication  of  water  rights,  and  they  are  constantly  becoming  vaor^ 
valuable  In  connection  with  the  utilization  of  the  surface  waters.  The  po^* 
lished  records  are  scattered  through  Federal  and  State  reports,  many  ^^ 
which  are  out  of  print.  Numerous  other  records  given  have  never  been 
published.  This  paper  sets  forth  the  essential  facts  regarding  the  surface- 
water  supply  and  Its  use  as  a  basis  for  Investigation  leading  to  the  future 
development  of  the  State's  resources. 

Water-Supply  Paper  473.  Surface  water  supply  of  the  United  States,  191^. 
Part  III,  Ohio  River  basin ;  A.  H.  Horton  and  C.  G.  Paulsen,  district  engi- 
neers.    120  pages,  2  plates. 

Water-Supply  Paper  478.  Surface  water  supply  of  the  United  States,  19^^ 
Part  VIII,  Western  Gulf  of  Mexico  basins;  G.  \.  Gray  and  C.  E.  Ells- 
worth, district  engineers,     106  pages,  2  plates. 

Water-Sl'pply  Paper  479.  Surface  water  supply  of  the  United  States,  1918. 
Part  IX,  Colorado  River  basin ;  Robert  Follansbee,  C.  C.  Jacob,  A.  B.  Pnr- 
ton,  and  C.  E.  Ellsworth,  district  engineers.    194  pages,  2  plates. 
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ATKB-SuFPLY  PAPER  480.  Sufface  water  supply  of  the  United  States,  1918, 
Part  X,  The  Great  Basin;  C.  C.  Jacob,  A,  B.  Pnrton,  H.  D.  McGlashan, 
F.  F.  Henshaw,  G.  C.  Baldwin,  and  Robert  Follansbee,  district  engineers. 
277  pages,  2  plates. 

^ATEX-SUPPLY  Paper  482.  Surface  water  supply  of  the  United  States,  1918, 
Part  XII,  North  Pacific  slope  drainage  basins ;  A,  Pacific  basins  in  Wash- 
ington and  upper  Columbia  River  basin;  G.  L.  Parker  and  W.  A.  Lamb, 
district  engineers.    178  pages,  2  plates. 

Tateb-Supply  Paper  483.  Surface  water  supply  of  the  United  States,  1918, 
Part  XII,  North  Pacific  drainage  basins;  B,  Snake  River  basin;  G.  C. 
Baldwin,  G.  L.  Parker.  A.  B.  Purton,  and  F.  F.  Henshaw,  district  engi- 
neers.   176  pages,  2  plates. 

'ATER-SUPPLY  Paper  484.  Surface  water  supply  of  the  United  States,  1918, 
Part  XII,  North  Pacific  slope  drainage  basins;  C,  Lower  Ck)lumbia  River 
basin  and  Pacific  slope  drainage  basins  in  Oregon;  F.  F.  Henshaw  and 
G.    L.    Parker,   district   engineers.    140   pages,   2   plates. 
Seven  of  the  annual  reports  giving  results  of  stream  gaging. 

'^ATER-SuppLY  Paper  486.  Water  powers  of  the  Cascade  Range,  Part  IV; 
Wenatchee  and  Entiat  basins,  by  G.  L.  Parker  and  Lasley  liee.  80  pages, 
9  plates,  3  text  figures. 

The  fourth  of  a  series  of  reports  prepared  under  a  cooperative  agree- 
ment with  the  Washington  State  Board  of  Geological  Survey.  Describes 
an  area  in  the  central  part  of  the  State,  on  the  east  slope  of  the  Cascade 
Range,  in  Chelan  County.  Gives  analyses  and  summaries  that  indicate 
the  power  resources  of  the  area  and  show  the  relative  value  of  chosen 
sections  of  the  river  systems.  Outlines  a  scheme  of  power  projects  that  will 
be  consistent  with  the  highest  ultimate  development  in  the  region. 

'ater-Supply  Paper  488.  The  fioods  in  central  Texas  in  September,  1921.  by 
C.  E.  Ellsworth.    60  pages,  8  plates,  5  text  figures. 

Report  on  a  series  of  fioods  that  caused  the  loss  of  at  least  224  lives  and 
damage  to  property  amounting  to  more  than  $10,000,000.  Contains  numer- 
ous diagrams  and  maps  and  gives  a  concise  account  of  previous  fioods  in 
this  general  area. 

'a.ter-Supply  Paper  490-C.  Routes  to  desert  watering  places  In  the  lower 
Gila  region,  Ariz.,  by  C.  P.  Ross.    49  pages,  7  plates,  1  text  figure. 

^ter-Supply  Paper  490-D.  Routes  to  desert  watering  places  in  the  Papago 
country,  Ariz.,  by  Kirk  Bryan.    123  pages,  10  plates,  1  text  figure. 

The  third  and  fourth  in  the  series  of  "  desert  guides  "  for  tlie  southwestern 
region  of  the  United  States.  Each  contains  three  large  relief  maps  show- 
ing roads  and  watering  places,  a  general  description  of  the  region,  sugges- 
tions for  desert  travel,  detailed  road  logs,  and  an  index  of  watering 
places. 

-%ter-Supply  Paper  493.  Hydroelectric  power  systems  of  California  and  their 
extensions  Into  Oregon  and  Nevada,  by  F.  H.  Fowler.  1,326  pages,  73 
plates.  50  text  figures. 

California  was  one  of  the  first  States  to  utilize  hydroelectric  energy, 
the  first  plant  In  the  State  having  been  put  Into  operation  more  than  30  years 
ago.  Since  that  time  the  Installation  of  hydroeletrlc  plants  and  the  ex- 
tension of  long-distance  transmission  systems  In  California  have  kept 
well  abreast  of  the  best  current  practice  In  electrical  engineering.  The 
most  Important  phases  of  this  development  have  been  described  In  numer- 
ous articles  and  technical  works,  but  these  are  widely  scattered,  and  the 
need  of  a  comprehensive  work  on  the  existing  developments  has  led  to  the 
compilation  of  the  present  volume.  This  book  contains  a  vast  amount  of  first- 
hand Information  on  the  history,  markets,  electric  systems,  finances,  and 
rates  of  each  of  the  operating  hydroelectric  companies  In  the  State  and 
shows  the  general  conditions  under  which  they  have  attained  their  pres- 
ent stage  of  development.  It  thus  represents  an  economic  as  well  as  an 
engineering  study. 

Water-Supply  Paper  495.  Geology  and  ground-water  resources  of  Sacramento 
Valley,  Calif.,  by  Kirk  Bryan.    297  pages.  19  plates,  10  text  figures. 

The  Great  Valley  of  California,  of  which  Sacramento  Valley  forms  the 
northern  half,  is  comparable  with  the  valleys  of  the  Ganges  and  the  Nile 
in  fertility,  climate,  and  character  of  drainage  system  but  is  much  more 
sparsely  populated.  Its  more  Intensive  development  depends  primarily  on 
water.  Until  recently  the  growing  of  wheat  and  barley  by  dry  farming  has 
been  the  chief  agricultural  industry,  but  immense  land  holdings  are  being 
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subdivided,  irrigation  systems  nre  being  constructed,  and  small  farm  units, 
intensive  cultivation,  and  high-priced  crops  are  transforming  the  agricul- 
tural life  of  the  valley.  This  development  involves  the  use  of  both  surface 
water  and  ground  water.  The  present  pai)er  sets  forth  the  available  In- 
formation on  the  ground-water  resources  of  the  valley,  gives  notes  on  well 
and  pumping  problems,  and  discusses  the  several  subdivisions  of  the  valley 
in  detail. 

Water-supply  Paper  496.  The  industrial  utility  of  public  water  supplies  in 
the  United  States,  by  VV.  D.  Collins.    63  pages,  1  plate,  1  text  figure. 

The  effects  of  mineral  constituents  on  the  value  of  water  have  a  familiar 
illustration  in  the  difficulty  of  using  soap  with  water  that  is  "  hard."  Such 
effects  are  troublesome  in  many  industrial  plants,  such  as  commercial 
laundries,  bleaching  and  dyeing  works,  and  plants  for  the  manufacture  of 
soft  drinks,  food  products,  chemicals,  and  numerous  other  articles.  Foam- 
ing, corrosion,  and  scale  caused  by  the  use  of  bad  water  in  steam  boilers 
necessitate  large  and  continuous  expenditures  to  prevent  disaster.  This 
paper  gives  analyses  of  water  in  public  supplies  at  287  places  in  the  United 
States,  each  of  which  has  a  population  of  more  than  25,000.  These  analyses 
were  made  by  well-established  methods  and  are  undoubtedly  accurate,  and 
the  samples  were  as  representative  as  any  that  could  be  obtained.  The 
paper  also  contains  notes  on  the  treatment  of  the  water  to  improve  its 
quality  for  industrial  use. 

Watek-Supply  Paper  500.  Contributions  to  the  hydrology  of  the  United  States, 
1921.    74  pages,  4  plates,  17  text  figures. 

Contains  three  papers  on  Coeur  d'Alene  Lake,  Idaho,  Irrigation  near 
Gage,  Okla.,  and  run-off  in  the  Rocky  Mountain  region.  These  pai>ers  had 
been  i)reviously  published  separately. 

Water-Sipply  Paper  5(H.  Surface  water  supply  of  the  United  States,  1919-211, 
Part  IV,  St.  Lawrence  River  basin;  W.  G.  Hoyt,  C.  C.  Covert,  and  C.  H. 
Pierce,  district  engineers.    192  pages.  2  plates. 

Water-Supply  Paper  507.  Surface  water  supply  of  the  United  States,  1919-20. 
Part  VII,  Lower  Mississippi  River  basin ;  Robert  Follansbee  and  R.  C.  Rice, 
district  engineers.    52  pages,  2  plates. 

Water-supply  1*aper  508.  Surface  water  supply  of  the  United  States,  1919-20. 
I'art  VIII.  Western  Gulf  of  Mexico  basins;  C.  E.  Ellsworth,  district  engi- 
neer.   140  pages,  2  plates. 
Three  of  the  annual  progress  reports  giving  results  of  stream  gaging. 

MiNKUAi.  Uesourc'Ks  of  the  I'mteu  States,  l:)ll);  I'art  1,  Metals.  1)64  pa;:es. 
5  i»lates,  10  text  figures. 

A  consolidation  of  the  chapters  on  the  several  metals  Issued  separately 
at  different  dates  between  June,  1920^  and  January,  1922,  with  an  intro- 
duction and  general  summary  covering  metals  and  nonmetals.  The  statis- 
tics reflect  the  reaction  from  intensive  production  for  war  pur^wses  and  the 
unsettled  state  of  Industry  In  general  In  1919. 

Mineral  Resources  of  the  United  States,  1919;  Part  II,  Nonmetals.  5()I> 
pages,  23  text  figures. 

The  annual  statistical  volume  on  nonmetalllc  mineral  resources — a  con- 
solidation of  chapters  pui)lislied  separately  at  intervals  between  August, 
1920,  and  April,  1922.  Owing  to  the  delay  In  obtaining  some  of  the 
fi^rures  a  few  of  the  customary  chapters  are  omitted,  hut  the  complete 
figures  are  to  he  given  In  later  volumes. 

Mineral  Resoxrces  of  the  United  States.  1920.    6  advance  chapters. 

Mineral  Resoxrces  of  the  United  States.  1921.     .^>8  advance  chapters. 

Mineral  Uesot'ikes  of  the  United  States,  1922.     4  advance  chapters. 

rrEoi.(H;ic  Folio  214.  Rnton-Hrilliant-Koehler.  N.  Mex.-(V)1()..  by  W.  T.  I.ee.  IT 
pajres  of  folio  text,  9  maps.  1  structure-section  sheet,  1  sheet  of  coal  se«*- 
tlons,  12  plates.  21  text  fijrnres. 

The  tlirtK^  (piadranjrles  descrihcMl  in  this  folio  lie  mainly  in  New  Mexic**. 
They  constitute  the  central  part  of  the  coal-producing  area  known  as  the 
Raton  Mesa  resrion  and  are  in  the  transitional  zone  between  the  typical 
Great  Plains  juid  the  moniitains.  These  (|uadran;rles  cover  an  area  of  717 
s(in:>re  miles,  five-sixths  of  which  lies  within  a  single  land  grant  and  ct)n- 
tains  few  roads  or  settlements.  This  folio  describe^?  the  geography  of  the 
(Ireat  Plains  province  and  treats  the  geology  of  the  three  quadrangles  in 
detail.  The  principal  economic  resource  of  this  area  is  coal,  and  the  folio 
gives  numerous  graphic  sections  of  coal  beds  and  analyses  to  show  the 
quality  of  the  coal,  which  has  a  high  heating  value. 


PUBLICAIION&.  15 

CopoQBAPUic  AND  OTHER  MAPS  as  indicated  below.     (The  maps  marked  *  were 
also  published  with  a  green  overprint  showing  woodland  areas.) 


&lap  of  the  Territory  in  four  colors:  Scale,  1  inch =39.5  miles.  Size,  35^  by 
51  inches. 

New  map  on  same  scale  as  the  Geological  Survey's  wall  map  of  the 
United  States,  showing  many  special  features,  such  as  the  t>oundaries  of 
the  Judicial  divisions  (printed  in  red)  and  the  Government  railroad  from 
Seward  to  Fairbanks,  also  parts  of  Yukon  and  British  Columbia. 

Arixonm  and  Utah. 

Plan  and  profile  of  Ck)lorado  River,  Lees  Ferry,  Ariz.,  to  moutli  of  Green  River, 
Utah;  San  Juan  River,  mouth  to  CHiinle  Creek,  Utah;  and  certain  tribu- 
taries: Scale,  1  inch=i  mile;  contour  interval  on  land  20  feet,  on  river 
surface  5  feet;  vertical  scale  of  profiles,  1  inch=20  feet  Size,  21  by  27 
inches.    22  sheets  (16  plans,  6  profiles). 

These  sheets  give  the  results  of  si)eclal  surveys  and  investigations  in 
Utah  and  Arizona,  made  in  cooperation  with  the  Southern  California 
Edison  Co.,  to  ascertain  the  feasibility  of  storage  and  diversion  of  the 
waters  of  Colorado  River.  The  plan  sheets  show  the  topography  of  a  belt 
of  country  along  Colorado  River  for  216  miles  and  along  San  Juan  River 
for  133  miles,  and  the  profile  sheets  show  the  slope  of  the  stream. 

California. 

Academy:  Scale,  1  inch=i  mile;  contour  interval,  5  and  25  feet.  Latitudts 
36°  52'  30"  to  37° ;  longitude,  llO**  30'  to  119*  37'  30". 

Map  of  part  of  Fresno  County,  in  the  hilly  zone  between  San  Joaquin 
Valley  and  the  foothills  of  the  Sierra  Nevada.  The  area  contains  little 
level  land  and  is  rather  rugged  in  a  small  way.  Its  southwest  comer  lies 
in  San  Joaquin  Valley  at  only  430  feet  above  sea  level,  but  several  hills  in 
the  northern  part  reach  altitudes  of  1,600  feet  or  more.  The  area  is  poorly 
watered  and  sparsely  settled. 

Biola:  Scale.  1  inch=i  mile;  contour  interval,  5  feet.  Latitude,  36*  45'  to 
36°  52'  30"  ;  longitude,  120°  to  120**  7'  30". 

Map  of  parts  of  Fresno  and  Madera  counties,  near  the  center  of  San 
Joaquin  Valley.  The  area  lies  in  an  alluvial  plain  whose  surface  descends 
from  265  feet  alxJve  sea  level  in  the  northeast  corner  to  210  feet  in  the 
southwest  corner.  San  Joaquin  River  crosses  its  center  in  a  sinuous  trench 
one-eighth  to  one-fourth  mile  wide  and  20  feet  deep,  lying  within  another 
trench  half  a  mile  wide  and  25  feet  deep.  The  area  south  of  the  river  is 
Irrigated  by  ditches,  most  of  which  follow  low  alluvial  ridges  built  by 
distributaries  of  the  river  during  floods. 

^'hanev  Ranch:  Scale.  1  inch=i  mile;  contour  interval,  5  feet.  Latitude,  36° 
37'  30"  to  36°  45' ;  longitude,  120°  30'  tO  120°  37'  30". 

Map  of  part  of  Fresno  County,  on  the  southwest  side  of  San  Joaquin 
Valley.  Nearly  all  the  area  is  a  flat  alluvial  slope,  which  diiscends  from  450 
feet  above  sea  level  at  the  base  of  the  foothills  in  the  southwest  corner  to 
265  feet  in  the  northeast  corner.  Little  Panoche  Creek,  from  which  some 
of  the  southwestern  part  of  the  area  is  Irrigated,  flows  northeastward  on 
an  alluvial  ridge  that  it  has  built  up. 

Dos  Palos:  Scale,  1  inch=i  mile;  contour  Interval,  5  feet.  Latitude,  36°  52' 
30"  to  37°  ;  longitude,  120°  37'  30"  to  120°  45'. 

Map  of  parts  of  Merced  and  Fresno  counties,  in  the  southwestern  part  of 
San  Joaquin  Valley.  The  southern  two-thirds  of  the  area  is  an  alluvial 
apron  215  to  115  feet  above  sea  level,  merging  into  the  flood  plain  of  San 
Joaquin  River  at  105  to  115  feet  in  the  northeastern  part.  The  area  contains 
no  permanent  streams  but  is  crossed  by  two  irrigation  canals,  from  which 
ditches  distribute  water. 

•'/rebaugh:  Scale,  1  inch=i  mile;  contour  interval.  5  feet.  Latitude,  36"  45'  to 
36°  52'  30"  ;  longitude,  120°  22'  30"  to  120°  30'. 

Map  of  an  area  in  Fresno  and  Madera  counties,  near  the  middle  of  San 
Joaquin  Valley.    The  northeastern  part  is  in  the  flood  plain  of  San  Joaquin 
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River,  140  to  160  feet  above  sea  level,  and  is  traversed  by  the  meandering 
trench,  15  to  20  feet  deep,  of  the  river  and  by  flood  channels,  some  of  which 
are  occupied  by  irrigation  canals.  The  southeastern  part  is  a  gentle  allu- 
vial slope  that  rises  from  150  feet  above  sea  level  near  the  river  to  255  feet 
in  the  southwest  corner  and  is  almost  wholly  unsettled. 

Fresno :  Scale,  1  inch=l  mile ;  contour  interval,  5  feet    Latitude,  36'  37'  90"  to 
36**  45' ;  longitude,  119**  45'  to  119**  52'  30". 

Map  of  part  of  Fresno  County,  in  the  eastern  part  of  San  Joaquin  Valley, 
including  in  the  northeast  comer  most  of  the  city  of  Fresno.  The  surface 
has  little  relief  and  descends  southwestward  from  305  feet  above  sea  lerel 
in  the  northeast  comer  to  245  feet  in  the  southwest  comer.  Low  allnvial 
ridges  built  by  streams  from  the  foothills  traverse  the  northern  half  of  tbe 
area.  In  the  southern  half  a  number  of  small  ponds  and  playas  are  In 
shallow  northwestward-trending  depressions. 

Friant:  Scale,  1  inch=l  mile;  contour  interval,  5  and  25  feet     Latitude, 
36'  52'  30"  to  37'* ;  longitude,  119*  37'  30"  to  119*  45'. 

Map  of  an  area  in  Fresno  and  Madera  counties,  at  the  northeast  margin 
of  San  Joaquin  Valley.  The  southwestern  part,  350  to  400  feet  above  sea 
level,  is  a  broad  alluvial  apron  at  the  base  of  the  foothill  country,  which  is 
rolling  and  rises  in  a  few  summits  to  1,500  feet  or  more.  San  Joaquin 
River  emerges  from  a  can^^on  above  Friant  and  flows  in  a  flat-bottomed 
valley  150  feet  below  the  general  level  of  the  alluvial  apron. 

Kearney  Park:  Scale,  1  inch=i  mile;  contour  interval,  5  feet    Latitude,  36* 
37'  30"  to  36**  45' ;  longitude.  119**  52'  30"  to  120'. 

Map  of  part  of  Fresno  County,  in  San  Joaquin  Valley  between  San 
Joaquin  and  Kings  rivers.  The  nearly  flat  valley  plain  slopes  from  265 
feet  above  sea  level  in  the  northeast  corner  to  210  feet  in  the  southwest 
corner.  There  are  no  permanent  streams,  but  much  of  the  area  is  trav- 
ersed by  irrigation  ditches,  and  there  are  a  few  intermittent  ponds. 

Kerman:  Scale,  1  inch=i  mile;  contour  interval,  5  feet    Latitude,  36'  37'  30" 
to  36'*  45' ;  longitude,  120'  to  120**  7'  30". 

Map  of  part  of  Fresno  County,  in  San  Joaquin  Valley,  a  few  miles 
south. of  the  river.  The  surface  slopes  southwestward  away  from  San 
Joaquin  River  and  toward  Kings  River,  from  240  feet  above  sea  level  In 
the  northeast  corner  to  180  feet  in  the  southwest  comer.  There  are  no 
permanent  streams,  but  a  few  intermittent  ponds  lie  in  shallow  depressions. 

Little   Panoche:    Scale,   1   inch=i   mile;    contour   interval.   5   feet    I-.atitude. 
30°  45'  to  36°  52'  30" ;  longitude,  120**  37'  30"  to  120**  45'. 

Map  of  part  of  Fresno  County,  in  the  southwestern  part  of  San  Joaquin 
Valley.  The  southwest  corner  lies  on  the  slope  of  the  Panoche  Hills— foot- 
hills of  the  Diablo  Range — at  1,000  feet  above  sea  level.  The  general  sur- 
face descends  northeastward  from  about  650  feet  at  the  base  of  the  bills 
to  175  feet  in  the  northeast  corner.  The  area  contains  no  permanent 
streams  and  is  almost  uninhabited. 

Oil  and  gas  fields  of  the  State  of  California :  Scale.  1  lnch=8  miles. 

The  productive  oil  and  gas  fields,  the  main  pipe  lines,  and  the  oil  re- 
fineries are  shown  by  distinctive  colors  and  symbols. 

Parks  Bar:  Scale  1  lnch=i  mile;  contour  Interval,  5  and  25  f^et    La^' 
tude,  39**  7'  30"  to  39**  20' ;  longitude,  121**  7'  30"  to  121**  22'  30". 

Map  of  an  area  in  Yuba  and  Nevada  counties,  mainly  in  the  valley  of 
Yuba  River,  near  the  point  where  it  emerges  from  the  foothills  of  ^ 
Sierra  Nevada.  Above  The  Narrows  the  river  flows  in  a  winding  V-shaped 
gorge,  700  feet  deep,  between  hills  that  stand  1,100  to  1,400  feet  above  sea 
level.  Below  The  Narrows  the  valley  is  100  to  300  feet  deep  with  steep 
walls. 

•Pozo:  Scale,  1  inch=l  mile;  contour  interval,  50  feet.    Latitude,  35*  15'  to 
35'  30' ;  longitude,  120'  15'  to  120'  30'. 

Map  of  part  of  San  Luis  Obispo  County,  in  the  heart  of  the  Coast 
Ranges.  The  La  Panza  Range  crosses  the  center  of  the  area  from  nortiiwest 
to  southeast  Nearly  the  whole  area  is  mountainous;  the  summits  rang^ 
from  1,700  feet  above  sea  level  in  the  northem  part  to  3,700  feet  or  mow 
in  the  highest  peaks  of  the  La  Panza  Range.  The  main  valleys  are  cot 
down  to  only  1,200  feet  above  sea  level. 
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9W)  Farm:  Scale,  1  lnch=i  mile;  contour  interval,  5  feet.  Latitude,  36*  52' 
30"  to  37" ;  lon^tnde,  120"  22'  30"  to  120*  30*. 

Map  of  an  area  in  San  Joaquin  Valley  In  Madera  and  Fresno  counties. 
The  surface  Is  extremely  flat,  the  total  difference  of  altitude  being  only  35 
feet  in  the  entire  area  of  00  square  miles.  San  Joaquin  River  flows 
northwestward  in  a  channel  to  which  it  is  confined  in  some  places  by  low 
levees,  though  in  others  it  meanders  slightly  on  a  flood  plain  that  is  inter- 
sected by  small  channels  and  dotted  with  intermittent  ponds. 

Preston  Peak:  Scale,  1  lnch=2  miles;  contour  interval,  100  feet.  Latitude. 
41"  30'  to  42'  :  longitude,  123*  30'  to  124*. 

^lap  of  parts  of  Del  Norte  and  Siskiyou  counties,  in  the  Klamath  Moun- 
tains, which  occupy  the  entire  area.  Many  summits  reach  altitudes  of 
5.000  to  0,500  feet,  and  Preston  Peak,  in  the  northeastern  part,  stands  7,310 
feet  above  sea  level.  The  valleys  of  the  main  streams  are  several  thousand 
feet  deep,  and  Klamath  River  crosses  the  extreme  southwest  comer  at  an 
elevation  of  less  than  100  feet  above  sea  level. 

Ronnd  Mountain :  Scale,  1  inch=i  mile;  contour  interval.  5  and  25  feet,  chang- 
ing on  the  550-foot  contour.  T^tltude.  36"  45'  to  36*  52'  30" ;  longitude. 
119"  30'  to  119"  37'  30". 

Map  of  an  area  in  Fresno  County,  on  the  northeast  side  of  the  San 
Joaquin  Valley.  The  greater  part  Is  occupied  by  an  upland,  whose  sloping 
surface  Is  rather  rough  on  a  small  scale,  rising  from  350  feet  above  sea 
level  in  the  southwest  corner  to  500  feet  in  the  northeast  comer.  Along  the 
east  side  many  small  knobs  and  a  few  larger  buttes  rise  100  to  400  feet 
above  the  upland. 

San^r:  Scale.  1  inch=|  mile:  contour  interval.  5  feet.  Latitude.  36'  37'  30" 
to  36"  45' :  longitude,  119"  .SO'  to  119"  37'  .SO". 

Map  of  part  of  Fresno  Tounty.  in  the  eastern  part  of  San  Joaquin  Val- 
ley, whose  general  surface  descends  from  410  feet  above  sea  level  in  the 
northeast  comer  to  315  feet  in  the  southwest  corner.  It  is  crossed  by  low. 
irregular  southwestward-trending  alluvial  ridges,  built  by  flood  distribu- 
taries of  Kings  River,  which  enters  the  eastem  part  in  a  great  bend  and 
flows  in  a  shallow  trench  in  a  flood  plain  2  miles  wide,  bounded  by  an  ir- 
regularly cuspate  scarp  25  feet  high. 

•Sawyers  Bar:  Scale.  1  lnch=2  mHes;  contour  Interval.  100  feet.  Latitude,  41" 
to  41*  30':  loncitude.  120"  to  120"  30'. 

Map  of  parts  of  Siskiyou.  Trinity,  and  Humboldt  counties,  in  the  Salmon 
Monntains,  which  occupy  the  entire  area  and  reach  altitudes  of  7.000  to 
8,000  feet  above  sea  level.  Thompson  Peak,  near  the  southeast  comer, 
stands  8.9,16  feet  above  sea  level.  The  Aaln  valleys  are  4,000  feet  or  more 
deep,  and  Klamath  River  just  enters  the  western  margin  at  an  altitude  of 
only  500  feet  above  sea  level. 

*8e!ad:  Scale,  1  inch=2  miles:  contour  Interval,  100  feet.  Latitude,  41" 
30'  to  42* :  longitude.  123*  to  123»  30'. 

Map  of  part  of  Siskiyou  County,  in  the  Klamath  Mountains,  which 
occupy  the  entire  area.  Many  summits  reach  altitudes  of  6.000  to  7.500 
feet,  and  Red  Mountain.  In  the  southeastern  part,  stands  8.317  feet  above 
Rea  level.  Klamath  River  flows  In  a  tortuous  gorge  2.000  to  4.000  feet 
deep.  The  Salmon  Mountains,  In  the  southern  part,  l)ear  traces  of  former 
glaciation,  especlall.v  a  number  of  small  lakes  in  clraues. 

Tnfts  Ranch:  Scale.  1  inch=f  mile:  contour  interval.  5  feet.  Latitude,  36" 
37'  30"  to  36*  45';  longitude.  120'  22'  30"  to  120*  30'. 

Map  of  an  area  in  Fresno  County,  In  the  southwestern  part  of  San 
Joaquin  Valley.  The  whole  area  lies  on  a  flat  alluvial  slope  that  descends 
from  340  feet  above  sea  level  in  the  southwest  corner  to  175  feet  in  the 
northeast  comer. 

Colorado. 

^^<>neio8:  Scale    1   lnch=2  miles;   contour   Int^'rval,   100  feet.     Latitude.   37* 
to  37»  30' :  longitude,  106'  to  106'  30'. 

Map  of  parts  of  Conejos.  Rio  Grande.  Alamosa,  and  Archuleta  counties, 
mainly  in  the  eastem  foothills  of  the  San  Juan  Mountains.  The  western 
part  is  a  mountainous  plateau  thfit  stands  11  000  to  12.000  feet  above  sea 
level  and  Is  trenched  by  the  canyons  of  Conejos  River  and  Alamosa 
Creek,  which,  are  cut  down  below  9.000  feet.  East  of  the  mountains  the 
surface  falls  abruptly  to  San  liUls  Valley,  7,500  feet  above  sea  level. 
Where  the  streams  emerge  into  the  valley  they  split  into  distributaries 

und  are  tapped  by  irrigation  canals. 
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Paradox  Valley:  Scale,  1  lncli=2  miles,  contour  Interval,  100  feet.    Latitude, 
38*  to  SS**  30' ;  longitude.  108'  30'  to  109^ 

Map  of  parts  of  Montrose  and  San  Miguel  counties,  mainly  in  the  San 
Miguel  Plateau.  The  general  surface,  which  lies  5,700  to  7,000  f^t  above 
sea  level,  includes  mesas  whose  flat  summits  are  7,000  feet  or  more  abore 
sea  level ;  hroad,  shallow  basins  whose  surface  slopes  gently  from  all  sides 
toward  the  center;  canoe-shaped  valleys  with  steep  walls  facing  inward; 
and  ridges  with  steep  slopes  toward  the  valleys  and  gentle  slopes  toward 
the  basins.  Some  peaks  reach  altitudes  of  8,000  feet  The  northeast 
comer  lies  on  the  Uncompahgre  Plateau  at  altitudes  of  8,800  to  9,800 
feet  Dolores  Biver  aroaaea  the  area  in  a  highly  meandering  coarse, 
flowing  on  a  flood  plain  across  the  valleys  and  in  a  canyon  500  to  1,300 
feet  deep  through  the  mesas  and  ridges. 

State  map:  Scale,  1  inch=8  miles. 

Base  map  of  the  State  of  Colorado  in  two  colors.  It  shows  county  and 
township  boundaries,  location  and  names  of  all  towns,  most  of  even  the 
smaller  settlements,  and  the  railroads  (in  black),  also  the  rivers  and 
many  of  the  smaller  streams  and  water  features  (in  blue). 

Connectlmt. 

[See  MassachuBetts,  Rhode  Island,  and  Connecticut] 

District  of  Colombia. 

[See  Maryland.  Virginia,  and  the  District  of  Columbia.] 

Georgia. 

Harlem:  Scale,  1  inch=l  mile:  contour  interval.  20  feet.     latitude,  33*  1.")'  t<> 
SS**  30' :  longitude,  82'  15'  to  82'  30'. 

Map  of  an  area  in  McDuflie,  Columbia,  Jefferson,  Richmond,  Warren. 
Glascock,  and  Burke  counties,  at  the  inner  margin  of  the  Coastal  Plain 
and  partly  on  the  Piedmont  Upland.  The  general  upland  surface  descend^ 
from  nearly  600  feet  above  sea  level  in  the  northwest  comer  to  400  feet 
in  the  southeast  comer. 

Illinois. 

[S«»  also    Wisconsin  and    lllinoift.] 

♦  Barrlngton :  Srale,  1  inc!i=l  mile;  contour  interval,  10  feet.     Latitude.  42° 
to  42**  15' ;  longitude,  SS""  to  88'  15'. 

Map  of  parts  of  C(K)k.  Lake.  McHenry,  and  Kane  counties,  in  the  Lake 
Plains.  The  general  altitude  is  between  700  and  900  feet  above  sea  level. 
Nearly  the  whole  area  i.s  occupied  l>y  a  morainal  belt  of  Wisconsin  drift, 
consisting  of  an  intricate  assemblage  of  knolls  and  ridges,  undraine<i 
hollows,  and  small  formless  valleys.  Most  of  the  surface  Is  p^xirl.v 
drained,  many  of  the  hollows  being  occupied  by  small  ponds  or  s>*'aiiip3« 
but  Fox  River  crosses  the  northwest  corner. 

♦Carbondale:  Scale,    1    inch=l    mile;    contour   interval,    20    feet.      Latitude, 
87**  30'  to  37'  45' ;  longitude.  80'  to  80°  15'. 

Map  of  parts  of  Williamson,  Union,  Jackson,  and  Johnson  counties 
The  northern  part,  which  lies  in  the  Prairie  Plains,  is  a  rolling  plalJ* 
400  to  400  feet  above  sea  level,  cut  by  broad,  shallow  valleys  50  Uf^ 
deep.  The  central  and  southern  part,  lying  in  the  northern  imrt  of  the 
Shawneetown  Hills,  is  moderately  hilly,  the  summits  standing  600  to  80^ 
feet  above  sea  level.  The  streams  in  the  southern  part  are  unobstnicte<i 
and  are  rapidly  eating  their  way  into  the  divide,  but  the  larger  streams 
in  the  northern  part  flow  in  crooked  courses  on  the  silt  that  fills  tlielr 
valleys. 

♦Joliet:  Scale,  1  inch  =  l  mile;  contour  interval,  10  feet.     Latitude.  41'  30' t<> 
41  **  45' ;  longitude,  88*^  to  88°  15'. 

Map  of  part  of  Will,  Du  Page,  and  Cook  counties,  in  the  northeastem 
part  of  the  State.  The  general  surface  slopes  gently  from  790  feet  above 
sea  level  in  the  northeast  corner  to  040  feet  in  the  southwest  corner  and 
is  crossed  by  several  old  glncial  drainage  channels  50  feet  deep,  with 
flat,  somewhat  marshy  bottoms.  Des  Plaines  River  flows  in  the  largest 
of  these  valleys,  which  is  also  traversed  by  the  Chicago  Drainage  Canal, 
the  Illinois  and  Michigan  Canal,  and  several  railroads.  The  eastern  side 
of  the  area  is  occupied  by  hills  left  by  the  glaciers,  and  the  western  part 
is  mainly  a  gently  rolling  plain. 
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Ivwa. 

Fort  Dodge :  Scale,  1  inch=l  mile ;  contour  Interval.  10  feet.    Latitude,  42"  30' 
to  42'  45' ;  longitude,  94**  to  94'  15'. 

Map  of  parts  of  Webster  and  Humboldt  counties,  in  the  north-central 
part  of  the  State.  The  greater  part  Is  a  rolling  prairie  country  that  lies 
about  1,150  feet  above  sea  level  and  is  traversed  by  a  few  shallow  valleys, 
in  many  of  which  the  streams  have  been  confined  to  artificial  channels. 
Des  Moines  River  flows  southward  across  the  western  part  in  a  sinuous 
trench  100  feet  deep  and  half  a  mile  wide,  bordered  in  part  by  bluffs  and  in 
part  by  slopes  on  which  one  or  two  faint  terraces  are  developed. 

•  Lehigh :  Scale,  1  inch=l  mile ;  contour  interval,  10  feet.     Latitude,  42"  15'  to 
42'  30' ;  longitude,  94"  to  94'*  15'. 

Map  of  an  area  in  Webster  County,  in  the  north-central  part  of  the  State. 
Most  of  the  area  lies  on  a  rolling  prairie  upland  that  stands  1,080  to  1,180 
feet  above  sea  level.  Des  Moines  River  flows  southeastward  across  the 
northern  part  in  a  meandering  trench  150  feet  deep,  whose  steep  walls  are 
furrowed  by  gullies.  The  tributaries  descend  to  the  river  through  similar 
steep-walled  trenches,  some  of  which  extend  back  2  or  3  miles.  Much  of 
the  upland  surface  is  so  nearly  level  that  the  natural  drainage  is  poor. 
This  condition  has  been  improved  by  ditching,  which  has  produced  the 
angular  courses  of  many  of  the  small  streams. 

Kaiwmt. 

State  mnp:  Scale,  1  inch=16  miles.     Base  map  of  Kansas,  printed  in  blaclc 
only.     Similar  to  base  map  of  Colorado.     (See  p.  18.) 

Kentacky. 

Hlectric  generating  stations  and  tran<«ml«:sion  lines  u«;e(l  in  public  service  in  the 
State  of  Kentucky  in  1921:  Scale,  1  inch =8  miles. 

The  hydroelectric  generating  stations,  the  fuel-consuming  generating  sta- 
tions, the  stations  combining  these  two  sources  of  power,  the  substations, 
the  switching  stations,  the  distributing  companies,  and  the  primary  trans- 
mission lines  are  shown  by  distinctive  symbols,  printed  in  red,  on  the 
United  States  Geological  Survey's  base  map  of  Kentucky. 

Oil  and  gas  fields  of  the  State  of  Kentucky:  Scale.  1  lnch=8  miles.     Similar  to 
map  of  California.     (See  p.  16.) 

Maine. 

'Brassua  Lake:  Scale.  1  iiK*li  =  l  mile;  contour  interval,  20  feet.     Latitude,  45* 
30'  to  45'  45' ;  longitude,  69°  45'  to  70°. 

Map  of  parts  of  Somerset  nnd  Piscataciuls  counties,  in  the  Moosehead 
Plateau,  whose  general  surface  stands  1..300  feet  above  sea  level  but  is 
cut  by  valleys  100  to  200  feet  deep.  Misery  Ridge,  which  crosses  the  south- 
ern part  from  northeast  to  southwest,  reaches  an  altitude  of  2,047  feet,  and 
the  summit  of  Squaw  Mountain,  in  the  southeast  corner,  2,720  feet  Brassua 
Lake  lies  near  the  center,  and  a  part  of  Moosehead  Lake  occupies  the 
northeast  corner.  The  two  outlets  of  Moosehead  Lake  enter  from  the  east 
and  unite  in  Indian  Pond,  which  drains  southward  through  Kennebec 
River, 
^feyette  National  Park:  Scale,  1  lnch=l  mile;  contour  interval,  20  feet. 
Latitude,  44**  13'  to  44**  80' ;  longitude,  68**  09'  to  68**  28'. 

Map  of  an  area  in  Hancock  County,  comprising  parts  of  the  Mount 
Desert,  Bar  Harbor,  and  Swan  Island  quadrangles  and  including  the  whole 
of  Mount  Desert  Island  and  a  number  of  surrounding  islands  and  a  part 
of  the  neighboring  mainland.  Shows  the  position  and  outline  of  the 
new  Lafayette  National  Park.  The  most  conspicuous  topographic  feature 
Is  the  mountain  range  of  Mount  Desert  Island,  several  summits  of  which 
8tand  more  than  1,000  feet  above  sea  level  and  the  highest  (Mount 
Cadillac)  reaches  1,532  feet.  The  range  is  crossed  by  deep  gorges  holding 
lakes  and  by  the  deep  cleft  of  Somes  Sound.  On  the  back  of  the  map  is 
printed  an  outline  description  and  explanation  of  the  geology  of  the  island. 
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« 

*  Moosehead  Lake:  Scale,  1  lnch=l  mile;  contour  interval,  20  feet    Latitude, 
45'  30'  to  45'  45' ;  longitude,  00**  30'  to  OO**  45'. 

Map  of  an  area  in  Piscataquis  and  Somerset  counties,  on  the  Moosetiead 
Plateau,  including  tiie  south-central  part  of  Moosehead  Lake.  The  lake, 
whose  surface  lies  1,028  feet  above  sea  level,  occupies  a  very  irregolar 
hollow  in  a  rugged  plateau  that  stands  1,150  feet  above  sea  level.  Above 
this  plateau  rise  low  mountains,  the  best  known  of  which  (Mount  Kineo, 
1,806  feet)  forms  a  peninsula  projecting  into  the  lake  from  the  eastern 
shore.  The  southwest  comer  lies  on  the  northeastern  slope  of  Squaw 
Mountain  at  an  altitude  of  2,700  feet  The  lake  is  dotted  with  many 
islands,  the  largest  of  which  are  semimountainous,  Sugar  Island  rising 
nearly  500  feet  above  the  water  surface. 

State  map:  Scale  1  inch=16  miles. 

Base  map  of  Maine,  printed  in  black.  Similar  to  base  map  of  Ck>lorado. 
(See  p.  18.) 

MMTland  and  VIrvlnla. 

RockviUe   (new  edition):   Scale,  1  inch=l  mile;  contour  interval,  20  feet 
Latitude,  39'  to  39*  15' ;  longitude,  77*  to  77"  15'. 

Map  of  part  of  Montgomery  and  Howard  counties,  Md.,  and  Fahrfax 
County,  Va.,  in  the  Piedmont  Upland  Just  north  of  Washington.  Tlie 
upland  surface  slopes  southeastward  from  720  feet  above  sea  level  in  the 
northwest  corner  of  the  area  to  340  feet  in  the  southeast  corner,  and  is  cut 
by  flaring  valleys  about  200  feet  deep.  A  part  of  the  gorge  of  Potomac 
River  above  Great  Falls  is  shown  in  the  southwest  comer. 

Maryland,  Virtinia,  and  tiie  Diatrict  al  Calambla. 

Washington  and  vicinity  (road  map) :  Scale,  1  inch =4  miles.    Latitude,  38°  30' 
to  39°  30' ;  longitude,  76'  3'  to  77**  30'. 

Shaded  relief  map  of  part  of  Maryland  and  Virginia,  with  the  District  of 
Columbia  near  the  center  of  the  area.  Baltimore  is  near  the  northeast 
comer  of  the  area,  Annapolis  on  the  eastern  margin,  and  Frederick  in  tbe 
northwest  comer.  On  the  south  the  area  extends  just  beyond  Quantico, 
Va.,  and  La  Plata,  Md.  The  main  through  roads  and  other  improved  roads 
are  shown  by  red  overprint,  and  the  quality  of  the  roads  is  indicated.  On 
the  back  of  the  sheet  is  an  interesting  description  of  the  country  around 
Washington,  in  which  the  chief  features  of  geographic,  geologic,  and  his- 
toric interest  are  briefly  considered. 

MasaadiOMtts,  Rhode  Island,  and  Connactlcnt. 

State  map:  Scale,  1  inch=16  miles. 

Base  map,  printed  In  black.  Similar  to  base  map  of  Ck>lorado.  (See 
p.  18.) 

Michigan. 

♦Durand:  Scale,  1  inch=l  mile;  contour  interval,  10  feet    Latitude,  42*  45'  to 
43** ;  longitude,  83**  45'  to  84'. 

Map  of  an  area  in  Grenesee,  Shiwassee,  and  Livingston  counties,  on  the 
Thumb  Upland.  The  general  surface  slopes  from  about  900  feet  above 
sea  level  in  the  southeast  comer  to  750  feet  In  the  northwest  comer  and 
is  broken  by  irregular  morainal  ridges  and  hills,  some  of  which  stand  lOO 
feet  above  the  general  surface.  The  Flint  moraine  crosses  the  northern 
part,  and  several  less  distinct  and  partly  coalescent  moraines  cross  the 
southern  part  A  number  of  swamps  and  ponds  in  the  southeast  corner 
occupy  ice-block  holes  in  the  Portland  moraine.  ^ 

♦Flint:  Scale,  1  inch=l  mile:  contour  interval,  10  feet.    Latitude,  43**  to  43 
15' ;  longitude,  83**  30'  to  83**  45'. 

Map  of  parts  of  (Jenesee,  Tuscola,  and  Saginaw  counties,  on  the  north- 
western slopes  of  the  Thumb  Upland,  whose  general  surface  slopes  gently 
from  850  feet  above  sea  level  in  the  southeast  corner  to  650  feet  in  the 
northwest  comer.  There  are  several  morainal  belts  made  up  of  knoUs  10 
to  80  feet  high,  among  which  there  are  small  un drained  hollows  contain- 
ing ponds  and  bogs.  Flint  River  and  otlier  streams  flow  in  trenches  30  to 
60  feet  deep. 
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Bolly :  Scale,  1  lnch=l  mile ;  contour  intenral,  10  feet    Latitude,  42**  45'  to 
43** ;  longitude,  83**  30'  to  83*  45'. 

Map  of  parts  of  Ctenesee,  Oakland,  and  Liringston  counties,  on  the 
northwestern  slope  of  the  Thumb  Upland,  whose  general  surface  slopes 
from  1,050  feet  above  sea  level  in  the  soutJieast  comer  to  800  feet  in  the 
northwest  comer.  The  area  is  crossed  by  morainal  belts,  which  include 
many  knolls  that  stand  100  to  200  feet  above  the  general  level,  inter- 
spersed with  broad,  flat  areas  and  hollows,  many  of  which  are  swampy  or 
contain  ponds. 
Schoolcraft:  Scale,  1  inch=l  mile;  contour  interval,  10  feet  Latitude,  42"* 
to  42**  15' ;  longitude,  85**  30'  to  85*  45'. 

Map  of  parts  of  Kalamazoo  and  St  Joseph  counties,  near  the  western 
margin  of  the  Thumb  Upland,  whose  general  surface  there  lies  850  to  900 
feet  above  sea  level  In  the  western  part  are  several  morainal  belts  con- 
sisting of  groups  of  knolls  10  to  00  feet  high,  among  which  are  small 
ponds  and  undrained  hollows.  Tiie  rent  of  the  area  is  a  poorly  drained 
rolling  plain.  Numerous  shallow  depressions  hold  small  lakes,  some  of 
which  have  no  surface  outlets. 

MIsriMippL 

♦Meridian:  Scale,  1  lnch=l  mile;  contour  interval,  20  feet    Latitude,  82**  15' 
to  32*  30' ;  longitude,  88**  30'  to  88**  45'. 

Map  of  part  of  Lauderdale  Ck)unty,  in  the  Coastal  Plain  near  the  east- 
ern boundary  of  the  State.  The  general  surface  stands  500  to  550  feet 
above  sea  level  and  is  cut  by  Irregular  valleys  100  feet  deep  with  flat  bot- 
toms half  a  mile  to  a  mile  wide.  In  the  southeastern  part  an  irregular 
belt  of  low  hills  reaches  altitudes  of  more  than  600  feet  The  upland  is 
80  much  cut  by  ravines  and  small  valleys  that  there  Is  little  level  land  ex- 
cept in  the  fiat  valley  bottoms. 


•Chillicothe :  Scale,  1  lnch=l  mile ;  contour  Interval,  20  feet    Latitude,  30**  45' 
to  40** ;  longitude,  03'  30'  to  93**  45'. 

Map  of  parts  of  Livingston  and  Grundy  counties,  near  the  southern 
margin  of  the  Dissected  Till  Plaina  The  general  upland  surface  lies  900 
to  060  feet  above  sea  level  and  is  much  cut  by  ravines  and  small  valleys, 
which  descend  to  the  broad  flat-bottomed  valleys  of  Grand  and  Thompson 
rivers.  The  flood  plains  of  these  rivers  lie  680  to  720  feet  above  sea  level 
ami  contain  iiuuierous  cut-off  meanders  and  small  oxbow  lakes. 

*GaUatln:  Scale,  1  lnch=l  mUe;  contour  Interval,  20  feet    Latitude.  30'  45' 
to  40' ;  longitude,  93**  45'  to  94'. 

Map  of  parts  of  Daviess,  Caldwell,  Livingston,  and  Grundy  counties.  In 
the  southwestern  part  of  the  Prairie  Plains.  The  generally  rolling  sur- 
face lies  between  750  and  1,000  feet  above  sea  level  and  is  crossed  by  the 
broad  alluvial  valley  of  Grand  River,  a  stream  that  meanders  Irregularly 
on  a  flood  plain  in  which  there  are  several  oxbow  lakes. 

N«Tmda. 

ftate  map:  Scale,  1  inch =8  miles. 

Base  map  of  Nevada.  In  one  color  (black).  Similar  to  base  map  of 
Colorado.     (See  p.  18.) 

New  Hamiwlilre  and  Vennont. 

State  map :  Scale,  1  Inch =16  miles. 

Base  map  of  New  Hampshire  and  Vermont,  printed  In  black.  Similar 
to  base  map  of  Colorado.     (See  p.  18.) 

New  Mezleo. 

State  map :  Scale,  1  inch =8  miles. 

Base  map  of  New  Mexico,  In  two  colors.  Similar  to  tease  map  of  Colo- 
rado.    (See  p.  18.) 
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Tyrone  district:   Scale,  1:24,000  or  1  inch=2,000  feet;  contour  interval,  2') 
feet. 

Map  of  small  area  in  Grant  Ck)anty  l^ng  between  the  Little  Burro  Moun- 
tains on  the  northeast  and  the  Big  Burro  Mountains  on  the  southwest 
The  Ck)ntinental  Divide  crosses  as  a  rather  inconspic^uous  ridge  from  one 
mountain  group  to  the  other.  The  area  is  mainly  hilly  and  ranges  in 
altitude  from  5,700  feet  above  sea  level  In  the  gulches  to  8,000  feet  at  the 
summit  of  the  Big  Burro  Mountains.  The  Tyrone  mining  district  is 
situated  in  the  northeastern  part 

New  T«rlu 

•Childwold:    Scale,    1    inch=l    mile;    contour    Interval,    20    fe*»t      T-Atitutlo. 
44*  15'  to  44**  80* ;  longitude,  74*  30'  to  74*  45'. 

Map  of  part  of  St.  Lawrence  and  Franklin  counties,  in  the  northwestern 
Adirondacks.  The  general  surface,  which  lies  1,600  feet  above  sea  level, 
is  cut  by  shallow  valleys  and  interrupted  by  low,  rocky  hills.  Mount  Ma- 
tumbla,  in  the  southeast  comer,  stands  2,700  feet  above  sea  level  The 
area  has  been  heavily  glaciated  and  is  poorly  drained,  much  of  the  sur- 
face being  swampy  and  dotted  with  ponds.  • 
♦Livingston  Manor:  Scale,  1  inch=l  mile;  contour  level,  20  feet.  Latitude. 
4V  45'  to  42*' ;  longitude,  74'  45'  to  75". 

Map  of  parts  of  Sullivan  and  Delaware  counties,  in  the  southern  part  of 
the  Catskill  Plateau,  whose  general  surface  stands  2,100  feet  above  sea 
level  but  is  so  much  cut  by  deep  valleys  that  it  is  scarcely  recognizable. 
The  northeastern  part  is  occupied  by  the  foothills  of  the  Catskill  Moun- 
tains, and  the  summit  of  Rattle  Hill,  near  the  northeast  corner,  is  2,600 
feet  above  sea  level.  Ponds  and  small  swamps  occupy  hollows  in  the  up- 
land surface,  and  there  is  little  level  land  outside  of  narrow  strips  of  flood 
plain  in  the  main  valleys,  which  are  500  feet  or  more  deep  and  have  gen- 
erally steep  sides. 
♦Stark:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.  Latitude,  44**  15'  to 
44**  30' ;  longitude,  74**  45'  to  75'. 

Map  of  part  of  St.  Lawrence  County,  in  the  northwestern  part  of  th^ 
Adirondack  Plateau,  whose  general  surface  stands  1,500  to  1,600  feet  abov« 
sea  level  in  the  southeast  corner  and  descends  to  1,100  feet  in  the  nortVi' 
west  comer.     Numerous  small  mountains  rise  a  few  hundred  feet  abov^ 
the  plateau,  and  the  summit  of  Baldface  Mountain  reaches  an  altitude  <^^ 
1,860  feet.     There  are  few  well-defined  valleys,  but  the  streams  wancl^^ 
about  between  the  hills,  and  much  of  the  low  ground  is  occupied  by  swamr^^ 
and  small  ponds. 
♦White   Lake:    Scale.   1   inch=l   mile:   contour   interval.   20  feet.     Latitu*"*^' 
4r  30'  to  41°  45' ;  longitude,  74'  45'  to  75«. 

Map  of  part  of  Sullivan  County,  In  the  Allegheny  Plateau,  whose  p^^^ 
eral  surface  lies  1,300  to  1,,500  feet  al>ove  sea  level  and  Is  cut  by  vall€=*'  ^ 
300  to  500  feet  deep.  Delaware  River  crosses  the  extreme  southwest  c^^' 
ner  In  a  trench  600  feet  deep.  The  rather  rough  upland  surface  Is  !"»  ^ 
well  drained,  and  the  hollows  are  occupied  by  numerous  swamps  and  pon^^ 

New  Yoric  and  FenniylTania. 

♦Damascus:    Scale,    1    inch=l    mile:    contour    interval,    20    feet.      Latituc'^*' 
41  *»  ,30'  to  41**  45' :  longitude,  75«  to  75'  15'. 

Map  of  parts  of  Wayne  and  Pike  counties.  Pa.,  and  Sullivan  County.  N.  '^'• 
in  the  Pocono  Plateau,  whose  jrenenil  upland  surfacp  descends  from  1,9^^ 
feet  above  sea  level  in  the  northwestern  part  to  1.200  feet  In  the  sout^''* 
eastern  part.     Delaware  River  flows  southward  across  the  eastern  part  in  ^ 
sinuous  trench  400  to  600  feet  deep.     Small  lakes  and  swamps  occupy  man.v 
of  the  hollows  in  the  surface  of  the  upland. 

♦  I/onjr  Eddy:  Scale.  1  Inch=l  mile:  contour  interval,  20  feet.    Latitude.  41* 
45'  to  42" :  loncitude  75*»  to  75°  15'. 

Map  of  parts  of  Delaware  and  Sullivan  counties,  N.  Y.,  and  Wayne 
County,  Pa.,  in  the  Pocono  Plateau,  whose  general  upland  surface  stands 
1.600  to  1,800  feet  above  sea  level.  The  northern  part  is  occupied  by  hills 
whose  summits  stand  2,200  to  2,300  feet  above  sea  level  and  which  are 
outliers  of  the  Oatskill  Plateau.  Delaware  River  flows  southeastward  in 
a  meandering  trench  800  to  1,000  feet  deep,  and  the  East  Branch  of  the 
Delaware  flows  southwestward  across  the  northwest  corner  in  a  similar 
but  somewhat  deeper  trench. 
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N«rtfa  Dmktfte. 

Garrison:  Scale,  1  lnch=l  mile;  contour  interval,  20  feet.    Latitude,  47*  30' 
to  47*  45' ;  longitude,  101*  15'  to  101°  80'. 

Map  of  an  area  In  McLean  and  Mercer  counties,  in  the  Missouri  Plateau 
section  of  the  Great  Plains.  The  general  surface  of  the  plateau  lies  between 
1,800  and  2,000  feet  above  sea  level  and  Is  dissected  by  a  few  small  val- 
leys 100  to  200  feet  deep.  The  northeastern  part  Is  occupied  by  a  glacial 
moraine.  In  the  hollows  of  which  are  many  small  ponds,  most  of  them 
intermittent  Missouri  River  crosses  the  southwest  corner  In  a  sweeping 
curve,  flowing  In  a  valley  2  miles  wide,  with  bluffs  where  the  river  flows 
close  to  the  valley  walls. 

Ohio. 

Shaded  relief  map  of  the  State:  Scale,  Ir  inch  =6  miles.    Size,  39^  by  43  inches. 
The  relief  shading  brings  out  well  the  general  topographic  character  of 
the  different  parts  of  the  State  and  the  major  differences  In  their  topog- 
raphy.   The  larger  physiographic  divisions,  especially  the  Allegheny  Pla- 
teau and  the  Erie  Plain,  are  easily  distinguishable. 

Oreton. 

Elmira:  Scale,  1  lnch=l  mile;  contour  Interval,  25  feet.    Latitude,  44*  to  44* 
15' ;  longitude.  123*  15'  to  123**  30'. 

Preliminary  map  of  a  partly  surveyed  area  In  Lane  County,  at  the 
southwestern  margin  of  the  Willamette  Valley.  Only  the  east  side  of  the 
quadrangle,  lying  in  the  valley  at  300  to  400  feet  above  sea  level,  has  been 
surveyed.  The  most  prominent  features  of  the  district  are  several  buttes, 
of  which  the  largest  (Richardson  Butte)  stands  812  feet  above  sea  level. 

*  Monroe:  Scale,  1  inch=l  mile;  contour  Interval,  25  feet     Latitude,  44*  15' 
to  44*  30' ;  longitude,  123*  15'  to  123°  30'. 

Incomplete  map  of  parts  of  Benton  and  Lane  counties,  on  the  west  side 
of  the  Willamette  Valley,  whose  nearly  level  surface  here  Is  250  to  300 
feet  above  sea  level  and  is  traversed  by  several  abandoned  channels  of 
Long  Tom  River,  some  of  them  containing  oxbow  lakes. 

PenntylTania. 

[See. also  New  York  and  PennsylTania.] 

Altoona:  Scale,  1  inch=l  mile;  contour  Interval,  20  feet     Latitude,  40*  SO' 
to  40°  45' ;  longitude,  78°  15'  to  78*  30'. 

Map  of  an  area  In  Blair,  Cambria,  Clearfield,  and  Center  counties,  partly 
in  the  Allegheny  Plateau  and  partly  In  the  Appalachian  Ranges,  the  two 
physiographic  provinces  being  separated  by  the  bold  escarpment  of  the 
•Allegheny  Front,  which  crosses  from  southwest  to  northeast;  The 
Allegheny  Front  Is  crowned  by  an  irregular  ridge — the  Allegheny  Moun- 
tains— whose  chief  summits  stand  2.500  to  2,600  feet  above  sea  level. 
^'orthwest  of  this  ridge  the  upland  surface  ranges  from  1,800  to  2,400 
feet  above  sea  level  and  is  cut  by  valleys  500  to  1,000  feet  deep.  Southeast 
of  the  ridge  the  surface  descends  abruptly  to  a  much  dissected  shelf, 
1.700  to  1,800  feet  above  sea  level,  and  then  gradually  to  the  valley  of 
Little  Juniata  River,  900  to  1,000  feet  above  sea  level.  Southeast  of  this 
valley  It  rises  again  to  2,500  feet  in  the  zigzag  range  of  Brush  Mountain, 
in  the  southeastern  part  The  city  of  Altoonii  is  in  the  valley  of  Little 
Juniata  River,  which  is  also  traversed  by  the  main  line  of  the  Pennsylvania 
Railroad.  The  principal  State  highways  across  the  quadrangle  are  dis- 
^  tinguished  by  a  red  overprint. 
influence:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.  Latitude,  39* 
45'  to  40** :  longitude.  79°  15'  to  79"  30'. 

Map  of  an  area  in  Somerset  and  Fayette  counties,  near  the  eastern  side 
of  the  Allegheny  Plateau,  which  is  much  out  by  valleys,  some  of  them 
more  than  1,000  feet  deep,  so  that  little  of  the  original  plateau  .'jurface 
remains.  The  area  is  crossed  diagonally  near  its  center  by  Laurel  Hill, 
whose  chief  summits  stand  500  feet  above  the  plateau,  and  the  highest 
point  In  the  quadrangle,  on  Boardman  Ridge,  in  the  southeast  comer,  is 
3,000  feet  above  sea  level.  At  Confluence,  in  the  southern  part,  Youghio- 
gheny  River  Is  Joined  by  Casselman  River  and  Laurel  Hill  Creek. 


<! 
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*  Donegal :  Scale,  1  inch=l  mile ;  contour  Interral,  20  feet     Latitude,  40**  to 

40**  15' ;  longitude,  79'  15'  to  79*  30'. 

Map  of  an  area  in  Westmoreland,  Fayette,  and  Somerset  counties,  near 
the  east  side  of  the  Allegheny  Plateau.  The  western  part  is  crossed  from 
north  to  south  by  Chestnut  Ridge,  whose  chief  summits  stand  2,200  t(» 
2,400  feet  above  sea  level,  and  the  southeast  comer  is  crossed  by  Laurel 
Ridge,  whose  chief  summits  stand  more  than  2,900  feet  above  sea  level 

*  Hanover :  Scale,  1  lnch=l  mile ;  contour  Interval,  20  feet    Latitude,  SO*"  4^' 

to  40* ;  longitude,  76'  45'  to  77^ 

Map  of  parts  of  York  and  Adams  counties,  in  the  Piedmont  Upland. 
The  general  upland  surface  of  the  southeastern  half  lies  700  to  800  feet 
above  sea  level,  is  cut  by  valleys  100  to  200  feet  deep,  and  is  traversed 
by  interrupted  ridges  100  feet  higher.  The  central  part  is  crossed  by  a 
valley  1  to  3  miles  wide  whose  general  surface  lies  400  to  600  feet 
above  sea  level.  Northwest  of  th^  valley  are  the  Pigeon  Hills,  whojie 
chief  summit,  1,220  feet  above  sea  level,  is  one  of  the  highest  points  of 
the  Piedmont  Upland  in  Pennsylvania.  The  northwestern  part  lies  Id  tne 
rolling  Gettysburg  Plain,  500  to  000  feet  above  sea  level.  The  Lincoln 
Highway  crosses  the  northern  part  of  the  area,  as  shown  by  red  overprint. 

*  r.iOck  Haven :  Scale,  1  lnch=l  mile ;  contour  interval,  20  feet.     Latitude,  41*  to 

41°  15;  longitude,  77°  15'  to  77"  30'. 

Map  of  parts  of  Clinton,  Lycoming,  and  Center  counties,  mainly  in  the 
Appalachian  Ranges.  The  northwest  comer  lies  on  the  Allegheny  Pluteeu. 
whose  surface  stands  about  1,900  feet  above  sea  level  and  is  deeply  cut 
by  southeastward-descending  ravines.  Southeast  of  the  plateau  is  Bald 
Eagle  Valley,  the  northwestern  part  of  which  is  occupied  by  a  shelf,  2  to 
3  miles  wide,  whose  very  irregular  surface  lies  1,000  to  1,200  teet  abore 
sea  level.  The  southeastern  part  of  the  valley  is  the  trench  of  Bald 
Eagle  Creek  and  the  West  Branch  of  Susquehanna  River  and  has  a  flat 
bottom  a  mile  or  so  wide  and  550  feet  above  sea  level.  The  southern  fialf 
is  occupied  by  interlocking  mountain  ranges.  Some  of  the  valleys  are 
broad  and  canoe-shaped;  others  are  narrow  and  linear.  The  crests  of 
the  chief  ranges  stand  1,900  to  2,000  feet  above  sea  level,  and  the  highest 
point  of  Big  Mountain  reaches  2,300  feet 
♦New  Florence:  Scale,  1  inch=l  mile;  contour  interval,  20  feet.  Latitude,  40' 
15'  to  40°  30' ;  longitude,  79°  to  79°  15'. 

Map  of  parts  of  Westmoreland,  Indiana,  Cambria,  and  Somerset  counties, 
near  the  eastern  margin  of  the  Allegheny  Plateau,  whose  general  surface 
stand.s  1.400  to  1,600  feet  above  sea  level  and  is  crossed  by  Laurel  Hill  and 
Chestnut  Ridge,  which  stand  1.000  to  1,200  feet  above  the  pUiteau.  Cone- 
maugh  River  and  Blacklick  Creek  flow  westward  in  trenches  400  to  1.1^' 
feet  deep  and  cut  through  Chestnut  Ridge  in  deep  V-shaped  gorges.  Tl^** 
gorge  of  Conemauph  River  is  followed  by  the  Pennsylvania  Railroa'l  l^ 
tween  Johnstown  and  Blairsville  intersection.  , 

Phllipsburg:  Scale.  1  inch=l  mile;  contour  interval,  20  feet.    Latitude,  40 
45'  to  41°  ;  longitude,  78°  to  78°  15'.  i 

Map  of  parts  of  Center  and  Clearfield  counties,  mainly  in  the  eastern 
margin  of  the  Allegheny  Plateau,  whose  general  surface  is  1,700  to  2,100  fe**' 
above  sea  level  and  across  which  Moshannon  Creek  flows  northeastward  in  * 
tortuous  trench  200  to  500  feet  deep.     The  plateau  is  bounded  on  the  sontb* 
east  by  the  ridge  of  the  Allegheny  Mountains,  whose  chief  summits  stan" 
2.200  to  2,400  feet  above  sea  level.    Southeast  of  the  mountains  the  surface 
descends  abruptly  about  1,000  feet  to  Bald  Eagle  Valley,  along  which  BaUi 
Eagle  Creek  flows  in  a  trench  100  feet  deep  and  southeast  of  which  tli« 
nearly  straight  ridge  of  Bald  Eagle  Mountain  rises  to  1,800  feet. 
♦Pocono:  Scale,  1  Inch=l  mile;  contour  Interval,  20  feet.     Latitude,  41**  tc 
41°  15' ;  longitude,  75°  15'  to  75"  30'. 

Map  of  parts  of  Monroe,   Wayne,   and  Pike  counties,   in  the  Pocono 
Plateau.    The  northwestern  half  Is  on  the  plateau,  whose  surface  lies  gen- 
erally 2.000  feet  above  sea  level  and  Is  broken  here  and  there  by  low  swells 
and  knobs  but  rises  to  2.236  feet  on  Hardwood  Ridge,  at  the  northern 
margin.    There  are  no  deep  valleys,  and  the  depressions  of  the  surface  are 
nearly  all  occupied  by  swamps  or  ponds.    The  southeastern  half  is  on  the 
irregular  escarpment  by  which  the  surface  descends  abruptly  from  the  level 
of  the  plateau  to  less  than  800  feet  in  the  southeast  comer.    Two  steam 
railroads  climb  the  escarpment  but  follow  devious  courses  to  make  the 
ascent    The  terminal  moraine  of  the  Wisconsin  drift  crosses  the  southern 
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psLTt ;  it  is  poorly  developed  where  it  ascends  tlie  escarpment  but  forms  a 
ridge  nearly  100  feet  liigh  across  tlie  plateau, 
l^llliamsport :  Scale,  1  inch=l  mile;  contour  interval,  20  feet    Latitude,  41** 
to  41'  15' ;  longitude,  77*  to  77**  15'. 

Map  of  parts  of  Lycoming,  Union,  Clinton,  and  Center  counties,  in  the 
Appalachian  Ranges.  The  West  Branch  of  Susquehanna  River  crosses  the 
northern  part  in  a  flat-bottomed  valley  a  mile  or  so  wide  and  520  feet  above 
sea  leveL  Most  of  the  area  is  occupied  by  zigzag  mountain  ranges,  sep- 
arated partly  by  broad,  canoe-shaped  valleys  and  partly  by  narrow,  linear 
valleys.  The  crests  of  the  main  ranges  stand  1,800  to  2,000  feet  above  sea 
level,  and  the  crest  of  South  White  Deer  Range  reaches  2,140  feet  in  one 
place. 


[See  Masaachusetts,  Rhode  Island,  and  Connecticut.] 


^Ituda :  Scale,  1  inch=^l  mile ;  contour  interval,  50  feet.    Latitude,  30^  15'  to 
30*  30' ;  longitude,  103*  15'  to  103'  30'. 

Map  of  part  of  Brewster  County,  at  the  northeastern  margin  of  the 
Mexican  Highland.  The  Glass  Mountains,  whose  chief  summits  stand  6,000 
to  6,500  feet  above  sea  level,  occupy  the  central  and  eastern  parts,  and  the 
Del  Norte  Mountains  extend  into  the  southwest  comer.  The  rest  of  the 
area  is  occupied  by  broad  slopes  that  descend  from  4,700  feet  above  sea 
level  at  the  foot  of  the  mountains  to  4,000  feet  or  less  in  the  main  valleys, 
which  are  drained  by  intermittent  streams. 

%.rmstrong:  Scale,  1  inch=l  mile;  contour  interval,  5  feet    Latitude,  26**  45' 
to  27' ;  longitude,  97"  45'  to  08*. 

Map  of  parts  of  Kennedy,  Brooks,  and  Hidalgo  counties,  in  the  Coastal 
Plain.  The  area  is  a  nearly  flat  plain  which  descends  very  gently  from  64 
feet  above  sea  level  in  the  northwest  comer  to  15  feet  above  sea  level  near 
the  southeast  corner.  Its  surface  is  pitted  by  small,  irregular  depressions,  5 
to  10  feet  deep,  many  of  which  contain  intermittent  ponds.  Knolls  15  to  25 
feet  high  stand  here  and  there,  and  in  the  eastern  part  are  several  areas  of 
sand  dunes.  All  the  surface  forms  seem  to  be  due  to  the  work  of  the  wind. 
The  area  contains  no  streams. 

arnhart:  Scale,  1  inch=l  mile;  contour  interval,  25  feet    Latitude,  31*  to  31° 
15' ;  longitude,  101**  to  101*  15'. 

Map  of  an  area  in  Irion  and  Crockett  counties,  on  the  northeastern 
margin  of  the  Edwards  Plateau.  The  southwestern  part  lies  on  the  plateau, 
at  an  altitude  of  2,600  to  2,700  feet,  and  several  outliers  stand  at  the  same 
altitude  in  the  northern  part.  The  remainder  is  occupied  by  the  broadly 
flaring,  nearly  flat-bottomed  valleys,  200  to  300  feet  deep,  of  several  inter- 
mittent streams  that  flow  to  the  Middle  Fork  of  Concho  River. 

Is  Lake :  Scale,  1  inch=l  mile ;  contour  interval,  25  feet    Latitude,  31°  to  31° 
15' ;  longitude,  101*  15'  to  101°  30'. 

Map  of  parts  of  Reagan,  Crockett,  and  Irion  counties,  in  the  Edwards 
Plateau,  on  the  divide  between  Colorado  River  and  the  Rio  Grande.  The 
general  surface  of  the  plateau  stands  a  little  more  than  2,700  feet  above  sea 
level  and  is  cut  by  broad,  shallow  valleys  100  to  200  feet  deep.  The  main 
divide,  which  Is  on  the  flattest  part  of  the  plateau,  is  in  places  poorly  de- 
fined.   Big  Lake,  a  shallow  temporary  lake  near  the  west  side,  has  no  outlet 

^ort  Stockton:  Scale,  1  inch=l  mile;  contour  Interval,  25  feet.    Latitude,  30" 
45'  to  31° ;  longitude,  102°  45'  to  103°. 

Map  of  part  of  Pecos  County,  nearly  on  the  divide  between  Pecos  River 
and  the  Rio  Grande.  The  general  surface  is  a  rolling  plain,  descending 
from  3,300  feet  above  sea  level  in  the  southwest  corner  to  2,700  feet  in  the 
northeast  corner.  Several  small  mesas  with  precipitous  sides  stand  150  to 
200  feet  above  the  plain,  and  the  summit  of  Twelvemile  Mesa,  in  the  south- 
west comer,  is  3,722  feet  above  sea  level. 

•Hess  Canyon:  Scale,  1  inch=l  mile;  contour  interval,  50  feet.    Latitude,  30° 
15'  to  30°  30' ;  longitude,  103°  to  103°  15'. 

Map  of  part  of  Brewster  and  Pecos  counties,  in  the  trans-Pecos  country. 
The  northern  half  is  occupied  by  the  Glass  Mountains,  whose  chief  summits 
stand  5,800  feet  or  more  above  sea  level.  The  southern  half  is  occupied 
mainly  by  a  sloping  plain,  whose  surface  descwids  from  about  4,500  feet 
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above  aea  level  at  the  base  of  the  motintalns  to  4,150  feet  near  the  margin 
of  the  area.    In  the  southeastern  part  several  Irregular  ridges  stand  200  to 
500  feet  above  the  plain. 
State  of  Texas.    Scale,  1  Inch =8  miles. 

Base  map  of  Texas,  In  four  sheets,  printed  In  two  colors.  Similar  to  base 
map  of  Colorado.     (See  p.  18.) 

UnltMl  Stete*. 

Oil  and  gas  field  of  the  United  States:  Scale,  1  inch=40  miles. 

A  revised  edition  of  the  map  showing  the  oil  and  gas  fields  of  the  United 
States.  The  map  shows  by  distinctive  colors  and  symbols  the  oil  and  gas 
fields,  the  areas  that  have  produced  some  oil  and  gas,  the  trunk  pipe  lines, 
and  the  refineries. 

Utah. 

[See  also  Arlsona  and  Utah.] 

Profile  map  of  Weber  River  above  Coalville  and  of  East  Canyon  Creek  from 

mouth  to  Taylor  Creek,  Utah.    Six  sheets. 
Profile  map  of  Provo  River  from  Utah  County  line  to  Charleston  and  above 

Heber;  North  Fork  of  Provo  River;  Diamond  Creek  above  Spanish  Fork; 

American  Fork;  and  Hobble,  Sixth  Water.  Payson,  Santaquin.  and  Salt 

creeks,  Utah.    Ten  sheets. 
Profile  map  of  Cottonwood,  Little  Cottonwood,  and  Mill  creeks,  tributary  to 

Jordan  River,  Utah.    Four  sheets. 
State  map :  Scale,  1  inch =8  miles. 

Base  map  of  the  State  of  Utah  in  one  color  (black).      Similar  to  base 

map  of  Colorado.     (See  p.  18.) 

Vermont. 

[See  New  Hampshire  and  Vermont.] 

VIrfinla. 

[See  also  Maryland  and  Vir^nia:  Maryland.   Virginia,  and  the  District  of  Columbia: 

We«t  Virginia  and  Virgrlnla.l 

♦Chatham:  Scale  1  inch=l  mile;  contour  interval,  20  feet.    Latitude,  36"  45' 
to  ST** ;  longitude.  TO**  15'  to  79*  30'. 

Map  of  part  of  Pittsylvania  County,  in  the  Piedmont  Upland,  whose  gen- 
eral surface  is  600  to  800  feet  above  sea  level  and  is  crossed  by  several 
northeastward-trending  ridges  that  stand  2(X)  to  400  feet  higher.  The  sur- 
face is  intricately  cut  by  ravines  and  small  valleys,  some  of  which  are  2(X)  to 
300  feet  deep.  The  area  is  crossed  from  north  to  south  by  the  main  line 
of  the  Southern  Railway. 

Washington. 

♦  Colockura  Pass:  Scale,  1  inoh=2  miles;  contour  interval,  50  feet.     Latitude, 

47*  to  47**  15' ;  longitude,  120*  to  120*  30'. 

Map  of  parts  of  Kittitas,  Grant,  and  Douglas  counties,  mainly  in  the 
Wenatchee  Mountains,  whose  south  end  occupies  most  of  the  area.  Tl»e 
chief  summits  stand  3,800  to  6,350  feet  above  sea  \eve\.  At  the  eastern 
base  of  the  mountains  is  a  sloping  bench,  1,500  to  2.000  feet  above  ?ea 
level,  across  which  Columbia  River  flows  southward  in  a  trench  1,^ 
feet  deep  and  1  to  2  miles  wide.  In  the  southwestern  part  the  surface  fal's 
abruptly  to  Kittitas  Valley,  a  broad  basin  lying  1.700  to  2,500  feet  above 
sea  level. 

♦  Lake  Crescent :  Scale,  1  inch=l  mile :  contour  interval,  50  feet.     Latitude. 

48*  to  48°  15' :  longitude.  123*  45'  to  124*. 

Map  of  an  area  in  Clallam  County,  on  the  south  shore  of  Juan  de  Fucfl 
Strait,  at  the  north  base  of  the  Olympic  Mountains,  whose  foothills  cross 
the  southern  part  in  several  eastward-trending  ranges  and  reach  altitudes 
of  4,5(X)  to  5,()00  feet.    Lake  Crescent  lies  between  two  of  these  ranges. 
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*Pysht:  Scale,  1  inch=l  mile;  contour  intervul,  50  feet  Latitude,  48**  to 
48'  15' ;  longitude.  124''  to  124"  15'. 

Map  of  a  part  of  Clallam  (bounty,  situated  between  the  nortliem  base 
of  the  Olympic  Mountains  and  the  Strait  of  Juan  de  Fuca.  The  southern 
half  is  occupied  by  several  eastward-trending  mountain  ranges,  some  peaics 
of  which  reach  altitudes  of  3,500  feet  or  more  above  sea  level.  Soleduck 
River  flows  westward  between  two  of  the  ranges,  meandering  on  a  flood 
plain  a  mile  or  more  in  width.  North  of  the  mountains,  bordering  the 
strait,  it  is  a  hilly  country  that  lies  less  than  1,100  feet  above  sea  level, 
down  to  which  the  valleys  of  Pyslit  and  Clallam  rivers  have  been  cut. 
ultan:  Scale,  1  inch=2  miles;  contour  interval,  100  feet.  Latitude,  47*  30'  to 
48"* ;  longitude.  121*  30'  to  122*. 

Map  of  an  area  in  King  and  Snohomish  counties,  at  the  western  base  of 
the  Cascade  Range.  The  eastern  half,  which  is  in  the  foothills  of  the 
Cascade  Range,  is  rough,  and  many  summits  within  it  stand  more  than 
r>.OUO  fec*t  alM)ve  sea  level.  Preacher  Mountain,  in  the  extreme  southeast 
corner,  attains  an  altitude  of  5,030  feet.  Several  streams  flow  westward 
from  the  mountains  in  gorges  3,000  feet  or  more  in  depth.  A  striking 
feature  of  the  mountainous  tract  is  the  number  of  small  lakes,  some  of 
them  more  than  4,000  feet  al>ove  sea  level,  in  ancient  glacial  cirques,  most 
of  whicli  are  at  the  heads  of  hanging  valleys.  The  western  half  of  the 
area,  which  lies  in  the  Puget  trough,  consists  chiefly  of  two  sets  of  mesas, 
one  set  lying  400  to  600  feet  and  Uie  other  set  1,000  to  1.200  feet  above 
sea  level.  The  individual  mesas  are  separated  by  valleys,  some  of  them 
a  mile  wide  and  flat-floored,  lying  mainly  less  than  200  feet  above  sea 
level,  and  are  broken  in  places  by  bold  hills,  some  of  which  rise  more 
than  2,000  feet  above  sea  level.  Evidences  of  glaciation  are  abundant, 
and  the  drainage  of  the  western  part,  in  particular,  has  been  developed 
largely  on  a  glaciated  surface. 

W«st  VIrvlmla. 

i metric  generating  stations  and  transmission  lines  used  in  public  service  in 
the  State  of  West  Virginia  in  isn>l.  Scale,  1  inch=8  miles.  Similar  to 
map  of  Kentucky.     ( See  p.  19. ) 

il  and  gas  fields  of  the  State  of  West  Virginia:  Scale,  1  inch=8  miles. 
Similar  to  map  of  California.     (See  p.  16.) 

V^'aiteville:  Scale,  1  inch=^l  mile;  contour  interval.  50  feet.  Latitude,  37* 
15'  to  37°  30' ;  longitude,  80*  15'  to  80*  30'.  (Only  the  part  of  the  area 
tliat  lies  In  West  Virginia  is  shown. ) 

Map  of  an  area  in  Monroe  County,  in  the  southeastern  part  of  the  State, 
among  the  Apimlachlan  Ranges.  Potts  Mountain,  along  whose  cre.st  runs 
the  State  Ixiundary,  stands  2,900  to  3,900  feet  above  sea  level,  and  Peters 
Mountain,  in  the  northwest  corner,  reaches  4,045  feet  in  one  summit. 
Between  the  two  ranges  the  valley  of  Potts  Creek,  in  which  Waitevllle  is 
situated,  lies  between  1,900  and  2,100  feet  above  sea  level. 

West  Virginia  and  Virginia. 

V\'ardensville:  Scale,  1  lnch=l  mile;  contour  Interval.  50  feet.  Latitude. 
39*  to  39*  15' :  longitude.  78°  30'  to  78*  45'. 

Map  of  an  area  in  Hampshire  and  Hardy  counties,  W.  Va.,  and  Frederick 
and  Shenandoah  counties.  Va.,  among  the  Appalachian  ranges,  several  of 
Avhich  cross  the  area.  The  crests  of  the  nearly  even-topped  ranges  stand 
2,<)00  to  2.900  feet  above  sea  level,  and  the  summit  of  Paddy  Mountain,  in 
the  southeast  corner,  reaches  3.02.'5  feet.  The  main  valleys  are  cut  down 
to  less  tlian  1,000  feet  above  sea  level,  and  parts  of  the  valleys  of  North 
Uiver  and  I-.ost  or  Cacapon  River  have  flat  floors  half  a  mile  to  a  mile 
wide  .  At  a  point  about  3  miles  above  Wardensville,  I>ost  River,  in  crossinjr 
from  one  valley  to  another,  flows  underground  for  nearly  2  miles. 

Wisconiin. 

•Blue  Mounds:  Scale,  1  inch=l  mile;  contour  Interval.  20  feet.  Latitude.  43* 
to  43*  15' :  longitude.  89°  45'  to  90*. 

Map  of  parts  of  Iowa.  Dane,  and  Sauk  counties,  in  the  Driftle.ss  Area. 
The  area  mappe<l  is  mainly  an  upland  lying  1.100  to  1,200  feet  aboi'e  sea 
level  and  much  cut  by  small  valleys  KK)  feet  deep.    The  Blue  Mounds. 
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in  the  southeastern  part,  stand  conspicuously  above  the  upland,  the  west- 
ern mound  reaching  an  altitude  of  1,716  feet.  The  upland  is  broken  in 
the  northern  part  by  the  valley,  3  miles  wide,  of  Wisconsin  River.  Part 
of  this  valley  is  swampy,  and  the  remainder  is  occupied  by  outwash  ter- 
races and  sand  dunes. 
♦  New  Glarus :  Scale,  1  inch=l  mile ;  contour  interval,  20  feet  Latitude,  42* 
45'  to  43° ;  longitude,  89*  30'  to  89'  45'. 

Map  of  an  area  in  Dane  and  Green  counties,  most  of  it  In  the  Driftless 
Area.  The  upland  surface  lies  1,100  to  1,200  feet  above  sea  level  and  is 
cut  by  broadly  flaring  valleys  100  to  250  feet  deep.  The  terminal  moraine 
of  the  Wisconsin  drift  crosses  the  northeast  comer,  through  Verona,  and 
the  eastern  edge  is  occupied  by  the  western  marginal  fringe  of  the 
Illinoian  drift.  The  valleys  of  the  main  streams,  which  flow  southeast- 
ward, are  partly  blocked  by  outwa^  of  Illinoian  drift,  and  the  streams 
wander  about  on  marshy  plains  half  a  mile  to  2  miles  in  width. 

Wisconsin  and  Illinois. 

•Monroe:  Scale,  1  inch=l  mile:  contour  interval,  20  feet.    Latitude,  42**  30' 
to  42*  45' ;  longitude.  89*  30'  to  89'  45'. 

Map  of  an  area  lying  chiefly  in  Green  County,  Wis.,  but  Just  extending 
into  Stephenson  County,  111.  The  quadrangle  is  situated  in  an  upland, 
whose  surface  lies  1,000  to  1,100  feet  above  sea  level  and  Is  cut  by  many- 
ravines  and  valleys,  those  of  the  principal  streams  being  200  feet  deep. 
Most  of  the  quadrangle  is  covered  with  a  thin  sheet  of  glacial  drift  t>nt 
the  northwestern  part  lies  in  the  Driftless  Area. 

GEOLOGIC  BBAKCH. 
SCOPE  AND  ORGANIZATION  OF  WORK. 

The  field  covered  by  the  research  activities  of  the  geologic  branch 
is  practically  coextensive  with  the  field  covered  by  the  science  of 
geology.  The  work  of  this  branch  and  that  of  the  State  geological 
surveys,  tlie  geologic  faculties  of  the  universities,  some  of  the  great 
endowed  research  institutions,  and  a  relatively  few  individuals  of 
exceptional  enthusiasm  and  initiative  together  constitute  the  contri- 
butions that  arc  being  made  to-day  toward  the  development  of  this 
phase  of  natural  science  in  the  United  States.  In  general,  a  spirit  of 
cooperation  pervades  these  groups  of  investigators,  so  that  the  work 
of  each  supplements  that  of  the  others.  By  coordinating  activities, 
combining  facilities,  funds,  and  personnel,  and  exchanging  informa- 
tion and  experience  through  cooperation,  tlie  sum  total  of  progress 
made  is  greatly  increased. 

In  performing  its  part  in  this  common  work  the  geologic  branch 
makes  investigations  in  many  of  the  departments  of  geology,  al- 
though in  none  of  them  can  it  begin  to  fill  the  field,  nor  can  it  under- 
take independently  or  even  aid  many  types  of  research  that  should  be 
pursued.  In  others  its  participation  is  most  meager  because  of  the 
limitations  in  funds  and  personnel  whicli  it  shares  with  many  other 
research  institutions.  Nevertheless,  many  phases  of  geology,  includ- 
ing paleontology,  glaciology,  mineralogy,  petrography,  physiog- 
raphy, mineral  chemistry,  and  pliysics,  and  combinations  of  these 
utilized  in  economic  studies  are  represented  in  its  activities  and  in  its 
staff  specialists,  and  the  results  of  the  work  appear  in  its  publications. 

The  work  of  tlie  branch  on  mineral  resources  combines  statistical 
inquiry  with  a  certain  amount  of  direct  study  of  the  geologic  envi- 
ronment of  the  products  studied,  so  that  production  and  development 
can  be  interpreted  in  terms  of  geology  and  in  the  light  which  geologic 
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studies  throw  on  the  magnitude  of  known  sources  of  these  products, 
and  the  possibilities  of  new  sources  and  reserves.  Mere  statistics  of 
production  without  this  vivifying  geologic  interpretation  made  pos- 
sible by  the  union  of  geologists  and  statisticians  are  relatively  barren. 
It  is  a  matter  of  regret  that  funds  and  personnel  are  not  sufficient 
to  carry  this  principle  throughout  the  work  on  mineral  resources. 

The  work  of  the  division  of  chemistry  and  physics  is,  in  a  general 
sense,  supplementary  to  that  of  the  division  of  geology,  in  that  its 
researches  are  directed  to  the  chemical  and  physical  aspects  of  geo- 
logic problems. 

The  or^nization  of  the  branch  has  been  a  natural  growth,  adapted 
and  fitted  to  the  functions  performed,  and  has  not  been  materially 
changed  for  years.  The  three  major  subdivisions  represent  the  most 
distinct  fields  into  which  these  functions  fall — geology,  chemistry 
and  physics,  and  mineral  resources,  each  represented  by  an  organiza- 
tion unit  called  a  division. 

The  general  organization  throughout  the  fiscal  year  has  been  as 
follows : 

Geologic  branch : 

David  White,  chief  geologist  until  November  15.  1922. 
W.  G.  MendenhaU,  chief  geologist  from  November  16, 1922,  to  June  30, 
1923. 
Division  of  geology :  Sidney  Paige,  geologist,  acting  in  charge. 
Division  of  chemistry  and  physics :  George  Steiger,  chief  chemist,  acting 

in  charge. 
Division  of  mineral  resources:  G.  F.  Loughlin,  geologist  in  charge. 

BBANCH  FUNDS. 

The  act  making  appropriations  for  the  Department  of  the  Interior 
for  the  fiscal  year  ending  June  30, 1928,  carried  the  following  items, 
from  which  the  work  of  the  geologic  branch  is  supported : 

Geologic  surveys $300,000 

Scientific    assistants    (geologists,    paleontologists,    and 

chemist) 20, 700 

Mineral  resources 125,000 

Chemical  and  physical  researches 40,000 

In  addition,  geologic  field  work  necessary  in  the  classification  of 
mineral  lands  was  done  by  the  aid  of  the  appropriation  made  to  the 
Survey  for  land  classification,  at  a  total  cost  of  $33,650.  This  is  a 
decrease  of  $52,000  in  the  amount  available  for  geologic  surveys  and 
of  $6,100  in  the  amount  available  for  land-classification  work  by 
comparison  with  the  preceding  fiscal  year. 

The  special  geologic  and  economic  training  represented  in  the 
branch  personnel  continue  to  be  made  available  to  other  organiza- 
tions, State  and  Federal,  through  cooperation,  usually  by  assign- 
ment of  members  of  the  branch  staff  to  the  special  problems  in- 
volved, either  wholly  at  the  expense  of  the  organization  that  re- 
quires the  work  done  or  on  a  cost-sharing  basis.  The  Department 
of  Justice,  the  Office  of  Indian  Affairs,  the  Forest  Service,  the 
Reclamation  Service,  the  Coal  Commission,  and  a  number  of  States 
thus  received  the  benefit  of  the  specialized  training  available  in  the 
branch.  The  cost  to  the  cooperating  organizations,  in  the  form  of 
salaries  assumed  or  field  expenses  borne,  was  about  $15,000  for  the 
fiscal  year. 
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The  gross  total  of  funds  available  to  the  branch  for  the  fiscal  year, 
including  direct  appropriations,  funds  for  land  classification,  and 
cooperative  funds,  was  thus  $534,350. 

DIVISION  OF  GEOLOGY. 
OBOAHIZATION  AVD  PEBSOKVEL. 

The  division  of  geology  as  at  present  organized  includes  the  10 
sections  indicated  below.  It  also  exercises  technical  supervision  over 
the  section  of  geologic-map  editing,  a  part  of  the  publication  branch. 

Geology  of  metalliferous  deposits :  F.  L.  Ransome,  geologist  In  charge. 

Paleoutoloffj'  and  stratigraphy :  T.  W.  Stanton,  geologist  in  charge. 

Glacial  geology :  W.  C.  Alden,  geologist  in  charge. 

Geology  of  iron  and  steel  metals:  E.  F.  Burchard,  geologist  in  charge. 

(Doastal  Plain  investigations :  L.  W.  Stephenson,  geologist  in  charge. 

Areal  geology :  Sidney  Paige,  geologist  in  charge. 

Geology  of  nonmetalliferous  deposits:  G.  R.  Mansfield,  geologist  in  charge. 

Petrology:  E.  S.  Larsen,  Jr.,  geologist  in  charge. 

Geology  of  oil  and  gas  fields :  K.  C.  Heald,  geologist  in  charge. 

Geology  of  coal  fields:  M.  II.  Campbell,  geologist  in  charge  until  January 
31.  1923;  W.  T.  Thorn,  jr.,  geologist  in  charge  from  February  1  to  June  30, 
1923. 

In  addition  to  the  adminstrative  organization,  the  division  includes 
two  important  advisory  committees — the  committee  on  geologic  names. 
T.  W.  Stanton,  chairman,  and  the  physiographic  committee,  M.  R. 
Campbell,  chairman.  These  committees  consider  in  detail  all  prob- 
lems falling  within  their  respective  fields  and  advise  the  chief  geolo- 
gist of  their  findings  as  a  basis  for  administrative  action. 

At  the  beginning  of  the  fiscal  year  the  staff  of  the  division  included 
123  geologists  of  various  grades.  During  the  year  there  were  two 
resignations,  one  death,  and  four  additions  to  the  staff,  so  that  the 
number  of  employees  of  this  group  at  the  end  of  the  year  was  124. 
Five  draftsmen  and  seven  preparatoi*s  of  fossils  and  skilled  laborers 
were  also  attached  to  the  division.  In  the  clerical  force  there  were 
three  separations  and  one  accession  during  the  year,  and  the  number 
employed  at  the  end  of  the  year  was  30. 

The  most  important  change  in  personnel  within  the  division  dur- 
ing the  year  was  the  relief  of  M.  R.  Campbell,  at  his  own  reauest, 
of  administrative  responsibility  for  the  section  of  coal-field  geology, 
after  16  years  of  most  efficient  and  j^roductive  service.  Mr.  Camp- 
bell wuU  now  be  able  to  devote  moi-e  energy  to  personal  research  and 
especially  to  physiographic  work. 

DIVISION  FUNDS. 

The  total  funds  available  foi-  the  work  of  the  division  for  the 
fiscal  vear  were  as  follows: 

Geologic  surveys $300,000 

Repayments  (on  account  of  work  done  for  other  Govern- 
ment e'^tablishments  or  other  Geological  Survey  units >>  8,674 

Classification  of  lands 33, 650 

Scientific  assistants 17, 700 

Search  for  iM)tash  deposits  (from  appropriation  for  chem- 
ical and  physical  researches) 5,342 

365,366 
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rhe  expenditxire  of  these  funds  may  be  classified  by  subjects  ap* 
)ximately  as  follows: 

Bconomic  geology  of  metalUferons  deposits $55»  90S 

Economic  geology  of  nonmetaUiferoiis  deposits 12,902 

E^conomic  geology  of  fuels   (oil,  gas,  coal) 83,067 

Scientific  researches  not  directly  connected  with  economic 
geology  (paleontology,  glaciation.  Coastal  Plain  for- 
mations,  etc.) 106, 168 

Supervision,  administration,  salaries  of'  clerical,  tech- 
nical, and  skilled-labor  forces,  purchase  and  repair  of 
instruments,  office  suppUes,  etc 107,621 

365.366 

3f  the  amounts  available  for  geologic  work,  approximately 
),000  was  used  directly  for  field  expenses,  including  the  search 

*  potash.  About  88  per  cent  of  this  amount  was  expended  west 
the  one  hundredth  meridian,  and  about  12  per  cent  east  of  it. 

OOOPSSAXIOV. 

CSooperation  with  States  and  Federal  agencies  in  the  solution  of 
dblems  inyolving  geology  has  been  continued.  Examples  of  cooper- 
ve  work  of  this  character  during  the  year  are  the  preparation  of  ft 
)logic  map  of  Arizona,  in  cooperation  with  the  Arizona  Bureau  of 
nee  and  Geology;  examinations  of  the  Deep  River  coal  field  of 
»rth  Carolina,  the  Brushy  Mountain  coal  field  of  Virginia,  the 
>wn  iron  ores  of  western  Tennessee,  and  the  Cretaceous  formations 
Alabama,  in  cooperation  with  the  ^eolo^cal  surveys  of  those* 
ites;  a  study  of  the  geology  and  ore  deposits  of  the  Pend  Oreille 
^on  and  of  reported  platinum  deposits  in  Idaho,  in  cooperation 
th  the  Idaho  Bureau  of  Mines  and  Geology;  examinations  of  dam 
1  reservoir  sites  along  the  lower  Colorado  River  and  in  Idaho, 

rn,  and  New  Mexico,  for  the  Reclamation  Service,  and  of  certain 
proposed  for  purchase  under  the  Appalachian  forest  reserve  act 

•  the  Forest  Service. 

rhe  determinations  of  fossils  sent  in  from  various  parts  of  the 
dt»i  States,  the  West  Indies,  and  Central  and  South  America 
i  of  the  position  of  the  rocks  from  which  they  came,  by  the 
leontologists  of  the  Survey,  is  a  cooperative  service  of  great  use- 
Iness  especially  appreciated  by  the  State  geological  surveys  and  by 
)  oil  industry. 

OXVXBAL  BZVIEW  OT  TRX  TEAB. 

Pew  permanent  changes  in  the  technical  force  have  been  made 
ring  the  year.  The  universities,  many  of  which  have  adjusted 
iir  operations  to  the  altered  economic  situation  in  the  United  States 
increased  budgets,  promise  to  displace  the  mining  industries  as 
)  chief  source  of  losses  from  the  trained  staff  of  the  Survey. 
Mbiny  projects  that  were  interrupted  by  the  war  have  since  been 
)ught  to  completion,  but  the  completion  of  others  has  been 
de  difficult  by  loss  of  personnel.  Emphasis,  however,  continues 
be  laid  on  the  completion  of  projects  already  begun,  though  with 
many  demands  for  new  and  important  studies  of  ereat  prospective 
[ue  to  science  and  to  the  mining  industry,  and  wiUi  reduced  funds 
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and  reduced  personnel,  the  progress  made  in  completing  work  on 
hand  is  discouragingly  slow. 

Among  the  papers  published  during  the  year  that  represent  re- 
searches of  interest  to  the  mining  world  are  the  following : 

Silver  enrichment  in  the  San  Juan  Mountains,  Ck)lo.  (BulL  735-D). 

Copper  deposits  of  the  Tyrone  district,  N.  Mex.  (Prof.  Paper  122). 

Geology  and  ore  deposits  of  Shoshone  Ck)unty,  Idaho  (BuIL  732). 

Geology  of  the  Oatman  district,  Ariz.  (Bull.  743). 

Nitrate  deposits  in  the  Amargosa  region,  Calif.  (BulL  724). 

High-grade  clays  of  the  eastern  United  States  (BulL  708). 

Potash  In  the  greensands  of  New  Jersey  (BulL  727). 

Manganese  deposits  of  east  Tennessee  (Bull.  737). 

Manganese  deposits  of  the  Batesville  district,  Ark.  (BulL  734). 

Mica  deposits  of  the  United  States  (Bull.  740). 

Oil  shale  of  the  Rocky  Mountain  region  (BuU.  729). 

A  series  of  important  papers  on  oil  fields  and  on  problems  con- 
nected with  oil  development  was  also  issued.  Worthy  of  mention 
among  these  is  the  brief  paper  on  the  continuity  of  some  oil-bearing 
sands  of  Colorado  and  Wyoming  (Bull.  751-A),  which  has  been 
well  received  by  geologists  engaged  in  oil  development.  Another 
of  the  geologic  guidebooks  that  have  proved  so  valuable  to  teachers 
and  travelers  was  published,  covering  the  Denver  &  Rio  Grande 
Western  route  (Bull.  707),  and  several  paleontologic  and  strati- 
graphic  papers  that  represent  definite  advances  in  our  kjiowledge 
of  eartii  nistory  and  development  were  issued.  Numerous  reporte, 
both  economic  and  noneconomic,  are  awaiting  publication. 

Work  in  most  of  the  fields  of  geology  is  of  necessity  carried  on  le8S 
extensively  than  before  the  war,  owing  to  decreased  funds,  depleted 
staff,  and  increased  field  costs,  yet  systematic  work  is  continued  and 
researches  that  promise  significant  results  are  under  way.  Distinct 
progress  has  been  made  by  C.  Whitman  Cross  and  his  associates  in 
the  study  of  the  San  Juan  Mountain  region  in  southern  Colorado. 
This  area  is  geologically  unique  and  has  had  a  long  and  complex 
volcanic  and  physiographic  history  whose  main  events  are  now  well 
understood.  The  research  has  been  complicated  and  has  often  been 
interrupted,  but  the  results  will  probably  form  as  valuable  a  single 
contribution  to  the  understanding  of  geologic  processes  as  the  Survey 
has  yet  made. 

Another  important  research  long  under  way,  whose  results  were 
delivered  in  manuscript  form  toward  the  end  of  the  fiscal  year,  is 
the  study  of  the  geology,  geography,  and  mineral  resources  or  south- 
eastern Idaho  by  G.  R.  Mansfield.  The  complex  structure  and  stra- 
tigraphy of  this  region  have  been  satisfactorily  worked  out,  and  the 
report  will  no  doubt  be  of  great  interest  to  students  of  tectonics  and 
of  geologic  history.  This  region  contains  some  of  the  most  valuable 
rock  phosphate  beds  of  the  West,  so  that  the  work  done  is  of  eco- 
nomic value  also. 

A  continuing  project  of  promise  is  the  detailed  study  of  the  San 
Andreas  rift  in  southern  California  being  made  by  L.  F.  Noble  as 
the  Survey's  part  of  a  series  of  cooperative  earthquake  studies  under 
the  auspices  of  the  Seismological  Society  of  America.  The  Carnegie 
Institution  and  the  Coast  and  Geodetic  Survey  are  each  carrying  on 
coordinated  parts  of  this  work. 

Special  studies  of  the  physical  and  chemical  properties  of  sedi- 
ments and  of  the  fundamental  principles  of  sedimentation  have  bera 
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ontinued  by  T.  W.  Vaughan  and  a  group  of  associates  within  and 
without  the  Survey. 

The  Survey's  oil  work  has  been  active  throughout  the  year,  and  a 
lumber  of  reports  have  been  published  and  others  submitted  for 
publication.  pTumerous  general  studies  that  should  be  made  for  the 
benefit  of  the  oil  industry  can  not  be  undertaken  for  lack  of  funds 
and  men,  but  researches  are  under  way  on  the  materials  that  consti- 
tute the  source  of  petroleum  and  on  the  manner  in  which  it  was 
formed  from  these  sources,  on  the  porosity  and  texture  of  tJie  reser- 
voir rocks,  on  microscopic  faunas  as  an  aid  in  identifyingand  cor- 
relating beds,  and  on  tlie  cap-rock  material  of  salt  domes.  The  prep- 
aration of  oil  and  gas  field  maps  and  of  State  geologic  maps  con- 
tinues, as  well  as  the  usual  areal  and  structural  geologic  mapping  of 
selected  districts. 

Detailed  studies  of  coal  fields  for  the  classification  of  coal  lands 
and  for  the  administration  of  the  leasing  act,  as  well  as  to  guide  fu- 
ture development,  were  resumed  toward  tne  end  of  the  year  on  a  some- 
what larger  scale  than  in  recent  years. 

WOBX  OF   TKE   DtVISIOH  BT   STATES. 

ALABAKA. 

Field  icork, — Charles  liutts  visited  the  Bessemer,  Vandiver,  MontevaUo»  and 
Golombiana  quadrangles,  Ala.,  to  collect  additional  information  for  the  revision 
of  the  geologic  folios  on  these  quadrangles,  and  to  review  the  question  of  the 
identification  of  the  Straven  coal  beds  at  the  request  of  the  State  geologist 
Field  studies  to  establish  the  boundaries  of  the  Cretaceous  formations  in  con- 
nection with  the  preparation  of  a  geologic  map  of  Alabama  were  made  by  L.  W. 
Stephenson  and  C  W.  Cooke.  E.  F.  Burchard  examined  the  brown  iron  ores  of 
tbe  Rossellville  district. 

Office  work. — The  Bessemer- Vandiver  and  Columbiana-Montevallo  foUos  were 
revised  by  Charles  Butts,  who  also  prepared  a  description  of  the  geology  of  the 
Alabama  coal  fields  to  l>e  incorporated  in  a  bulletin  of  the  Bureau  of  Mines, 
containing  analyses  of  conl  from  Alabama.  C.  W.  Cooke  continued  work  on  his 
report  on  the  upper  Eocene  and  Oligocene  formations  of  southern  Alabama  and 
western  Florida,  transmitted  a  paper  on  the  correlation  of  the  Vicksbnrg  group 
lor  publication  in  **  Shorter  contributions  to  general  geology,"  and  prepared  a 
Ceologic  section  for  use  in  making  a  model  of  part  of  Alabama. 

ARIZONA. 

Fte/J  loork, — F.  I*.  Rnnsoine,  assisted  by  H.  A.  C.  Jenison,  finished  field  work 
in  the  Oatman  gold  district,  Ariz.  C.  P.  Ross  completed  field  studies  on  the 
(ceology  and  ore  deposits  of  tlie  Ohrlstmas  quadrangle  and  the  Aravaipa  and 
Stanley  mining  districts.  Waldemar  Lindgren  under  special  agreement  investi- 
gated mining  districts  in  Yavapai  County.  N.  H.  Darton  completed  geologic 
•todies  in  connection  with  the  preparation  of  a  geologic  map  of  Arizona,  in  co- 
operation with  the  Arizona  Bureau  of  Mines.  H.  B.  Gregory  and  L.  F.  Noble 
made  some  reconnaissance  stratigruphio  investigations  on  the  north  side  of  the 
Grand  Canyon,  in  the  region  of  the  Kanab  and  Kaibab  plateaus.  F.  L.  Ran- 
«>me  studied  geologic  problems  of  the  Boulder  Canyon  and  Black  Canyon  dam 
lites  for  the  Reclamation  Service,  and  H.  A.  C.  Jenison  examined  the  possible 
economic  resources  of  the  reservoir  sites  Involved  in  proposed  reclamation 
projects. 

Office  work. — F.  L.  Ransome  completed  and  transmitted  a  preliminary  report 
on  the  Oatman  district,  continued  the  preparation  of  the  detailed  report  on  the 
geology  and  ore  deposits  of  that  district,  and  revised  the  Ray  geologic  folio. 
IJe  also  completed  a  report  for  the  Reclamation  Service  on  the  Boulder 
3anyon  and  Black  Canyon  dam  sites  and  presented  before  the  National  Academy 
tf  Sciences  an  illustrated  account  of  ancient  high-level  potholes  along  Colo- 
ado  River.    The  geologic  map  of  Arizona,  with  descriptive  text,  was  completed 
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by  N.  H.  Darton  and  transmitted  to  the  Arizona  Bureau  of  Mines.  C.  P.  ! 
prepared  and  submitted  for  publication  reports  on  the  ore  deposits  In  the  v 
ity  of  Christmas  (Saddle  Mountain  and  Banner  mining  districts)  and  on 
Stanley  and  Aravaipa  districts  and  revised  his  report  on  the  lower  Gila  rej 
E.  S.  Bastin,  under  contract,  completed  and  submitted  for  publication  a  re 
on  the  origin  of  certain  rich  silver  ores  near  Chloride  and  Kingman.  Rei 
on  proposed  dam  sites  on  Colorado  and  San  Juan  rivers  were  preparec 
H.  D.  Miser.  A  geologic  description  to  accompany  the  Grand  Canyon  Natl 
Park  folder  was  prepared  by  L.  F.  Noble  for  the  National  Park  Service.  G 
Girty,  Edwin  Kirk,  and  T.  W.  Stanton  studied  and  reported  on  Carbonifei 
Cambrian,  Devonian,  and  Mesozoic  fosslLs. 

Publications,— Isaned :  Bulletins  735-E,  743 ;  Professional  Papers  131-B,  13: 
In  press:  Geologic  Folio  217  (liay). 

ABKANSAS. 

Offlce  work, — A  report  on  the  stratigraphy  of  the  El  Dorado  oil  field,  A 
by  James  Gllluly  and  K.  C.  Heald,  was  completed  and  submitted  for  publlcat 
Maps,  illustrations,  and  descriptive  text  covering  the  DeQueen  and  Caddo 
quadrangles  were  revised  and  put  in  shape  for  publication  as  a  professh 
paper  by  H.  D.  Miser,  who  also  prepared  a  summary  of  the  manganese 
reserves  of  the  State  in  connection  with  a  report  on  the  manganese  reserve 
the  United  States. 

Publicationa.— Issued:  Bulletins  784,  736-H,  735-H,  735-1;  press  notice 
geology  of  the  El  Dorado  oil  fleld. 

CAOFOBNIA. 

Field  ioork. — J.  M.  Hill  made  some  field  studies  of  the  silver  deposits 
Randsburg,  Calif.,  and  did  some  reconnaissance  work  in  several  mining  cai 
in  the  copper  belt  of  Plumas  County.  W.  S.  W.  Kew  continued  his  work 
the  geology  of  the  oil  fields  of  southern  Los  Angeles  County,  nearly  complel 
the  mapping  of  the  Fernando  quadrangle.  F.  E.  Matthes  continued  field  w 
in  the  upper  San  Joaquin  basin  in  connection  with  a  report  on  the  ph) 
graphic  and  glacial  history  of  the  basin.  He  also  spent  some  time  in  ret 
nalssance  work  on  the  physiography  of  the  foothills  of  the  Sierra  Nevi 
L.  F.  Noble  devoted  several  weeks  to  field  work  on  the  San  Andreas  rift. 

Office  work. — L.  F.  Noble  continued  the  preparation  of  a  report  on  nltrat 
the  Mohave  Desert,  the  valley  of  Colorado  River,  and  adjacent  regions 
spent  several  days  on  office  work  relating  to  the  San  Andreas  rift.    J. 
Hill  completed  a  reconnaissance  report  on  the  gold  deposits  of  the  Loe  Bu 
district,  Monterey  County,  and  did  some  work  on  a  report  on  the  Randsl 
silver  district    Work  was  continued  by  F.  E.  Matthes  on  a  report  on 
origin  of  the  Yosemite  Valley.    He  also  prepared  a  paper  on  hanging  val 
of  the  Yosemite  region  and  has  In  progress  a  report  on  the  physiography  of 
upper  San  Joaquin  basin.    J.  S.  Dlller  revised  his  report  on  the  I-.assen 
canic  National  Park.    W.  H.  Dall  and  Edwin  Kirk  prepared  reports  on  f 
material  from  the  State."    G.  R.  Mansfield  prepared  a  press  report  on  nltr 
In  southeastern  California.    W.  S.  W.  Kew  continued  the  preparation  of  reji 
on  the  upper  Santa  Clara  River  (Soledad  Canyon)   district,  on  the  fault 
southern  California,  and  on  the  San  Pedro  Hills,  Los  Angeles  County, 
the  compilation  of  a  geologic  map  of  southern  California.    He  revised 
report  on  the  oil  and  gas  resources  of  the  liOS  Angeles-Ventura  district 
prepared  a  paper  on  the  geology  of  the  San  Gabriel  Mountains,  which  he 
before  the  Geological  Society  of  America  at  Berkeley.    Mr.  Kew  also  prep 
a  paper  entitled  **A  geologic  time  scale  for  a  part  of  southern  California," 
presentation  at  the  meeting  of  the  American  Association  of  Petroleum  G< 
gists  in  Denver. 

Publications, — Issued :  Bulletins  724,  735-J ;  press  notice  on  nitrate  in  so 
eastern  California ;  oil  and  gas  map  of  California. 

COLOa^VDO. 

Field  work, — J.  B.  Reeside,  Jr.,  accompanied  a  topographic  party  mapping 
canyon  of  Green  River,  Colo.,  and  examining  dam  and  reservoir  sites  along 
stream  for  the  development  of  power  and  for  irrigation.  J.  D.  Sears,  assi 
by  James  Gilluly  and  W.  H.  Bradley,  did  geologic  mapping  in  MofPat  Cot 
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ome  details  of  structure  that  may  have  a  bearing  on  the  accumulation  of  oil 
ere  mapped.  J.  B.  Bby  began  field  work  in  the  eastern  Yampa  coal  field, 
9ing  detailed  mapping  between  Craig  and  Hayden.  G.  F.  Loughlin  made  a 
rief  visit  to  the  Leadvilie  district  to  obtain  data  for  the  completion  of  a  report 
1  the  district 

Office  icork. — C.  W.  Gross,  E.  S.  Larsen,  C  S.  Ross,  and  Kirtley  Mather  con- 
inued  preparation  of  reports  on  the  geology  of  the  San  Juan  region.  F.  H. 
[nowlton  submitted  a  paper  on  the  Animas  flora  as  a  shorter  contribution  to 
enerai  geology.  O.  F.  Loughlin  continued  the  revision  of  the  Leadvilie  mono- 
raph.  E.  S.  Larsen  made  some  progress  on  his  report  covering  the  geology 
if  the  San  Cristobal  quadrangle.  J.  D.  Sears  and  W.  H.  Bradley  prepared  and 
mbmitted  a  paper  on  the  relations  of  the  Wasatch  and  Green  River  formations 
fi  northwestern  Colorado  and  completed  a  report  on  the  geology  and  oil  and 
m  prospects  of  a  part  of  Moffat  County,  Colo.,  and  southern  Sweetwater 
Coanty,  Wyo.  J.  B.  Reeside,  Jr.,  completed  a  report  on  the  Cretaceous  and 
Tertiary  formations  of  the  west  side  of  the  San  Juan  Basin  of  Colorado  and 
New  Mexico.  A  report  by  W.  T.  Lee  on  the  correlation  of  the  oil-bearing  rocks 
of  eastern  Wyoming  and  Colorado  was  prepared  and  published.  Paleoutologic 
reports  on  material  from  Colorado  were  made  by  T.  W.  Stanton,  G.  H.  Girty, 
and  W.  H.  DalL 

PttftZica^ioiw.— Issued  .Bulletins  707,  729,  735-D,  761-A ;  Professional  Papers 
130,  131-F,  131-G,  131-H;  Geologic  Folio  214;  press  notice  announcing  pub- 
lication of  Bulletin  751-A.  In  press :  Bulletin  718,  ''  Geology  and  ore  deposits 
of  the  Creede  district,  Colo." 

DISTRICT  OF  COLUMBIA. 

Field  tcork. — C.  K.  Wentworth  continued  field  studies  of  the  terrace  gravels 
of  the  Coastal  Plain  in  the  District  of  Columbia  and  vicinity. 

OjgU^e  tcork. — Papers  were  prepared  and  presented  by  L.  W.  Stephenson, 
Laurence  La  Forge,  C.  K.  Wentworth,  and  E.  W.  Berry,  discussing  the  geologic 
section  exposed  in  the  excavation  for  the  new  Walker  Hotel.  C.  K.  Wentworth 
submitted  a  report  on  the  Coastal  Plain  terrace  gravels,  including  those  of  the 
District.  The  publications  of  the  year  included  a  shaded  road  map  of  the 
country  around  Washington,  bearing  on  the  back  a  historical  and  geologic  text. 


Fi^d  ¥?ork. — ^A  reconnaissance  examination  of  the  Government  phosphate 
ands  in  Florida  was  made  by  G.  R  Mansfield  and  G.  W.  Holland  to  procure 
lata  for  land  classification. 

Office  work, — T.  W.  Vaughan  studied  fossil  Foraminifera  from  the  Eocene  and 
^gocene  formations  of  the  Coastal  Plain  of  Florida.  Work  on  a  report  on  the 
pper  Oligocene  formations  of  Florida  and  southern  Alabama  was  continued  by 
f.  W.  Cooke,  who  also  prepared  a  paper  on  the  Flint  River  formation  in 
lorida  and  adjacent  States.  Julia  Gardner  completed  and  submitted  the  final 
raft  of  Parts  I  and  II  of  a  report  on  the  Mollusca  of  the  Alum  Bluff  fornm- 
on  of  Florida  and  continued  the  preparation  of  Part  III.  W.  C.  Mansfield 
repared  a  paper  entitled  **A  contribution  to  the  late  paleontology  of  north- 
LStem  Florida." 

GEORGIA. 

Field  work, — C.  W.  Cooke  and  L.  W.  Stephenson  did  supplementary  field  work 
1  tbe  Cretaceous,  Tertiary,  and  Quaternary  formations  of  Georgia  and  made 
•lef  examinations  of  the  oil  and  gas  possibilities  in  the  vicinity  of  Fort  Valley, 
ith  T.  M.  Prettyman,  of  the  State  Survey. 

Office  work, — ^A  paper  on  the  Flint  River  formation,  a  new  division  of  the 
icksburg  group,  was  prepared  by  C.  W.  Cooke.  Some  work  was  done  by  Lau- 
?nce  La  Forge  on  a  bulletin  on  the  physical  geography  of  Georgia. 

IDAHO. 

Field  work, — ^Dam  sites  on  the  King  HIU  project.  Idaho,  were  examined  for 
le  Reclamation  Service  by  F.  C.  Calkins.  In  cooperation  with  the  State 
r  Idaho,  the  field  study  of  the  geology  and  ore  deposits  of  the  region  adjacent 
}  Talache  and  the  south  arm  of  Lake  Pend  Oreille  was  continued  by  Edward 
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Sampson  and  J.  L.  Gillson.  Field  work  In  the  Portneuf  and  Paradise  Valley 
quadrangles,  with  special  reference  to*  the  stud^'  of  the  phosphate  lands,  was 
be^n  by  O.  R.  Mansfield. 

Office  work. — Preparation  of  a  Joint  report  by  Edward  Sampson  and  J.  L 
Gillson  on  the  geology  and  ore  deposits  in  the  vicinity  of  Lake  Pend  Oreille 
has  been  \h  progress.  G.  R.  Mansfield  completed  and  transmitted  for  poblica- 
tion  a  report  on  the  geography,  geology,  and  mineral  resources  of  part  of  south- 
eastern Idaho.  He  also  prepared  for  outside  publication  a  paper  on  the  struc- 
ture of  the  Rocky  Mountains  in  Idaho  and  Montana.  Paleontologic  material 
from  various  formations  was  studied  and  reported  on  by  T.  W.  Stanton,  G.  H. 
Girty,  W.  H.  Dall.  and  Edwin  Kirk.  F.  H.  Knowlton  studied  specimens  and 
began  the  preparation  of  descriptions  of  plants  from  beds  supposed  to  be  Inte^- 
bedded  with  the  Columb'a  lava  of  Idaho  and  Washington.  A  short  paper  on 
possible  oil  in  Idaho  was  written  by  K.  C.  Heald  and  was  published  In  the 
Bulletin  of  the  American  Association  of  Petroleum  Geologists. 

Publications. — Issued:  Bulletin  732. 

ILIJNOIS. 

Field  xDork. — Frank  Leverett  made  field  examinations  along  the  southern 
border  of  the  Kansan  and  Nebraskan  glacial  drifl  sheets  in  Missouri  and 
Illinoia 

Office  icork. — ^A  cooperative  bulletin  on  the  Ekiuallty  and  Shawneetown  quad- 
rangles, Illinois,  to  l>e  published  by  the  State,  was  completed  by  Charles  Butts. 

KANSAS. 

Office  work. — A  paper  on  the  drift  of  Missouri  and  Kansas  was  prepared  by 
Frank  Leverett  for  presentation  at  the  meeting  of  the  Geological  Society  of 
America  at  Ann  Arbor,  Mich. 

KENTUCKY. 

Field  work. — E.  O.  Ulrlcli  spent  several  days  in  central  Kentucky  gatberinj. 
faunal  and  stratigraphic  data. 

Office  work. — Some  progress  was  made  on  the  preparation  of  a  geologic  folio 
on  the  Shawneetown  and  Equality  quadrangles  by  Charles  Butta    E.  O.  Ulrich 
continued  studies  of  Trenton  and  Cincinnatian  faunas  and  notes  on  strati- 
graphic  sections  in  middle  Tennessee  and  central  Kentucky,  with  the  primary 
purpose  of  preparing  a  report  (Jointly  with  R.  S.  Bassler)  on  the  stratigraphy    j 
and  fossil  faunas  of  middle  Tennessee.    Results  of  these  studies  were  in€0^ 
porated  in  a  paper  delivered  before  the  Paleontological  Society  at  Ann  Arbor 
in  December.    K.  C.  Heald  reviewed  and  transmitted  the  oil  and  gas  map  of 
Kentucky  and  prepared  a  press  bulletin  announcing  its  publication.    FUmt    \ 
remains  collected  by  David  White  from  the  Devonian  rocks  of  eastern  Ken-   } 
tucky  were  found  by  Taisla  Stadnlchenko,  chemist  at  Vassar  College,  to  be 
richly  bituminous.    They  are  described  In  a  paper  entitled  *'  Some  mother  plint> 
of  petroleum  in  the  Devonian  black  shales,"  read  before  the  Association  of  BSco* 
nomic  Geologists  and  printed  in  Economic  Geology. 

Puhlications. — Issued :  Map  of  oil  and  gas  fields  of  Kentucky. 

LOUISIANA. 

Office  work. — M.  I.  Goldman  studied  salt-dome  cap  rocks  and  made  preliminary 
microscopic  examinations  of  a  salt-dome  core  from  Sulphur,  La.  B.  W.  Berry. 
T.  W.  Stanton,  and  Julia  Gardner  studied  fossil  collections  from  Louisiana. 

KAINE. 

Field  work. — Laurence  La  Forge  and  F.  J.  Katz  made  brief  inspectioDi  ^ 
the  Portland  quadrangle,  Maine,  In  connection  with  the  Portland  geologic  foUft 
which  is  in  preparation. 

Office  work. — ^Arthur  Keith  continued  work  on  the  contour  map  of  Maio^ 
for  the  New  England  geographic  handbook. 
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ICABTLANO. 

Field  work. — ^David  White  and  W.  T.  Thorn,  Jr.,  did  some  etraUgraphic  work 
on  the  Mount  Savage  fire-clay  deposits  and  on  the  coal  measures  of  Georges 
Creek  coal  basin,  Maryland  and  West  Virginia.  Some  rock  samples  were  col- 
lected for  determinations  of  gravity.  Work  in  Carroll  County  was  continued 
by  Miss  A.  I.  Jonas  for  the  Maryland  Geological  Survey.  C.  K.  Wentworth 
made  studies  of  Coastal  Plain  gravels  and  terraces  in  Maryland. 

MISSISSIPPI. 

Office  icork, — L,  W.  Stephenson  completed  two  cooperative  reports  on  the 
State  of  Mississippi,  one  on  the  geology,  to  be  published  by  the  State  Survey, 
and  one  on  the  ground  waters,  for  publication  by  the  United  States  Geological 
Survey. 

MISSOURI. 

Field  work. — Frank  Leverett  made  field  examinations  along  the  southern 
border  of  the  Kansan  and  Nebraskun  glacial  drift  sheets  in  Missouri  and 
western  Illinois.  E.  O.  Ulrieh,  ossisted  by  R.  D.  Mesler,  did  stratigraphic 
work  and  made  paleontologic  collections  in  the  Eminence  and  Potosi  quad- 
rangles, Mo.,  and  C.  E.  Siebenthal  did  some  field  work  In  the  Wyandotte  quad- 
rangle. 

Office  work, — ^B.  O.  Ulrieh  reported  upon  Ozarklan  fossils  for  the  Missouri 
State  Survey.  W.  T.  Thom,  Jr.,  prepared  a  text  on  the  geology  of  the  coal 
formations  of  Missouri,  to  be  published  in  a  Bureau  of  Mines  technical  paper 
on  analyses  of  Missouri  coals.  A  paper  on  the  drift  of  Missouri  and  Kansas 
was  prepared  by  Frank  Leverett  for  presentation  at  the  meeting  of  the  Geo- 
logical Society  of  America  at  Ann  Arbor,  Mich. 

MONTANA. 

Field  work. — C.  E.  Dobbin  and  J.  B.  Reeside,  jr.,  studied  the  Fox  Hills 
sandstone  and  the  Lance  formation  and  their  relations  in  southeastern  Mon- 
tana, southwestern  North  Dakota,  and  northwestern  South  Dakota.  H.  A.  C 
Jenison  made  field  studies  of  manganese  ore  deposits  in  western  Montana. 
K.  C.  Heald  and  W.  W.  Rubey  mapped  the  structure  of  the  Ingomar  dome. 
R.  S.  Knappen,  assisted  by  G.  F.  Moulton  and  H.  H.  Charles,  completed  field 
mapping  in  the  northern  Big  Horn  Basin.  Frank  Reeves,  assisted  by  M.  N. 
Bramlette  and  M.  I.  Goldman,  continued  areal  and  economic  work  in  Blaine 
and  Chouteau  Counties.  C.  E.  Dobbin,  assisted  by  J.  E.  Holfmeister  and  A.  H. 
Redfield,  mapped  the  areal  geology  and  workable  lignite  beds  in  McCone 
County  and  began  with  several  assistants  systematic  mapping  of  the  Gangue 
Ki?er  and  Armells  Creek  coal  fields.  W.  C.  Alden  studied  the  Tertiary  (?) 
and  Pleistocene  bench  gravels  in  Yellowstone  Valley  and  tributaries  and  the 
associated  glacial  phenomena  in  the  western  part  of  the  State.  A.  J.  Collier, 
assisted  by  W.  W.  Boyer  and  Ralph  Lusk,  mapped  the  Kevin-Sunburst  area  and 
adjacent  parts  of  the  Sweetgrass  arch. 

Office  work. — W.  C.  Alden  continued  the  preparation  of  his  report  on  the 
Cenozoic  history  of  eastern  Montana,  prepared  a  paper  on  the  physiographic 
development  of  the  northern  Great  Plains,  and  wrote  a  popular  article  on  Sun 
Hiver  canyon,  a  note  for  Science  on  the  rate  of  movement  of  glaciers  in 
Glacier  National  Park,  and  a  brief  report  on  Grasshopper  Glacier,  near  Cooke, 
for  the  National  Park  Service.  J.  T.  Pardee  continued  work  on  a  report  on 
^lactation  and  the  origin  of  gold-bearing  gravels  in  the  Pioneer  region  and  com- 
pleted a  report  on  the  geology  and  ground  water  of  Townsend  Valley  for  the 
water-resources  branch.  Work  on  his  final  report  on  the  geology  and  oil  and 
coal  resources  of  the  Crow  Indian  Reservation  was  continued  by  W.  T.  Thom, 
Jr.,  who  also  assembled  material  for  a  map  showing  the  geologic  structure  of 
the  Dakota  sandstone  in  Montana  and  revised  his  paper  on  the  relation  of 
deep-seated  faults  to  surface  structural  features  of  central  Montana,  which  was 
published  by  the  American  Association  of  Petroleum  Geologists.  A  report  on 
the  geology  and  oil  and  gas  possibilities  of  the  faulted  area  south  of  the  Beaf- 
paw  Mountains,  by  Frank  Reeves,  was  transmitted  for  publication.  Mr. 
Reeves  also  presented  a  paper  on  geological  structure  of  the  Bearpaw  Moxm- 
tains  at  a  meeting  of  the  Geological  Society  of  Washington.  A  press  notice 
and  sketch  structure  map  of  the  Kevin-Sunburst  district  were  prepared  by 
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A.  J.  Collier,  who  also  continued  work  on  his  report  on  the  geology  of  the  Fort 
Belknap  Indian  Reservation  and  the  Little  Rocky  Mountains.  He  presented 
a  paper  on  the  geology  of  the  Little  Rocky  Mountains  before  the  Geological 
Society  of  Washington.  R.  S.  Knappen  and  G.  F.  Monlton  made  some  progress 
on  a  report  on  the  geology  and  oil  possibilities  of  the  northern  Big  Horn  Baatn. 
Mr.  Monlton  completed  the  maps  and  text  for  a  press  notice  on  oil  and  gas 
prospects  north  of  the  Pryor  Mountains.  C.  B.  Dobbin  completed  a  report  on 
the  geology  and  coal  resources  of  parts  of  Garfield,  McCone,  and  Dawson 
counties,  and  began  the  preparation  of  a  paper  on  the  Lance  and  Fort  Union 
formations  of  the  Missouri  River  valley  for  outside  publication.  G.  R.  Mans- 
field completed  a  paper  on  the  structure  of  the  Rocky  Mountains  in  Idaho  and 
Montana  and  transmitted  it  for  publicatiim  in  the  Bulletin  of  the  €}eologicaI 
Society  of  America. 

Publicationa.— Issued :  Bulletins  736-B,  736-F ;  Press  notice,  "  Results  of  an 
examination  by  a  Government  geologist  on  the  Kevin-Sunburst  oil  field.  Mont" 

NEVADA. 

Field  work, — H.  G.  Ferguson,  assisted  by  S.  H.  Cathcart,  continued  field 
study  and  geologic  mapping  of  the  Tonopah  and  Hawthorne  quadrangles,  Ner. 
Lewis  G.  Westgate,  assisted  by  Carle  H  Dane,  began  field  work  in  the  Pioche 
mining  district.  F.  L.  Ransome,  assisted  by  H.  A.  C.  Jenison,  made  a  study 
of  the  geologic  problems  of  the  Boulder  and  Black  Canyon  dam  sites  for  tlie 
Reclamation  Service.  D.  F.  Hewett  completed  field  work  in  the  Goodsprings 
quadrangle. 

Office  ucork, — ^H.  G.  Ferguson  and  S.  H  Cathcart  b^an  a  Joint  preliminary 
report  on  the  geology  and  mineral  resources  of  the  Tonopah  quadrangle.  F.  C 
Schrader  prepared  a  revised  report  on  the  Jarbidge  district  and  has  in  pr^ 
aration  a  report  on  the  ore  deposits  of  the  Carson  Sink  region.  Adolph  Knopf 
completed  and  transmitted  a  report  on  the  geology  and  ore  deposits  of  the 
Rochester  district.  D.  F.  Hewett  prepared  a  paper  on  the  structure  of  the 
Spring  Mountain  Range  for  the  meeting  of  the  Geological  Society  of  America 
at  Ann  Arbor,  Mich.  He  also  reported  on  alum  deposits  near  Fallon  and 
camotite  in  southern  Nevada,  and  prepared  a  brief  report  on  pickeringite  near 
Fallon  and  a  press  notice  on  ground  water  in  the  Piute  Valley.  T.  W.  Stanton, 
G.  H.  Girty,  W.  H.  Dail,  and  Bdwin  Kirk  studied  and  reported  on  fossil 
material  from  various  formations. 

Publications. — Issued:  Bulletin  741;  press  notice  on  ground  water  in  the 
Piute  Valley.  In  press:  "Geology  and  ore  deposits  of  the  Manhattan  dis- 
trict" (Bulletin  723). 

NEW  MEXICO. 

Office  ic^rk, — J.  D.  Sears  revised  his  report  on  the  Gallup-Zuni  coal  field. 
N.  Mex.,  and  transmitted  It  for  publication.  H.  G.  Ferguson  continued  the 
preparation  of  his  final  report  on  the  geology  and  ore  deposits  of  the  Mogollon 
district.  At  the  request  of  the  Reclamation  Service  B.  S.  Larsen  prepared 
a  report  on  the  geology  of  the  drainage  area  of  the  Rio  Grande  in  northern 
New  Mexico.  W.  T.  Lee  completed  the  revision  of  his  report  on  the  coal 
resources  of  the  Raton  district.  J.  B.  Reeslde,  Jr.,  prepared  data  on  the  su^ 
surface  geology  in  San  Juan  Basin  In  Colorado  and  New  Mexico,  and  worked 
on  a  pai)er  on  the  Cretaceous  and  Tertiary  formations  of  the  western  part 
of  the  basin. 

PttftZiccftorw.— Issued :  Geologic  Folio  214;  Prof.  Paper  122. 

NEW    YORK. 

Office  work. — Some  progress  was  made  by  L.  M.  Prlndle  on  the  geologic 
maps  and  manuscripts  for  the  Berlfn-Greylock  and  Hoosick-Bennington  folio* 
David  White  spent  some  time  In  study  of  spores  in  Devonian  black  shate 
from  New  York  to  ascertain  facts  to  be  set  forth  in  a  paper  on  the  mother 
plants  of  petroleum  in  the  Devonian  black  shale. 

NORTH    CAROLINA. 

Field  work.—Jj.  W.  Stephenson  and  C.  W.  Cooke  did  supplemental  field 
work  on  Cretaceous,  Tfertlary,  and  Quaternary  formations  in  North  Carolhia 
in  connection  with  reports  being  prepared  by  Mr.  Cooke.    M.  R.  Campbell  and 
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K.  K.  Kimball  ezamlned  the  Deep  RlTer  coal  field  In  cooperation  with  the 
State  and  made  a  reconnaissance  examination  of  a  reported  coal  field  in 
Montgomery  Connty. 

Office  work. — W.    8.   Bay  ley   spent   some   time  revising   a   manuscript   on 

mai;netite  iron  ores  of  western  North  Carolina  and  eastern  Tennessee,  prepared 

in  cooperation  with  the  two  State  geological  surveys.    G.  R.  Mansfield  revised 

a  report  on  the  origin  of  the  Brown  Mountain  lights,  published  as  a  press 

notice.    A  report  on  the  Deep   River   coal  field   was  completed  by   M.  R. 

Campbell  and  K.  K.  Kimball  and  transmitted  to  the  State  for  publication. 

A  paper  on  tlie  Ore  Knob  copper  mine  of  North  Carolina  was  prepared  by 

C.  S.  Ross.    W.  C.  Mansfield  studied  fossil  collections  from  North  Carolina. 

Publications.— Issued:  Bulletins  735-F,  735-0. 

ROBTH    DAKOTA. 

Field  work. — C.  B.  Dobbin,  accompanied  by  J.  B.  Reeside,  Jr.,  visited  lo- 
calities important  for  a  general  study  of  the  Fox  Hills  sandstone  and  liance 
formation  in  southeastern  Montana,  southwestern  North  Dakota,  and  north- 
western South  Dakota. 

OjgUce  work, — ^W.  T.  Thom,  Jr.,  prepared  a  press  notice  on  the  oil  and  gas 
possibilities  of  northwestern  North  Dakota. 

PublicatUmn. — Issued:  Press  notice  on  oil  and  gas  possibilities  in  north- 
western North  Dakota. 

OHIO. 

Office  work. — W.  T.  Thom,  Jr.,  prepared  a  press  notice  announcing  the 
Publication  of  a  report  by  D.  D.  Condlt  on  the  economic  geology  of  the  Sum- 
iDerfield  and  Woodsfield  quadrangles,  Ohio.  M.  R.  Campbell  prepared  a  report 
on  the  geology  of  the  Ohio  coal  fields,  for  the  Bureau  of  Mines. 

Publications. — Issued:  Bulletin  720;  press  notice  announcing  Bulletin  720 

OKLAHOMA. 

Field  work. — ^A.  F.  Melcher  visited  the  Burbank  oil  field,  Okla.,  to  continue 
l^ls  studies  of  the  porosity  of  samples  of  rock  from  oil  fields.  K.  C.  Heald 
dild  some  field  mapping  in  sec  11,  T.  24  N.,  R.  6  E.,  Osage  County,  and  prepared 
a  map  and  report  covering  this  work  for  the  Office  of  Indian  Afl^airs.  C.  E. 
Siebenthal  examined  mines  in  the  Wyandotte  quadrangle. 

Office  work. — ^K.  C.  Heald  wrote  press  notices  announcing  the  publication  of 
Bulletin  7S6-A  and  Bulletin  686-Z.  A  manuscript  for  a  bulletin  on  the  geol- 
ogy of  the  Bristow  quadrangle,  Creek  County,  Okla-,  with  reference  to  petro- 
lenin  and  natural  gas,  by  A.  B.  Fath,  was  revised  by  Mr.  Heald  and  trans- 
mitted for  publication.  A.  F.  Melcher  determined  the  pore  space  and  diameter 
of  grains  in  samples  of  oil  sand  from  the  Burbank  field.  P.  V.  Roundy  and 
O.  H.  Girty  completed  a  paper  on  the  Glenn  formation  of  Oklahoma.  EL  D. 
Miser  began  the  compilation  of  data  for  a  geologic  map  of  Oklahoma.  C.  S. 
Hoss  prepared  a  paper  on  the  evidence  of  slumping  preserved  In  Pcnnsylvanian 
beds  of  Oklahoma  for  publication  in  the  Journal  of  Geology. 

Publications.— Issued:  Bulletins  686-Z,  686,  730-D. 

OREGON. 

Field  work. — F.  C.  Calkins  made  a  field  examination  on  dam  sites  on  the 
Umatilla  project,  Oreg.,  for  the  Reclamation  Service.  W.  S.  W.  Kew  made  a 
field  examination  of  the  geology  of  Ashland  and  vicinity,  with  reference  to  the 
oU-shale  deposits  and  oil  possibilities. 

Office  work. — J.  S.  Diller  prepared  a  brief  supplementary  paper  on  the  en- 
golfment  of  Mount  Mazama.  W.  S.  W.  Kew  reported  on  the  deposits  of  oil  shale 
Qear  Ashland. 

PENNSYLVANIA. 

Field  work. — ^ESxaminations  were  made  in  the  Honey  brook.  Phoenix  ville, 
Ck)atesville,  and  West  Oiester  quadrangles,  Pa.,  by  Florence  Bascom  and  G.  W. 
Stose  and  in  the  New  Holland  and  Lancaster  quadrangles  by  A.  I.  Jonas  and 
Mr.  Stose.  Mr.  Stose  also,  spent  some  time  in  Adams  County  and  Chester  Valley 
on  wcHTk  for  the  State  Survey.    Charles  Butts  carried  on  field  work  in  the 
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Bellefonte,  Hollidaysbarg,  and  Huntingdon  quadrangles,  In  connection  with 
the  preparation  of  geologic  folios  on  these  quadrangles.  O.  B.  Richardson 
examined  coal  fields  in  the  Somerset  and  Windber  quadrangles.  David  White 
made  field  studies  of  the  Mercer  group  in  several  counties  and  collected  fossil 
plants  In  connection  with  an  investigation  of  the  relations  of  that  group  in 
western  Pennsylvania  and  the  Brookvllle  group  farther  east 

Office  work. — ^A.  I.  Jonas  and  E.  B.  Knopf  continued  work  on  the  Quarry- 
vlIle-McCalls   Ferry   report     Miss   Jonas   completed   a    brief   paper  on  the 
Quarry viUe  quadrangle  for  a  bulletin  to  be  published  by  the  State  Survey  of     ; 
Pennsylvania.    G.  B.  Richardson,  K.  K.  Kimball,  and  A.  A.  Baker  devoted  aom     ' 
time  to  work  on  the  report  covering  the  geologic  structure  and  coal,  oil,  and 
gas  conditions  in  the  New  Kensington  quadrangle    Florence  Bascom  completed     j 
her  portions  of  the  Coatesvi lie- West  Chester,  Honeybrook-Phoenlxvllle,  Read-     j 
ing-Boyertown,  and  Quakertown-Doylestown  geologic  folios.    G.  W.  Stose  ga?e     [ 
some  time  to  the  preparation  of  maps,  text,  etc.,  to  be  used  in  the  two  first-     < 
named  folios,  of  which  he  is  Joint  author.     Miss  Jonas  contributed  a  short     \ 
report  on  the  diabase  of  the  Quakertown  and  Doylestown  quadrangles  to  be 
incorporated  In  the  folio  covering  those  quadrangles.    Charles  Butts  completed 
the  revision  of  the  Hollidaysburg-Huntingdon  folio.    A  paper  on  the  crystalline 
schists  of  Pennsylvania  and  Maryland  was  submitted  by  Mrs.  ICnopf  for  publi- 
cation in  the  American  Journal  of  Science.    Miss  Jonas  and  Mr.  Stose  prepared 
a  paper  on  the  Ordovician  overlap  of  the  Piedmont  in  Pennsylvania  and  Mary-    ' 
land  for  presentation  at  the  meeting  of  the  Geological  Society  of  America. 

SOUTH   CAROLINA. 

Field  toork. — ^L.  W.  Stephenson  and  C.  W.  Cooke  made  field  studies  of  the 
Coastal  Plain  terraces  In  South  Carolina. 

Office  toork. — C.  W.  Cooke  resumed  work  on  his  report  on  the  geology  of  the 
Coastal  Plain  of  South  Carolina.  L.  W.  Stephenson  Identified  and  prepared  a 
list  of  Cretaceous  fossils  from  Mars  Bluff,  Peedee  River,  for  use  in  Mr.  Cooke's 
report.  J.  B.  Reeside,  jr.,  prepared  a  paper  on  Eutrephoceras  sloani,  a  ne"^ 
nautiloid  cephalopod  from  the  Eocene  of  South  Carolina,  to  be  published  t)y 
the  United  States  National  Museum. 

SOUTH   DAKOTA. 

Field  work, — C.  B.  Dobbin,  accompanied  by  J.  B.  Reeside,  Jr.,  made  a  tX'^P 
through  southeastern  Montana,  southwestern  North  Dakota,  and  northwest^^ 
South  Dakota,  visiting  localities  important  for  a  general  study  of  the  H^^J 
Hills  sandstone  and  Lance  formation.  Sidney  Paige  did  some  additional  fi^^ 
work  In  connection  with  the  preparation  of  his  report  on  the  Homestake  mH^^ 

Office  work.— The  Black  Hills  folio  text,  by  Sidney  Paige  and  N.  H.  Dart^^ 
was  subjected  to  final  revision.  Sidney  Paige's  report  on  the  geology  in  "C^*^* 
vicinity  of  Lead,  S.  Dak.,  and  Its  bearing  on  the  Homestake  mine  was  tra:«^ 
mitted  for  publication.  He  presented  a  paper  on  the  Homestake  mine  at 
meeting  of  the  Geological  Society  of  America  at  Ann  Arbor. 

TENNESSEE. 

Field  work. — E.  P.  Burchard  began  field  work  on  the  brown  iron  ores  of  w< 
central  Tennessee  in  cooperation  with  the  Tennessee  Geological  Survey. 
Burchard,  C.  W.  Cooke,  and  L.  W.  Stephenson  examined  the  Coastal 
formations  along  the  Tennessee-Mississippi   boundary  with   State   Geoloi^ 
W.  A.  Nelson. 

Office  work. — W.  S.  Bayley  revised  the  manuscript  of  a  report  on  the  mi 
netite  ores  of  eastern  Tennessee  and  western  North  Carolina  prepared  in  coC^ 
eration  with  the  two  State  surveys.    D.  F.  Hewett  prepfured  a  paper  on  t:^^ 
relation  of  manganese  oxide  deposits  of  Virginia  and  Tennessee  to  peneplal^^ 
for  unoflScial  publication.    E.  O.  Ulrlch  made  studies  of  Trenton  and  CincS^' 
natlan  faunas  and  their  stratlgraphic  relations  In  middle  Tennessee  and  centr^/ 
Kentucky  for  a  report  (with  R.  S.  Bassler)   on  the  stratigraphy  and  fot^ 
faunas  of  middle  Tennessee.    Some  of  the  results  of  these  studies  were  lnoo^ 
porated  in  a  paper  delivered  before  the  Paleontologlcal  Society  at  Ann  Arbor 
The  report  on  the  geology  and  ore  deposits  of  the  Ducktown  mining  district,  by 
W.  H.  Emmons  and  F.  B.  Laney,  has  been  submitted  for  publication  as  a  pro* 
fessional  paper.    H.  D.  Miser  prepared  a  paper  on  iron  ore  on  a  penepUin  In 
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le  Waynesboro  quadrangle,  which  was  read  at  the  New  York  meeting  of  the 
ociety  of  Economic  Geologists.    Gharles  Batts  prsfMired  a  report  on  a  marble 
elt  in  the  vidnity  of  Knozrille. 
Ptt52tcaftofw.— Issued :  Bulletins  78&-0,  787. 

TKXA8. 

Field  work. — H.  W.  Hoots  continued  field  work  in  western  Texas  in  connec- 
on  with  explorations  for  potash  salts  until  September,  1922,  when  W.  B.  Lang 
ssumed  this  task.  Julia  Gardner  continued  her  work  on  the  Midway  and 
i^ilcox  formations  of  the  State,  examining  collections  at  the  University  of 
'exas,  Austin,  in  cooperation  with  the  State  Bureau  of  Economic  Geology  and 
echnology. 

Ojgu^e  work. — G.  R.  Mansfield  completed  a  paper  on  the  potash  field  in  west- 
rn  Texas,  which  was  published  in  Industrial  and  Engineering  Chemistry,  May, 
923.  Julia  Gardner  continued  her  work  on  her  part  of  the  final  report  on 
3uthwestem  Texas.  L.  W.  Stephenson  began  u  report  on  the  formations  of 
le  Gulf  series  between  Colorado  River  and  the  Rio  Grande.    K.  C.  Ueald  wrote 

press  notice  on  the  Wiles  area  and  one  announcing  Bulletin  736-G.  P.  V. 
Louudy  worked  on  a  report  on  the  microscopic  fauna  of  the  lower  Bend  of 
'exas.  This  report  is  designed  particularly  for  the  guidance  of  oil-company 
aleontologists. 

Pu^^icaf tofM.—Issued :  Professional  Paper  13I-D;  Bulletins  730-D,  736-E, 
36-0. 

UTAH. 

Field  work.—B.  M.  Spieker,  assisted  by  J.  B.  Eby  in  1022  and  A.  A.  Baker 
Q  1923,  made  a  detailed  examination  of  the  geology  and  coal  resources  of  por- 
ions  of  the  Wasatch  Plateau  between  Saliua  and  Price  River  canyons,  Utah. 
i.  C  Moore,  in  conuectiou  with  coul-clasulflcatiou  work  in  southern  Utah, 
Dapped  geologically  a  large  area  north  of  Colorado  River  from  Paria  Creek 
eastward.  H.  E.  Gregory  and  L.  F.  Noble  made  a  reconnaissance  from  Kanab 
>eek  eastward  to  connect  with  Mr.  Moore's  work.  J.  B.  Reeaide,  Jr.,  accom- 
)auied  a  topographic  party  making  a  survey  of  Green  River  with  reference  to 
-eservoir  sites  for  power  and  reclamation  projects. 

Office  work. — H.  D.  Miser,  Sidney  Paige,  and  K.  W.  Trimble  pr^ared  a  re- 
K)rt  on  the  Rainbow  Natural  Bridge  for  outside  publication.  A  report  by  C.  R. 
:^ngwell,  H.  D.  Miser,  R.  C.  Moore,  Kirk  Bryan,  and  Sidney  Paige,  entitled 
'  Rock  formations  in  the  Colorado  Plateau  of  southeastern  Utah  and  northern 
Irizonu,"  was  submitted  for  publication.  Mr.  Miser  brought  nearly  to  comple- 
lon  a  rt'port  on  the  structure  of  the  San  Juan  Canyon  and  adjacent  areas.  He 
ilso  prepared  administnitlve  reports  on  the  geologic  aspects  of  engineering 
problems  along  San  Juan  and  Colorado  rivers  in  southeastern  Utah.  Frank  R. 
jlark  submitted  a  report  under  contract  on.  the  economic  geology  of  the  Sunny- 
ide  and  Wellington  quadrangles.  E.  M.  Spieker  prepared  a  map  and  reports 
or  the  land-classification  brancli  on  work  done  in  the  Wa.sntch  Plateau  coal 
leld  in  1922  and  a  paper  on  the  geology  of  the  coal  fields  of  Utah  to  accompany 
he  report  of  the  Bureau  of  Mines  on  the  analyses  of  Utah  coals.  F.  C.  Calkins 
aade  some  progress  on  a  report  on  tlie  general  geology  of  the  Cottonwood  dis- 
rict  R.  C.  Moore  spent  several  days  on  maps  and  a  report  on  land  classifica- 
ion  in  southern  Utah.  F.  L.  Heas  prepared  and  transmitted  a  paper  on  ilseman- 
dte  at  Ouray.  J.  B.  Reeside,  Jr.,  completed  a  paper  on  the  geology  of  the  Green 
liver  valley  between  Green  River,  Wyo.,  and  Green  River,  Utah. 

Publications. — Issued:  Professional  Paper  131-F. 

VERMONT. 

Office  work. — L.  M.  Prindle  continued  the  preparation  of  the  folio  covering  the 
aoosick  and  Bennington  quadrangles,  Vt  Arthur  Keith  submitted  a  report  on 
:he  stratigraphy  of  northwestern  Vermont  for  outside  publication. 

VIBOINIA. 

Field  «7orfc.— David  White  and  J.  B.  Eby  worked  in  the  Wise  County  coal 
leld,  Va.,  revising  and  correcting  geologic  boundaries  of  Pennsylvanian  and 
iiiisissippian  rocks  on  the  south  side  of  Powell  Mountain.  G.  F.  Loughlin  ex- 
UDined  stone  available  tor  construction  work  on  the  Government  reservation  at 
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Qaantico  and  vicinity.  Charles  Butts  examined,  in  cooperation  with  the  State 
Sorvey,  reported  occurrences  of  oil  at  Rose  Hill.  O.  K.  Wentworth  examined 
Coastal  Plain  gravels  and  terraces.  M.  R.  Campbell  and  K.  K.  Kimball  mapped 
the  structure,  areal  geology,  and  coal  outcrops  of  the  Price  Mountain  district 
near  Blacksburg,  in  cooperation  with  the  State  Survey.  E.  O.  Ulrich  studied 
Upper  Cambrian,  Ozarkian,  Canadian,  and  Ordovlclan  formations  in  the  i4>- 
palachlan  Valley.  He  also  obtaine<l  some  information  regarding  Clinton  and 
Devonian  beds. 

Office  work, — W.  C.  Mansfield  continued  the  preparation  of  a  report  on  the 
Miocene  stratigraphy  of  Virginia.  J.  B.  Eby  completed  his  report  on  the  coal 
resources  of  Wise  County,  prepared  in  cooperation  with  the  State  Survey, 
and  submitted  it  to  the  State  for  publication.  Q.  W.  Stose  contributed  a 
chapter  for  this  report  on  the  Big  Stone  Gap  area.  Mr.  E3by  also  prepared  a 
paper  on  the  possibilities  of  oil  and  gas  occurrence  in  southwestern  Virginia, 
showing  the  relation  of  Isocarbs  to  faulting.  This  paper  was  presented  in 
March,  1923,  at  the  meeting  of  the  American  Association  of  Petroleum  Geolo- 
gists in  Shreveport,  La.  W.  T.  Lee  completed  a  report  on  the  geography  of 
the  Coastal  Plain  of  Virginia  for  the  State  Survey.  M.  R.  Campbell  pre- 
pared a  description  of  the  Virginia  coal  fields  for  the  Bureau  of  Mines. 
Charles  Butts  prepared  a  press  report  with  map  covering  his  investigations 
of  the  oil  well  and  the  geology  of  the  surrounding  area  at  Rose  Hill.  D.  F. 
Hewett  prepared  a  paper  on  the  relation  of  the  manganese  oxide  deposits  of 
Virginia  and  Tennessee  to  peneplains,  for  unoflFlcial  publication. 

WASHINGTON. 

Office  work. — ^F.  H.  Knowlton  continued  the  study  of  fossil  plants  from 
Spokane,  Wash.,  Interbedded  with  Columbia  lava.  J.  T.  Pardee  completed  an 
Introduction  to  a  report  by  Mr.  Knowlton  on  these  plants. 

WKST  ViaOTNL\. 

Field  work, — ^David  White  and  W.  T.  Thom,  Jr.,  collected  rock  samples  fbr 
determinations  of  gravity  and  did  stratigraphic  work  on  the  coal  measures  of 
the  Georges  Creek  basin  In  Maryland  and  West  Virginia. 

Office  work. — J.  B.  Eby  wrote  a  report  on  the  geology  and  coal  formations 
of  West  Virginia  for  inclusion  in  the  Bureau  of  Mines  technical  paper  on 
analyses  of  West  Virginia  coal.  G.  H.  GIrty  prepared  a  paper  on  the  Chester 
group  of  West  Virginia  for  the  Turker  County  report  of  the  State  Survey  and 
worke<l  on  a  paper  on  the  fauna  of  the  Greenbrier  limestone. 

Publications. — Issued :  Map  of  oil  and  gas  fields  of  West  Virginia. 

WIRCON81N. 

Field  work. — Frank  I^verett  studied  the  glacial  drift  sheets  north  of  the 
Driftless  Area  and  investigated  the  pre-WIsconsIn  drift  sheets  and  associated 
deposits. 

Office  work. — E.  O.  Ulrich  prepared  a  paper  entitled  "  Table  of  the  geological 
formations  In  Wisconsin  **  and  submitted  It  to  the  Wisconsin  Geological  Survey. 

WYOMING. 

Field  work. — C.  R.  Ix>ngwell,  W.  W.  Rubey,  Alexander  Stepanoff,  and  H.  ^• 
Hoots  made  field  studies  In  Crook  and  Weston  counties,  Wyo.,  as  part  of  * 
detailed  study  of  the  oil  possibilities  of  the  Black  Hills  rim.     A.  J.  Collier, 
assisted  by  W.  W.  Boyer,  mapped  the  Golden  Eagle  gas  field,  northwest  oi 
Thermopolls,  and  a  number  of  structural  features  In  the  vicinity  of  Casper. 
J.  B.  Reeside,  jr.,  accompanied  an  engineering  party  mapping  the  Qreen  W^ 
canyon  from  Green  River,  Wyo..  to  Green  River,  Utah.    J.  D.  Sears  and  W.  B. 
Bradley  completed  field  mapping  in  Sweetwater  C/Ounty,  an  extensioii  of  the 
project  covering  Moffat  County,  Colo.,  and  began  a  detailed  study  of  the  Baxter 
Basin.    Mr.  Bradley,  assisted  by  Carle  H.  Dane,  examined  deposits  of  oil  shale 
in  the  vicinity  of  Steamboat  Mountain,  Sweetwater  County. 

Office  work.— J,  D.  Sears  and  W.  H,  Bradley  completed  a  report  on  tte 
geology  and  oil  and  gas  prospects  of  a  part  of  Moffat  County,  Oola,  and  flwutheni 
Sweetwater  County,  Wya,  and  another  on  the  relations  of  Hie  Wasatch  and 
Qreen  River  formations  in  northwestern  Colorado  and  southem  WyominCi 
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K  F.  Hewett  worked  on  the  text  and  lUostrations  of  a  report  on  tbe  geology 
nd  resources  of  Oregon  Basin,  In  the  Meeteetse  and  Grass  Greek  quadrangles, 
ITyo^  with  particular  reference  to  coaL  0.  R.  Longwell  and  W.  W.  Rubey  com- 
leted  a  press  notice,  accompanied  by  a  contour  map,  of  the  Pump  Greek  antl- 
Une,  near  the  Osage  field.  J.  B.  Beeslde,  jr.,  wrote  a  report  on  Vie  geology  ot 
le  Green  River  canyon  from  Green  River,  Wya,  to  6reen  River,  Utah.  A.  J. 
^Qler  prepared  a  press  notice,  map,  and  Illustrations  covering  five  domes  In 
le  Bates  Hole  district,  Natrona  Gounty. 
Pti&IicatiofM.— Issues :  Bulletins  786-D,  761-A. 

EUBOPE,    ASIA,    AND   AFRICA. 

Ojflce  work, — ^Davld  White  prepared  a  Joint  report  with  H.  C.  Morris,  of  the 
Apartment  of  Conmierce,  on  progress  In  oil  development  In  Europe,  Asia,  and 
^rlca,  which  was  presented  before  the  American  Institute  of  Mining,  and 
letallurglcal  Einglneers  In  February,  ld28. 

HAITI. 

Office  work, — W.  P.  Woodring,  assisted  by  J.  S.  Brown  and  W.  8.  Burbank, 
ontinued  work  on  the  report  on  the  geology  of  the  Republic  of  Haiti,  the  ex- 
enses  of  which  were  borne  by  the  Haitian  Government.  A  report  on  the 
aineral  deposits  of  Haiti  was  prepared  by  W.  S.  Burbank. 

HAWAII. 

Office  work, — ^W.  H.  Dall  completed  and  reviewed  the  monograph  of  Hawaiian 
aarlne  Molluscs. 

DIVISION  OF  KINEHAL  RESOX7BCE8. 

In  the  division  of  mineral  resources  the  year  was  characterized 
hiefly  by  additional  activities  and  changes  imposed  by  the  situa- 
ion  in  the  coal  industry  and  was  marked  further  by  the  completion 
»f  the  delayed  annual  reports  on  mineral  fuels  for  the  years  1919, 
920,  and  1921,  so  that  at  the  end  of  the  fiscal  year  all  work  was 
gain  "current."  The  division  suffered  further  losses  in  its  tech- 
iical  personnel,  but  these  losses  were  partly  offset  by  transfers  within 
he  Survey  and  by  the  fact  that  the  funds  thus  freed  were  used  to 
ncrease  the  clerical  force  by  one  permanent  employee  and  several 
emporary  employees.  Thus,  although  the  losses  were  serious,  they 
tiade  it  possible  to  expedite  the  routine  work  on  the  longer  statistical 
asks,  particularly  the  annual  coal  and  petroleum  canvasses,  and  to 
levote  more  of  the  division's  funds  to  field  canvasses  on  the  coal 
ndustry  than  during  the  preceding  year. 

Despite  the  gain  thus  indicated,  however,  the  inadequacy  of  per- 
onnel  and  funds  was  keenly  felt.  The  section  of  nonmetals  par- 
icularly  suffered  from  lack  of  technically  trained  supervisors  or 
pecialists  on  at  least  10  subjects,  although  it  has  been  lortunate  in 
iDtaining  by  assignment  the  services  of  G.  B.  Mansfield  as  specialist 
)n  phosphate  rock,  potash,  and  nitrates  as  successor  to  the  specialist 
vho  resigned  more  than  a  year  ago.  Through  inability  to  handle 
lertain  subjects  as  they  should  be  handled  the  Survey  is  not  only 
gradually  losing  ground  in  these  fields  but  is  becoming  less  able  to 
erve  the  Government  or  individuals  with  complete  and  up-to-date 
nformation  and  with  reliable  judgment. 

Eight  separations  in  the  division's  force  occurred  during  the 
rear — four  resignations,  two  retirements,  and  two  transfers.  Five  of 
hese  separations  were  among  the  clerical  force  and  have  been  offset 
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by  transfer  from  other  divisions  and  new  appointments.  Three 
separations  occurred  in  the  technical  force.  E.  G.  Sievers  resigned 
July  7,  1922,  as  specialist  on  natural  gas  and  derived  products.  Mr. 
Sievers's  place  has  nQt  been  filled,  but  his  work  has  oeen  added  to 
that  of  the  petroleum  specialist,  to  whom  has  been  given  one  addi- 
tional permanent  clerk.  On  December  31,  1922,  Charles  G.  Yale, 
statistician  in  charge  of  the  San  Francisco  branch  office  since  1903, 
retired.  Mr.  Yale  was  an  authority  on  the  metal-producing  industry 
of  the  Pacific  Coast  States,  regularly  contributea  creditable  papers 
to  the  Survey's  publications,  and  had  been  eminently  successful  in 
maintaining  cordial  relations  with  the  mining  public.  He  was  suc- 
ceeded by  J.  M.  Hill,  geologist.  F.  G.  Tryon  was  transferred  Novem- 
ber 16,  1922,  to  the  United  States  Coal  Commission,  the  connection 
between  the  Survey's  work  on  coal  and  coke  statistics  and  the  com- 
mission's work  thus  being  established  advantageously  to  both  offices. 
Mr.  Tryon  is  expected  to  return  to  the  Survey  on  completing  his 
assignment  with  the  Coal  Conwnission,  and  his  place  is  being  partly 
filled  temporarilv  by  F.  J.  Katz.  For  most  oi  the  year  Mr,  Katz 
was  in  charge  of  the  division,  relieving  G.  F.  Loughlm,  whose  serv- 
ices were  required  primarily  for  geologic  work. 

The  available  office  space  has  been  even  more  crowded  than  here- 
tofore, owing  to  the  growth  of  records  and  files  in  current  use  and 
to  •the  increase  in  the  desk  space  needed  for  temporary  clerks  and 
for  the  clerks  working  in  connection  with  the  United  States  Coal 
Commission  and  the  Federal  fuel  distributor's  inquiries.  The 
specialists  accommodated  in  the  space  provided  for  the  division 
and  section  chiefs  have,  as  heretofore,  been  obliged  to  share  their 
offices  with  two  or  more  clerics  and  on  account  of  congestion  are 
hindered  in  their  work  and  in  properly  caring  for  persons  who  call 
at  the  Survey  for  information. 

Public  interest  during  the  year  centered  largely  in  the  work  on 
fuels.  Weekly  reports  were  prepared  and  issued  on  the  country's 
production  of  coal  and  monthly  reports  on  the  production  of  pe- 
troleum and  cement.  The  petroleum  section  of  the  division,  in  ad- 
dition to  doing  its  routine  work  and  catching  up  with  delayed  work, 
prepared  a  large  amount  of  statistical  material  on  the  production, 
stocks,  and  prices  of  crude  oil  for  the  use  of  the  Senate  Committee 
on  Manufactures  in  its  investigations  relating  to  the  cost  of  gasoline. 
The  coal  section  carried  on  and  brought  up  to  date  its  usual  work. 
It  also  assisted  the  President's  unemployment  conference  in  studies 
of  fluctations  in  the  coal  industry  and  of  coal  marketing.  While  the 
great  strike  was  in  force  it  prepared  for  distribution,  chiefly  to 
Federal  and  State  officials,  daily  reports  on  coal  production  and 
shipments  and  semiweekly  statements  for  the  use  of  the  President 
and  Cabinet.  It  also  rendered  assistance  to  the  Federal  fuel  distribu- 
tor's office  and,  in  cooperation  with  the  Bureau  of  the  Census,  under- 
took for  that  office  fave  canvasses  of  consumers'  stocks  of  coal,  on 
which  reports  have  been  issued.  These  extraordinary  undertakings 
necessitated  the  assignment  of  Mr.  Katz  to  the  coal-statistics  section 
and  consequent  postponement  of  his  regular  work  on  nonmetals. 

Work  on  metals  continued  as  in  recent  years  with  slight  additional 
tasks  in  compilation  of  producer  lists  for  the  Bureau  of  Internal 
Revenue  and  for  the  Senate  Commission  on  Gold  and  Silver  Inquiry. 
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Work  of  the  nonmetak  section  was  reduced  to  essential  routine 
statistical  inquiries  and  compilations. 

Cooperation  with  the  Bureau  of  the  Census  in  the  field  of  the 
division's  regular  statistical  inquiries  was  restricted  to  a  few  sub- 

1'ects  covered  in  the  1921  biennial  census  of  manufactures,  as  out- 
ined  in  the  Director's  report  of  a  year  ago. 
Cooperation  with  the  State  geological  surveys  continued  as  here- 
tofore.    The  number  of  cooperating  States  during  the  fiscal  year 
Mras  16. 

The  work  of  the  western  offices  continued  in  the  main  as  usual. 
Besides  the  statistical  work  of  the  San  Francisco  office  Mr.  Hill 
had  opportunity  for  a  small  amoimt  of  geologic  field  work  in  Cali- 
fornia. The  demand  on  the  office  for  statistical  work  required 
additional  clerical  help  for  a  period  of  two  months.  At  the  Salt 
I^ake  City  office  C.  N.  Grerry  acted  in  charge  for  about  six  months, 
while  V.  C.  Heikes  was  engaged  in  the  stuoy  of  supplies  of  arsenic. 
Durinff  part  of  that  time  Mr.  Heikes  was  at  Birmingham,  Ala., 
where  he  was  in  close  touch  with  a^culturists  and  others  interested 
in  the  problem  of  obtaining  arsenic. 

The  section  of  foreign  mineral  reserves  continued  to  supply  timely 
information  on  foreign  mineral  production,  reserves,  and  develop- 
ments, especially  on  oiL  A  large  amount  of  statistical  and  biblio- 
graphic material  was  added  to  its  fiiles.  Toward  the  end  of  the 
year  the  work  of  the  section  was  reorganized  and  reduced  in  order  to 
expedite  the  preparation  of  atlases  showing  fuel  reserves. 

Progress  in  compilation  of  the  annual  chapters  of  Mineral  Re- 
sources of  the  United  States  compares  favorably  with  recent  years. 
Part  I  of  the  volume  for  1921  was  sent  jto  the  printer  in  June.    The 
final  chapter  of  Part  II,  on  coal,  was  sent  to  the  printer  in  March. 
During  the  year  30  chapters  of  the  volume  for  1921  were  transmit- 
ted, including  a  chapter  on  foreign  mineral  production,  which  is  new 
to  the  series,  and  25  chapters  of  the  volume  for  1922.    Those  for 
1922  still  incomplete  include  subjects  that  involve  handling  a  larce 
number  of  producers'  reports  and  can  not  be  completed  earner  with- 
out more  prompt  cooperation  from  the  producers;  also  some  of  the 
minor  reports  on  nonmetals,  which  the  chief  of  the  section  could 
not  prej)are  because  of  other  duties  but  on  which  the  statistical  work 
is  practically  complete.    The  preliminary  summary  of  minejral  re- 
sources in  1922  was  transmitted  March  31  and  published  August 
15,  1923;  the  corresponding  summary  for  1921   was  transmitted 
April  1  and  publishea  September  14,  1922.    As  for  the  year  preced- 
ing, most  of  the  reports  for  1922  have  been  much  curtailed,  pri- 
marily to  keep  within  the  reduced  printing  fund,  also  because  the 
scope  of  many  of  them  has  become  so  stabilized  that  much  of  the 
discussion  of  the  statistical  tables  is  no  longer  necessary,  and  partly 
because  in  the  absence  of  specialists  assigned  to  certain  subjects  only 
statistical  material  was  available  for  publication. 

DIVISION    OP   CHEMICAL   AND    PHYSICAL    RESEARCH. 

The  work  of  the  division  of  chemical  and  physical  research  was 
carried  on  under  an  appropriation  of  $3,000  for  the  salary  of  one 
chemist  and  a  lump-sum  appropriation  of  $40,000  for  laboratory 
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expenses,  the  salaries  of  chemists,  physicists,  and  assistants,  and  ex- 
penses incident  to  the  search  for  potash.  The  field  expenses  in  the 
search  for  potash  were  approximately  $5,500.  The  personnel  com- 
prised 14  persons  and  remained  without  change  during  the  entire 
year.  George  Steifi;er,  chief  chemist,  acted  as  chief  of  the  diyision 
and  also  directed  the  work  of  the  chemical  laboratory,  C.  E.  Van 
Orstrand  directed  the  work  of  the  physical  laboratory. 

The  division  is  charged  with  the  responsibility  of  aiding  the  study 
of  geologic  processes  by  conducting  researches  in  chemistry,  php 
ics,  and  mineralogy,  by  making  chemical  analyses  of  rocks,  min- 
erals, ores,  and  waters,  and  by  carrying  out  physical  measurements 
and  observations  in  both  field  and  laboratory. 

WORK  IK  OHEXISTRT. 

The  section  of  chemistry  has  continued  a  serrlce  to  the  public  In  identify- 
ing 2,085  specimens  sent  in  by  persons  from  all  parts  of  the  country.  Most 
of  the  specimens  were  identified  by  simple  inspection.  Quantitative  analyses 
numbered  673  and  were  made  mainly  for  use  In  geologic  investigations. 

A  paper  on  the  evolution  and  disintegration  of  matter  was  prepared  by 
F.  W.  Clarke  for  publication.  This  paper  Is  an  elaborate  discussion  of  the 
evolution  of  the  elements  from  nebula  to  planet,  including  a  discussion  of 
the  reverse  process  of  stellar  disintegration  and  a  discussion  of  the  average 
composition  of  the  earth. 

Supplemental  experiments  were  made  on  the  effect  of  nitric  acid  on  granite 
by  George  Steiger.  Mr.  Stelger  also  examined  the  pebble^^hosphate  work- 
ings of  Polk  County,  Fla.,  and  prepared  a  brief  report  on  that  industry. 
After  a  study  of  conditions  to  be  satisfied  a  method  for  the  analysis  of  sedi- 
ments was  outlined  by  Mr.  Stelger  and  J.  G.  Falrchild.  During  the  year 
the  method  was  practically  applied,  with  satisfactory  results,  to  the  analysis  of 
68  bottom  samples  from  the  Bay  of  Maine  and  from  the  vicinity  of  Samoa. 

An  exhaustive  study  of  the  chemical  changes  by  which  metallic  copper  may 
be  formed  in  nature,  with  particular  reference  to  the  Lake  Superior  region,  was 
begun  by  R.  C.  Wells,  who  visited  the  mines  early  in  the  year  for  the  purpose 
of  collecting  samples  and  who  later  prepared  and  read  a  paper  on  the  snbject 
l)efore  the  Ann  Arbor  meeting  of  the  Geological  Society  of  America  In  DecexD- 
ber,  1022.  At  this  meeting  Mr.  Wells  also  read  a  paper  on  the  fiocculation  ot 
colloids  before  the  conference  on  sedimentation.  Mr.  Wella  finished  revision  ot 
the  manuscript  on  sodium  sulphate,  which  was  published  as  Bulletin  717.  Ad 
address  on  the  chemistry  of  the  sea  was  given  by  Mr.  Wells  before  the  Chemical 
Society  of  Washlngtoa 

A  wax  from  the  Elko  oil  shale  was  separated  and  studied  by  B.  T.  Brickson, 
who  also  studied  bituminization  in  cannel  coal  and  made  a  careful  Investigation, 
including  laboratory  experiments,  to  show  the  nature  of  the  hydrocarbons  of  a 
submerged  forest  found  in  excavating  for  a  new  hotel  at  Washington,  D.  0. 

W.  T.  Schaller  Investigated  a  number  of  rare  and  unusual  minerals  and  de- 
scribed one  new  species,  argentojarosite.  He  continued  the  study  of  uranium 
and  vanadium  minerals  and  of  pegmatites  and  prepared  a  paper  on  this  subject 
and  examined  in  the  field  pegmatites  in  North  Carolina,  Maryland,  and  Penn- 
sylvania. The  silicic  acid  derived  from  the  mineral  glUespite  was  further 
studied  in  conjunction  with  X-ray  spectra.  Field  studies  were  made  of  copper- 
cobalt  minerals  In  Maryland,  graphite  and  quartz  in  North  Carolina,  crystal- 
lized turquoise  in  Virginia,  and  the  zeolite  region  in  New  Jersey.  Measurement! 
of  openings  in  ordinary  laboratory  screens  again  demonstrated  the  wide  vari- 
ance In  size  of  holes  in  screens  of  certain  mesh.  Mr.  Schaller  also  assisted  and 
partly  supervised  E.  P.  Henderson  in  the  Inspection  and  Identification  of  many 
specimens  of  minerals,  rocks,  and  ores. 

Field  work  in  the  search  for  potash  is  described  In  the  report  of  the  division 
of  geology.  There  was  a  decided  decrease  In  the  number  of  samples  received 
for  assay  owing  to  the  fact  that  a  number  of  wells  now  being  put  down  with  the 
core  drill  in  order  to  obtain  more  reliable  samples  have  not  yet  reached  the  salt 
dome.  R.  K.  Bailey  determined  necessary  conditions  for  fiame  tests  for  potash, 
including  tests  of  the  limits  of  error. 
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G.  B.  Van  Orstrand  made  observations  of  temperature  in  128  springs  and 
peysers  in  Yellowstone  National  Park.  A  report  on  these  observations,  entitled 
*  Temperatures  in  some  springs  and  geysers  in  Yellowstone  National  Park/*  has 
)een  submitted  to  the  American  Geophysical  Union  for  publication  with  other 
>apers  on  thermal  springs.  The  preparation  of  the  extended  paper  on  deep 
sarth  temperatures  of  the  globe  was  continued  at  intervals  throughout  the 
rear.  Observations  of  deep  earth  temperatures  were  made  in  Pennsylvania, 
Wyoming,  and  Oregon.  A  paper  on  *' Apparatus  for  the  measurement  of  tern- 
>eraturcs  in  deep  wells  by  means  of  maximum  thermometers**  is  ready  for 
)ublicatioD.  A  patent  has  been  granted  on  one  of  the  machines  used  in  measur- 
ng  the  depths  to  which  thermometers  are  lowered  into  deep  wells.  Two  papers 
lealing  with  the  subject  of  isostasy  were  completed.  The  first,  "Notes  on 
sostasy/'  was  published  in  the  Bulletin  of  the  Geological  Society  of  America 
IS  an  appendix  to  the  paper  by  W.  T.  Lee  on  *'  Building  of  the  southern  Rocky 
VIountains."  A  second  paper,  **  Some  phases  of  the  resistance  of  the  earth's 
material  to  changes,"  was  prepared  as  a  contribution  to  the  general  subject  of 
mountain  building  on  the  basis  of  isostatic  adjustment. 

A.  F.  Melcher  continued  the  general  study  of  the  texture  of  oil  and  gas  sands 
In  various  parts  of  the  United  States.  With  the  assistance  of  M.  A.  Shoultes 
and  of  J.  G.  Douglas,  a  student  of  Johns  Hopkins  University,  he  completed 
determinations  of  the  pore  space  of  200  samples  of  oil  and  gas  sanda  Mr. 
Shoultes  also  assisted  in  the  determination  of  the  diameter  of  grains  of  40 
samples.  In  connection  with  this  work  a  special  study  is  being  made  of  the 
Hickman  sand  in  the  Burbank  field,  Okla.,  with  the  object  of  ascertaining  the 
variations  in  diameter  of  the  grain  in  different  parts  of  the  field,  and  also  of 
establishing  a  relation  between  porosity  and  initial  production.  A  report  on 
the  texture  of  oil  and  gas  sands  with  relation  to  production  is  nearly  completed. 
K.  C.  Heald  cooperated  in  some  of  the  field  worlc  In  addition  to  assisting  in 
the  experimental  and  computational  work  of  the  laboratory  Mr.  Shoultes  con- 
ducted heating  tests  of  oil  shales  and  of  solids  in  process  of  diffusion. 

A  number  of  papers  prepared  for  publication,  both  official  and  for  private 
Journals,  were  reviewed  by  various  members  of  the  division. 

ALASKAN  MINEBAL  BESOUBCES  BBANCH. 

The  personnel  of  the  Alaska  force  included,  on  July  1,  1922, 
1  chief  Alaskan  geologist,  4  geologists,  2  topographers,  1  drafts- 
man, and  3  clerks  on  annual  salaries,  1  geologist  on  monthly  salary, 
Hnd  1  geologist  and  2  geologic  aids  on  per  diem  salaries;  and  on 
June  30,  1923, 1  chief  Alaskan  geologist,  6  geologists,  2  topographers, 
1  cadasti-al  engineer,  1  draftsman,  and  4  clerks  on  annual  salaries, 
1  assistant  geologist  and  1  junior  topographer  on  monthly  salaries, 
and  2  geologists,  1  assistant  geologist,  and  1  geologic  aid  on  per 
diem  salaries. 

The  Alaska  field  season  extends  from  May  to  October,  and  the 
subsequent  office  work  required  to  complete  the  results  of  field  in- 
vestigations usually  extends  to  the  beginning  of  the  next  field  sea- 
son. The  period  covered  therefore  does  not  coincide  with  the  fiscal 
year,  but  as  appropriations  for  work  on  Alaska  are  made  available 
immediately,  neld  work  may  be  done  until  the  end  of  a  fiscal  year 
on  two  appi-opriations  simultaneously.  In  a  region  so  i^emote  as 
Alaska,  however,  and  in  projects  that  do  not  conform  to  the  fiscal 
period,  it  is  necessary  to  i-epoii  by  projects,  not  by  periods.  The 
accompanying  statement  therefore  shows  the  work  done  during 
the  field  season  of  1922,  as  defined  above,  and  gives  such  notes  on 
the  projects  for  the  field  season  of  1923  as  were  available  at  the  time 
the  report  was  prepared. 
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A  reconnaissance  topographic  and  geologic  survey  of  the  oil  fields  of  Alaska 
Peninsula  was  made  by  a  double  party  in  charge  of  R.  H.  Sargent.  Mr.  Sargent 
was  accompanied  by  W.  R.  Smith,  geologist.  The  second  party  in  this  general 
region  was  under  the  leadership  of  R.  K.  Lynt,  accompanied  by  A.  A.  Baker, 
geologist. 

C.  Arthur  Hollick  was  employed  for  seven  months  in  continuing  his  studies 
of  the  Alaska  Tertiary  fossil  plants. 

James  McCormlck  was  employed  for  six  months  in  the  revision  of  the 
"  Geographic  dictionary  of  Alaska."  John  B.  Torbert  was  engaged  -in  Alaska 
cartographic  work  throughout  the  year,  and  E.  B.  Hill,  assistant  topographic 
engineer,  was  engaged  in  work  on  Alaska  maps  for  about  two  months. 

Miss  Lucy  M.  Graves,  chief  clerk,  has  continued  to  carry  much  of  the  clerical 
administration  of  the  branch  and  has  acted  as  chief  during  the  absence  of  the 
chief  and  acting  chief  Alaskan  geologists.  The  details  of  collecting  statistics  of 
the  mineral  production  of  Alaska  have  l>een  in  the  hands  of  T.  R.  Burch. 

Field  season  of  l92S.—A\frei[  H.  Brooks  left  Washington  June  21.  1923.  to 
make  certain  inquiries  in  Seattle  and  carry  on  some  investigations  in  the 
vicinity  of  Juneau,  Alaska. 

A.  F.  Buddington  is  continuing  a  geologic  reconnaissance  survey  and  study 
of  the  mineral  resources  of  the  Wrangell  district. 

S.  R  Capps,  on  furlough  since  April  16,  1922,  returned  May  1,  1923,  and 
resumed  the  preparation  of  his  report  on  the  geology  and  mineral  resources  of 
the  region  tributary  to  the  Alaska  Railroad.  In  June,  19^,  he  took  over 
administrative  charge  of  the  branch  as  acting  chief  Alaskan  geologist  In  the 
later  part  of  tlie  summer  he  will  continue  the  investigation  of  the  geology  and 
mineral  resources  of  the  country  along  the  Alaska  Railroad. 

G.  C.  Martin,  after  a  comparative  study  of  some  of  the  oil  districts  hi 
California,  is  making  geologic  and  petroleum  investigations  In  the  Alaska 
Peninsula. 

J.  B.  Mertie,  jr.,  is  extending  the  geologic  reconnaissance  survey  and  studj 
of  the  mineral  resources  of  the  Chandalar  district  and  adjacent  regions  of 
Alaska. 

F.  H.  Moffit  is  making  geologic  surveys  and  investigating  the  copper  deposits 
of  Prince  William  Sound  region. 

Sidney  Paige,  in  charge  of  three  combined  geologic  and  topographic  partiea 
is  surveying  Naval  Petroleum  Reserve  No.  4,  on  the  Arctic  coast  of  Alaska. 
The  scientific  personnel  of  his  party  comprises  Wm.  T.  Foran  and.  .Tames 
Gllluly,  geologists;  E.  C.  Guerin,  cadastral  engineer;  and  Gerald  FitiOerald. 
topographer. 

R.  K.  Lynt.  accompanied  by  W.  R.  Smith,  geologist,  is  extending  geologic 
and  topographic  surveys  in  the  Cold  Bay  region. 

R.  H.  Sargent,  accompanied  by  K.  F.  Mather,  geologist,  is  making  a  geologic   jL 
and  topographic  reconnaissance  survey  of  the  Douglas  River-Katmal  region. 

TOPOGRAPHIC  BRANCH. 

OUr.ANTZATION.  |:. 

The  or|2:anization  of  tlie  topographic  branch  during  the  year  was     , 
as  follows: 

Chief  topographic  engineer.  (\  H.  Birdse.ve. 

Atlantic  division,  topo<::rapliic  engineer  in  charge,  Frank  Sutton. 

rvntral  d  vision,  topographic  engineer  in  charge,  W.  H.  Herron. 

Rocky  Mountain  division,  topographic  engineer  in  charge,  Glenn  S.  Smith. 
(Tn  t?ic  absenco  of  Mr.  Birdsoyo  Mr.  Smith  acted  as  chief  topographic 
engineer. ) 

Pncifir  division,  topograph i(»  enginoor  in  clinrtre.  T.  O.  Gerdine. 

Division  of  West  Indian  surveys,  topographic  engineer  in  charge,  Glenn  S. 
Smith. 

romputing  .section,  topographic  engineer  in  chaige,  E.  M.  Douglas. 

Section  of  inspection  and  editing,  topographic  engineer  in  charge,  W.  M. 
Beaman.* 


li 


^  Mr.  Beaman  was  on  duty  with  the  Brazilian  Centennial  Exposition  at  Eio  de  JandfO 
from  AuRtiHt  16,  1022,  to  May  31.  1923.  and  during  that  time  L.  S.  Leopold  was  in  chuff 
of  the  Boctlon. 
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Section  of  cartography,  draftsman  in  charge,  A.  F.  Hassan. 
Map  information  office,  topographic  engineer  in  charge,  J.  H.  Wheat. 
Section  of  relief  maps,  geographer  in  charge,  J.  H.  Renshawe. 
Section  of  photographic  mapping,  topographic  engineer  in  charge,  T.  P.  Pen- 
lleton.* 

PERSONNEL. 

The  technical  force  was  increased  by  the  appointment  of  10  junior 
opographers,  1  phototopographic  engineer,  4  draftsmen,  1  temporary 
computer,  and  4  temporary  draftsmen  and  the  reinstatement  and 
:ransfer  of  1  topo^apliic  engineer,  4  assistant  topographic  engineers, 

1  junior  topographers,  and  3  draftsmen.  The  force  was  reduced  by 
L  death,  9  resignations,  and  5  transfers.  With  these  changes  the 
:orps  now  includes  1  chief  topographic  engineer,  4  topographic  engi- 
aeers  in  charge  of  divisions,  4  geographers,  75  topographic  engineers, 

2  topographers,  41  assistant  topographic  engineers,  30  junior  topog- 
rapher, 1  phototopographic  engineer.  1  map  editor,  2  map  revisers,  1 
computer,  and  14  draftsmen,  a  total  of  1t6.  During  the  year  12 
topographic  engineers,  3  assistant  topographic  engineers,  and  6  junior 
topographers  were  on  furlough.  In  addition,  21  technical  field 
assistants  were  employed  during  the  whole  or  a  part  of  the  year. 
The  clerical  force  comprises  12  clerks  of  various  grades,  one  of  whom 
is  a  temporary  employee. 

PUBLICATIONS. 

The  published  work  of  the  topographic  branch  for  the  fiscal  year 
consisted  of  71  new  standard  topographic  maps,  9  new  State  maps, 
and  42  river  plans  and  profiles;  2  State  maps  completely  revised  are 
in  press.  Advance  photolithographic  editions  were  printed  for  95 
new  topographic  maps  now  in  process  of  engraving  and  final  publica- 
tion, and  68  photolithographs  were  printed  of  new  topographic  maps, 
for  which  publication  nas  not  yet  been  otherwise  provided.  Addi- 
lional  publications  were  a  shaded  relief  map  of  Ohio;  maps  of  the 
Lafayette  National  Park,  Maine,  and  the  Jeptha  Knob  area,  Ken- 
tucky ;  and  a  road  map  of  Washington,  D.  C,  and  vicinity. 

The  remaining  advance  chapters  of  Bulletin  709,  giving  results  of 
riangulation  and  primary  traverse  for  1916-1918,  prepared  for  pub- 
ication  in  1920,  were  published  during  the  year. 

Manuscript  for  a  bulletin  giving  level  results  in  California  for 
L  896-1922  has  been  transmitted  for  publication. 

APPKOPKIATIONS. 

The  Federal  appropriations  for  topographic  surveys  for  the  fiscal 
X»ar  19t^.3  were  as  follows: 

Topographic  surveys $325.  000.  00 

Salaries,  scientific  assistants 9,  200.  00 

Si)ecial  funds  for  military  mapping   (contributed  by 
War   Department) 34,029. 11 

368,829.11 

»  Mr.    l*fn\6H^t<m  was  on  leave  without   iiay   from  the  beginning  of  the  fiscal  year  to 
<ay  1,  l(t2:i,  and  during  tliat  time  J.  II.  wheat  was  in  charge  of  tlie  section. 
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COOPERATION. 


Cooperation  has  been  maintained  in  22  States  and  1  Territory, 
which  contributed  the  following  amounts: 


CaUfornia $46,  851.  80 

Connecticut 1,  728.  81 

Hawaii 22, 328. 11 

Idaho 174. 27 

Illinois 27.  832.  47 

Iowa 1, 985.  67 

Kentuclty 17,  082. 95 

Louisiana 14,  518. 42 

Maine 6, 692. 28 

Mississ  ppi 5,  446.  43 

Missouri 15, 828.  36 

New  York 14,400.92 

Oregon 3,  527. 29 


Pennsylvania $26, 973.  W 

South  Dakota 5,033.50 

Tennessee 3, 60a  27 

Texas 15, 545. 21 

Utah 8, 934.90 

Vermont 2, 999. 79 

Virginia 2, 850. 18 

Washington 7, 582. 82 

West  Virginia— 20,093.64 

Wisconsin 14, 191 51 


286,302.44 


In  addition,  work  was  executed  as  follows:  Base-map  work  for  the 
land-classification  branch,  cost,  $7,500;  work  for  the  Reclamation 
Service,  $5,914.06 ;  base-map  work  for  the  Coal  Commission,  $4^^5.86; 
base-map  work  for  the  Forest  Service,  $2,026.95;  work  for  the  Bu- 
reau of  Immigration,  $19.33;  work  for  the  International  Boundary 
Commission,  $5.20;  work  for  the  National  Park  Service,  $2,856 ;  field 
surveys  for  the  Navy  Department,  $544.07;  work  for  the  Office  of 
Public  Buildings  and  Grounds.  $19.20;  base-map  work  for  the  Bu- 
reau of  Education,  $126.16.  The  total  amount  available  from  these 
sources  was  $23,296.83. 

The  total  amount  expended  from  all  sources  for  the  work  of  the 
topographic  branch  was  $678,428.38. 


SUMMARY  OF  RESULTS. 

The  condition  of  topographic  surveys  to  June  30,  1923,  distin- 
guished as  to  scale  and  aate,  is  shown  on  Plate  I. 

As  shown  in  the  following  table,  the  new  area  mapped  was  13,129 
square  miles,  making  the  total  ai*ea  surveyed  to  date  in  the  conti- 
nental United  States,  exclusive  of  Alaska,  1,232,041  square  miles,  or 
40.7  per  cent  of  the  entire  country.  In  addition,  1,710  square  miles 
of  resurvey  was  completed,  making  the  total  area  of  surveys  during 
the  year  14,839  square  miles.  River  surveys  amounting  to  564  linear 
miles  were  also  made. 

In  connection  with  these  surveys  6,413  linear  miles  of  primary 
levels  Were  run,  making  297,194  miles  of  primary  and  precise  levels 
run  since  the  authorization  of  this  work  by  Congress  in  1896.  In 
the  course  of  this  work  1,733  permanent  bench  marks  were  estab- 
lished. 

Triangulation  stations  to  the  number  of  102  were  occupied  and  83 
were  permanently  marked. 

Primary  traverse  lines  aggregating  2,314  miles  were  run,  in  con- 
nection with  which  484  permanent  marks  were  set. 

In  addition,  559  square  miles  of  topographic  mapping  was  com- 

Eleted  in  Hawaii  and  65  miles  of  primary  levels  were  run  and  21 
ench  marks  established. 


I.  H.  QBOLOGICAL  SVBVEY 
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Topographki  nirveyt  from  Juli/  1, 16tt,  to  June  SO,  IStS. 
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Topoffraphic  surveys  from  July  1, 1922,  to  June  SO,  192S — Continued. 


Levels. 

Primary  traverse. 

Triangulatian. 

Stote. 

Distance 
run. 

Perma- 
nent 
bench 

Distance 
run. 

Perma- 
nent 
marks. 

SUtions 
occupied. 

SUtiflDS 

marked. 

CftUfomia 

MUes. 
457 
488 

103 
150 

Jiikt. 

115 

18 

51 

34 

OcoiMKrUcntr . , .  r t  t 

IdfthA    

15 

15 

DHnois 

779 

221 

325 
173 
258 
479 

68 

34 

71 

134 

lOWB 

Kontaclrv ,  r  r , . . 

829 
746 
183 
134 
153 
245 
311 

80 
217 
42 
24 
45 
75 
67 

Xioaiiana 

Maine 

If  aasachnmttii 

125 

29 

M<nifRfipT>< .  ..,, 

Mtonmiri      .  

120 
274 
160 

New  York 

42 
13 

Ohio 

Ongioa • 

8 
96 

Pfnnjiylvimla-  r , . . . , 

274 
8 
386 
287 
529 
368 
158 

81 
200 

69 
228 

Rhod^'TfflMld  -  -  - 

125 
64 

131 
74 
43 
27 
54 
13 
74 

•••••••••* 

Teanesvee ,,.,.,  r ...,,  r 

Tens 

201 

54 

TTtah .    

26 
2 

26 

Vennont 

1 

VfrgfrilA 

Wiiffblngton , . . , . 

8 

6 

West  Vlzidnia 

Wisconsin . 

84 

2i* 

Hawaii 

6,413 
65 

1,733 
21 

2,314 

484 

102 

8 

GENERAL  OFFICE  WORK. 

Computations  for  vertical  and  horizontal  control  were  made  and 
the  results  were  copied  and  catalogued  by  the  computing  section. 
The  section  of  relief  maps  prepared  shaded,  relief  maps  of  Colorado 
and  West  Virginia;  Grand  Canyon  of  Colorado  River;  Asheville 
and  vicinity  and  Brown  Mountain  district,  N.  C;  Teapot  Dome, 
Wyo. ;  and  parts  of  Pennsylvania,  northern  New  Mexico,  and  the 
San  Juan  Mountains,  Colo.,  as  well  as  of  the  following  quadrangles : 
Altoona,  Milton,  Tyrone,  and  Philipsburg,  Pa.,  and  Clintonville, 
Hanging  Rock,  Ronceverte,  and  White  Sulphur  Springs,  W,  Va, 
The  section  of  photographic  mapping  was  engaged  in  miscellaneous 
work  in  connection  with  the  utilization  of  Air  Service  photographs 
in  topographic  mapping.    The  map-information  office  was  engaged 
in  indexing  and  cataloguing  the  map  data  available  in  the  several 
Federal  departments  and  a  number  of  non- Federal  organizations  and 
in  furnishing  miscellaneous  map  information  to  the  public. 

SECTION  OF  INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS. 

The  section  of  inspection  and  editing  of  topographic  maps  con- 
tinued to  supervise  the  office  preparation  of  all  topographic  maps 
and  to  inspect  and  edit  them  oeiore  reproduction ;  it  also  edited  a 
number  of  maps  submitted  by  other  Survey  branches  and  Govern- 
ment bureaus. 
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The  number  of  Survey  topographic  maps  in  progress  in  the 
topographic  branch  ^exclusive  of  those  being  enCTaved  and  printed) 
ranged  from  145  in  August  to  192  in  January ;  tne  monthly  average 
was  174. 

An  average  of  14  employees  were  engaged  in  this  section  for  the 
year. 

W.  M.  Beaman  was  designated  as  the  representative  of  the  topo- 
graphic branch  of  the  Survey  at  the  exhibit  of  military  maps  and 
mapping  held  jointly  with  the  Corps  of  Engineers  and  the  Mili- 
tary Intelligence  Division,  United  States  Army,  at  the  Brazilian 
Centennial  Exposition  in  Rio  de  Janeiro.  While  on  this  duty  Mr. 
Beaman  was  furloughed  without  pay  from  the  Survey  from  August 
16  to  May  31  and  reported  to  the  Brazilian  Centennial  Commis- 
sion. During  his  absence  L.  S.  Leopold  was  acting  chief  of  the 
section. 

James  McCormick  divided  his  time  between  representing  the 
Survey  on  the  United  States  Geographic  Board  and  on  similar 
special  investigations  and  a  revision  of  the  "  Geographic  dictionary 
of  Alaska." 

The  work  of  this  section  is  described  further  under  "  Publication 
branch"  (p.  82). 

SECTION  OF  CARTOGRAPHY. 

The  compilation  of  the  base  of  the  United  States  portion  of  the 
international  map  of  ^he  world  was  continued  during  the  year  with 
the  cooperation  of  the  jBureau  of  Public  Roads.  The  Texas  portion 
of  this  map,  in  course  of  comnilation  the  previous  year,  was  com- 
pleted, and  the  Arizona  and  Oregon  portions  were  completely  re- 
vised, as  was  the  Montana  portion,  which  was  partly  revised  the  pre- 
vious year.    Maps  of  this  series  have  been  prepared  for  47  States. 

Other  map  projects  included  the  preparation  for  the  Air  Service, 
United  States  Army,  of  an  air-navigation  map  of  central  California 
and  strip  maps  of  the  territory  from  Dayton,  Ohio,  to  Wheeling, 
W.  Va.,  and  from  Wheeling,  W.  Va.,  to  Washington,  D.  C.  Other 
strip  maps  for  air  navigation  were  in  course  of  preparation ;  a  map 
of  Jayette  County,  Tcnn.,  was  redrafted  for  the  State;  the  road  map 
of  Illinois  was  revised  for  the  State;  and  several  graphs  and  charts 
were  prepared  for  the  Federal  Board  for  Vocational  Education.  One 
employee  was  detailed  in  charge  of  drafting  for  the  Coal  Commis- 
sion, and  another  was  engaged  for  a  short  period  in  map  work  for 
Porto  Rico. 

ATLANTIC    DIVISION. 
FIELD  WORK. 

Connecticut. — In  cooperation  with  the  Connecticut  State  Highway  Commis- 
sion for  control  of  new  work,  488  miles  of  primary  levels  were  run  and  150 
permanent  bench  marks  established.  In  addition,  the  United  States  Coast  and 
Geodetic  Survey  ran  278  miles  of  precise  levels  and  set  241  permanent  bench 
marks,  the  work  being  paid  for  by  the  Geological  Survey. 

Haine. — In  cooperation  with  the  Maine  State  Water  Power  Commission,  the 
survey  of  the  Long  Pond  quadrangle  was  completed,  and  that  of  the  Bumham 
quadrangle  was  begun. 

M<issachu9€tt$, — ^The  resurvey  of  Camp  Devens  and  vicinity  was  begun,  the 
total   area  mapped  being  46  square  miles,  for  publication   on   the   scale  of 
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1 :  20,000,  with  a  contour  interval  of  10  teet  For  the  control  of  this  area  134 
miles  of  primary  levels  were  run,  24  permanent  bench  marks  established,  125 
miles  of  primary  traverse  run,  and  29  permanent  marks  set  This  work  wai 
done  for  the  War  Department 

New  York. — In  cooperation  with  the  State  engineer  of  New  York,  the  survey 
of  the  Andes,  Elllcottville,  Randolph,  and  Walton  quadrangles  was  completed, 
and  that  of  the  Chafee,  Golden,  and  Franklinvllle  quadrangles  was  begua 
At  the  request  of  the  Bureau  of  Yards  and  Docks,  Navy  Department,  the  surrey 
of  a  proposeil  hospital  site  for  the  Veterans'  Bureau  near  Liberty,  N.  Y.,  wu 
complete^l.    The  cost  of  the  work  was  paid  by  the  Navy  Department 

Pennsylvania. — In  cooperation  with  the  Pennsylvania  State  Bureau  of  Topo- 
graphic and  Geological  Survey,  the  survey  of  the  Mauch  Chunlc,  Mllton«  Mount 
Union,  Oil  City,  Reynoldsvllle,  Stoddartsville,  and  Tionesta  quadrangles  waa 
completed,  and  that  of  the  Berlin,  Brookville,  Cambridge  Springs,  Meadville 
and  Towanda  quadrangles  was  begun. 

Pennsylvanta-Neto  Jersey, — In  cooperation  with  the  Pennsylvania  State  Bu- 
reau of  Topographic  and  Geological  Survey,  the  survey  of  die  Bushkill  quad- 
rangle was  begun.    The  area  mapped  was  all  in  Pennsylvania. 

Rhode  Inland. — For  the  control  of  Block  Island  8  miles  of  primary  levels 
were  run.    This  work  was  done  for  the  War  Department 

Tennessee. — ^At  the  request  of  the  Engineer  Corps  of  the  Army,  202  miles  of 
primary  levels  were  run  along  Tennessee  River  and  56  permanent  bench  marks 
were  set,  to  be  used  by  the  Corps  in  the  investigation  of  the  Tennessee  Ulver 
basfn. 

Tennessee-Kentucky. — In  cooperation  with  the  Tennessee  Stare  geologist, 
the  survey  of  the  Lillydale  quadrangle  was  completed  and  Iliac  of  the  Byrds- 
town  quadrangle  was  begun.    The  area  mapped  was  all  In  Tennessee. 

Vermont. — In  cooperation  with  tiie  Vermont  State  geologist,  the  survey  of 
the  Barre  quadrangle  was  completed  and  that  of  the  Corinth  quaarangie  was 
begun.  In  addition,  the  survey  of  the  Franklin  Pond  quadrangle  was  com- 
pleted and  that  of  the  Irasburg  and  Montgomerjii  quadrangles  was  began. 
This  work  was  done  for  the  War  Department 

Virginia. — In  cooperation  with  the  State  geologist  of  Virginia,  the  survey 
of  the  Callands  quadrangle  was  completed. 

Virginia-North  Carolina. — In  cooperation  with  the  State  geologist  of  Vir- 
ginia, the  survey  of  the  Danville  quadrangle  was  begun.  The  area  mapped 
was  all  in  Virginia. 

West  Virginia. — In  cooperation  with  the  State  geologist  of  West  Virginia, 
the  resurvey  of  the  Durbln,  Horton,  Lobelia,  Marlinton,  and  Mingo  quad- 
rangles was  completed. 

West  Virginia-Virginia. — In  cooperation  with  the  State  geologist  of  West 
Virginia,  the  resurvey  of  the  Cass,  Hlghtown,  Spruce  Knob,  and  Warm 
Springs  quadrangles  was  completed.  The  area  mapped  was  all  in  West 
Virginia. 

OFFICE  WORK. 

The  drafting  of  22  sheets  was  completed,  and  that  of  0  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  26  quadrangles.  Qeographic  positions 
were  computed  for  22  quadrangles. 

CENTRAL   DrVISION. 
FIELD  WO&X. 

Illinois. — In  cooperation  with  the  Illinois  Department  of  Regristration  and 
Education,  the  survey  of  the  Essex,  Geneva,  Glenarm,  Kankakee,  Liberty, 
Oregon,  and  Taylorville  quadrangles  was  completed  and  that  of  the  Assump- 
tion, Ornland,  Elgin,  Harvel,  Marlon,  Morrlsonville,  Petersburg,  and  York- 
vllle  quadrangles  was  begun.  In  addition,  the  survey  of  projects  Nos.  4,  5, 12, 
13,  14,  and  15  was  completed,  the  total  area  mapi>ed  being  317  square  miles, 
for  publication  on  the  scale  of  1 :  62,500,  with  a  contour  interval  of  10  feet 
This  work  was  done  In  such  a  manner  as  to  be  available  for  future  Incorpo- 
ration In  regular  topographic  maps. 

Illinois-Indiana. — In  cooperation  with  the  State  of  Illinois,  the  survey  of 
the  Momence  quadrangle  was  completed. 

Iowa. — In  cooperation  with  the  Iowa  State  Geological  Survey,  tne  survey  of 
the  Melcher  quadrangle  was  completed. 
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Kentucky. — In  cooperation  with  the  Kentucky  Geological  Survey,  the  survey 
)f  the  Frankfort,  Mammoth  Cave,  and  Leitchfleld  quadrangles  was  completed 
ind  that  of  the  Cub  Run,  Horse  Branch,  and  Waddy  quadrangles  was  begun. 

Missouri. — In  cooperation  with  the  Missouri  State  geologist  the  survey  of  the 
3ape  Girardeau,  Perryville,  Polo,  and  Winston  quadrangles  was  comp1ete<l  and 
hsit  of  the  Ford  City,  Gllman  City,  Blaysville,  Pattonsburg,  and  Plattsburg 
luadrangles  was  begun.  In  addition  a  survey  was  made  along  certain  tiigliway 
-outes  in  Linn,  Macon,  and  Livingston  counties,  168  square  miles  being  com- 
pleted on  the  scale  of  1: 24,000,  with  a  contour  interval  of  10  feet  This  work 
was  done  in  such  a  manner  as  to  be  available  for  future  incorporation  in  regular 
iopographic  maps.  A  plan  and  profile  survey  was  made  of  Gasconade  River 
from  Arlington  to  Rich  Fountain,  the  sketching  extending  to  the  top  of  the 
)luffs  along  the  river  and  up  all  tributaries  100  feet  above  the  elevation  of  the 
river  for  a  distance  of  53  miles  from  the  Initial  point.  In  connection  with  this 
project  36  miles  of  levels  were  run  and  14  bench  murks  established. 

Missouri-JIUnois. — In  cooperation  with  the  State  of  Missouri  the  survey  of 
the  Altenburg  quadrangle  was  completed  and  that  of  the  Alton  and  Donfils 
luadrangleH  was  begun.    The  area  mapped  was  all  In  Blissourl. 

OlUo. — In  preparation  for  the  reviidon  of  the  maps  of  the  East  and  West 
[Columbus  quadrangles  160  miles  of  primary  traverse  were  run  and  13  perma- 
nent marks  set 

Wisconsin. — In  cooperation  with  the  State  geologist  of  Wisconsin  the  Rur\'ey 
)f  the  Black  River  Fulls,  Galesvllle,  La  Farge,  North  lieiid,  Pigeon  FnllM.  and 
Vlroqua  quadrangles  was  begun.  In  addition  the  xurvey  of  highway  projfH*ts 
^ios.  A*  and  Bi  was  completed  and  that  of  highway  projects  Nos.  Ci,  Ct.  and  Di 
nras  begun.  This  work  was  arranged  in  such  a  manner  as  to  be  incorponited 
ivithout  adjustment  into  regular  maps  of  quadrangles  of  which  the  areas  sur- 
veyed are  a  part 

OmOX  WORK. 

The  drafting  of  26  sheets  was  completed  and  that  of  16  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  41  quadrangles.  Geographic  positions 
were  computed  for  66  quadranglea 

ROCKT  MOUNTAIN   DIVISION. 
FIELD  WORK. 

Colorado. — ^The  survey  of  the  Elkhead  No.  3  quadrangle  was  begun. 
Colorado-Utah. — The  Geological  Survey  made  siiecial  surveys  and   Investi- 
gations to  ascertain  the  feasibility  of  storing  and  diverting  the  waters  of  Green 
River  for  irrigation   and  for  the  generation  of  iwwer.    These  surveys  ex- 
tended from  Green  River,  Wyo.,  to  Green  River,  Utah.     In  this  connection  sur- 
veys were  made  of  Yampa  River  from  its  mouth  to  Cn>8s  Mountain  reservoir 
site.    In  this  work  306  miles  of  river  traverse  and  94  square  miles  of  topo- 
graphic mapping   (67  square  miles  along  Green   River  and  27  square  miles 
along  Tampa  River)  were  completed,  for  publication  on  the  scale  of  1  :  31,680, 
with  a  contour  interval  of  20  feet    This  work  was  done  for  the  land-classifica- 
tion branch  and  In  cooperation  with  the  Utah  Power  &  Light  Co. 

Idaho. — In  cooperation  with  the  Forest  Service  trianguUitlon  was  extended 
over  the  Idaho  National  Forest,  15  stations  being  occupied  and  15  marked. 

Idaho-Oregon. — In  cooperation  with  the  State  Bureau  of  Mines  and  Geol- 
ogy of  Idaho  and  the  State  Bureau  of  Mines  and  Geology  of  Oregon,  the 
survey  of  the  He  I>evil  qu:idrangle  was  continued. 

Louisiana. — In  cooperation  with  the  Department  of  Conservation  of  Louisi- 
ana, the  survey  of  the  Sarepta  quadrangle  was  completed  and  that  of  the 
Bossier  and  Plain  Dealing  quadrangles  was  begun. 

Mississippi. — In  cooperation  with  the  Mississippi  Geological  Survey,  the 
survey  of  the  Pelahatchee  quadrangle  was  completed.  In  addition,  a  plan 
aud  profile  survey  of  Pearl  and  Strong  rivers  was  made  to  ascertain  the  fen- 
slblllty  of  water-power  development.  In  connection  with  this  work  17  miles 
of  river  traverse  and  61  square  miles  of  topographic  mapping  were  completed, 
tot  publication  on  the  scale  of  1 :  24,000,  with  contour  intervals  of  5,  10,  and 
20  feet  For  the  control  of  this  area  153  miles  of  primary  levels  were  run 
and  45  permanent  bench  marks  were  established.  At  the  request  of  the  Bu- 
reau of  Yards  and  Dodcs,  Navy  Department,  a  proposed  hospital  site  for  the 
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Veterans'  Bureau  near  Gulfport,  Miss.,  was  surveyed.  The  cost  of  the 
work  was  paid  by  the  Navy  Department. 

South  Dakota. — In  cooperation  with  the  State  geologist  of  South  Dakota, 
the  survey  of  the  Pierre  quadrangle  was  completed. 

TexaB, — In  cooperation  with  the  Texas  Bureau  of  Economic  Geology  and 
Technology,  the  survey  of  the  Aransas  Pass,  Ck)rpus  Christi,  DriscoU,  Oso 
Greek,  and  Robstown  quadrangles  was  completed.  In  cooperation  with  the 
State  Board  of  Water  Engineers,  the  survey  of  the  Breckenridge  reservoir  site, 
the  Bronte  reservoir  site,  and  the  Fort  Worth  reservoir  site  was  completed. 

Utah. — In  cooperation  with  Box  Elder,  Salt  Lake,  Tooele.  Utah,  and  Weher 
counties,  Utah,  and  the  United  States  Reclamation  Service,  the  survey  of 
these  counties  was  begun,  the  total  area  mapped  being  187  square  miles.  For 
the  control  of  these  projects  368  miles  of  primary  levels  were  run,  74  perma- 
nent bench  marks  established,  and  26  triangulation  stations  occupied,  25  of 
which  were  permanently  marked.  This  work  was  done  to  aid  in  planning 
irrigation  and  drainage  systems,  and  the  results  will  be  incorporated  in  regular 
topographic  maps.  In  addition,  the  survey  of  the  Hiawatha  quadrangle  was 
completed,  that  of  the  Castle  Dale  and  Monument  Peak  quadrangles  was  con- 
tinued, and  that  of  the  Emery  quadrangle  was  begun,  the  total  area  mapped 
being  366  square  miles,  for  publication  on  the  scale  of  1 :  31,680,  with  a  con- 
tour interval  of  50  feet.  This  work  was  done  for  the  land-classificatioD 
branch. 

OFFICE  WORK. 

The  drafting  of  12  sheets  was  completed  and  that  of  8  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  41  quadrangles.  Geographic  positions 
were  computed  for  20  quadrangles. 

PACIFIC  DI\T[SION. 
FIELD  WOBK. 

CalifonUa. — In  cooperation  with  the  California  Department  of  Public  Works, 
for  work  in  San  Joaquin  Valley,  the  survey  of  the  Caruthers,  Conejo.  Gravel 
Ford,  Helm,  Jamesan,  Raisin,  San  Joaquin,  Selma,  and  Tranquillity  quadrangles 
was  completed  and  that  of  the  T^ton  and  Riverdale  quadrangles  was  begun. 
In   cooperation   with   the   United   States  Reclamation    Service,   the   Klamath- 
Shasta  Valley   irrigation  district,   and   the  Department   of   Public   Works  of 
California,  the  survey  of  the  Shasta  Valley  project  was  completed  on  a  scale 
of  1 :  24,000,  with  a  contour  interval  of  5  feet,   for  preliminary  study  and 
planning  the   general  outline   of   an   irrigation   system.     In   connection   with 
this  project  160  square  miles  of  topoprraphic  mapping  was  completed.     For 
the  control  of  this  area,  15  miles  of  primary  levels  were  run  and  3  permanent 
bench  marks  established.     In  cooperation  with  T^s  Angeles  County  the  survey 
of  the  Compton,  Florence,  Inglewood,  Sawtelle,  Torrance,  and  Venice  6-minute 
quadrangles  was  completed  and  that  of  the  Van  Xuys  and  Wilmington  6-minute 
quadrangles  was  begun,  the  total  area  mapped  being  242  square  miles,  for 
publication  on  the  scale  of  1 :  24,000,  with  a  contour  Interval  of  5  feet.     Prac- 
tically all   the  expenses   for  this  work   were  paid   by   Los   Angeles   County. 
Airplane  photographs  were  taken  by  the  Army  Air  Service,  which  aided  in 
the  progress  of  mapping  wooded  and  marshy  areas.    For  the  control  of  this 
work  302  miles  of  primary  levels  were  run,  67  permanent  bench  marks  estab- 
lished,  78  miles  of  primary  traverse  run,   8  permanent   marks   set,   and   51 
triangulation  stations  occupied,  34  of  which  were  marked. 

Hawaii, — In  cooperation  with  the  governor  of  Hawaii,  the  survey  of  the 
Kahului  NE.  i,  Kahului  SE.  1,  Kahulul  SW.  h  Kalapana  NW.  i,  Kalapena 
NE.  i,  Kalapana  SW.  i,  T^ihaina  NW.  i,  Lahnina  NE.  i,  Lahaina  SW.  J, 
Lahaina  SB.  h  Makuu  NW.  h  Makuu  SE.  i,  Makuu  SW.  i,  Puna  NE.  i,  and 
Puna  SE.  {  quadrangles  was  completed  and  that  of  the  Puako  SE.  J  quadrangle 
was  begun. 

Oregon. — In  cooperation  with  the  State  engineer,  the  survey  of  the  Lebanon 
quadrangle  was  completed,  that  of  the  A i rile  quadrangle  was  continued,  and 
that  of  the  AumsvlUe  quadrangle  was  begim.  In  addition,  a  plan  and  profile 
survey  of  Rogue  River  and  its  tributaries,  covering  188  linear  miles  of  river, 
was  made,  the  total  area  mappe<l  being  122  square  miles,  for  publication 
on  the  scale  of  1 :  31,680,  with  contour  intervals  of  5  and  20  feet.    In  connection 
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with  this  work  several  dam  sites  were  sorveyed.  This  work  was  done  for 
the  land-cIassiflcatioD  branch  and  in  cooperation  with  the  California  Oregon 
Power  Co. 

Wa9hington. — In  cooperation  with  the  Washington  State  Department  of  Con- 
senration  and  Development,  the  sorvey  of  the  Hanford,  Othello,  and  Scooteney 
Lake  quadrangles  was  completed  and  that  of  the  Hicksville  quadrangle  was 
t>egun. 

OFnOE  WOMK. 

The  drafting  of  35  sheets  was  completed  and  that  of  5  sheets  was  began. 
Primary-level  circuits  were  adjusted  for  5  quadrangles.  Geographic  positions 
were  computed  for  22  quadrangles. 

DIVISION    OF    WEST    INDIAN    SURVEYS. 

The  Geological  Survey  has  continued  to  supervise  topographic  work  in  the 
Elepublic  of  Haiti  and  in  Porto  Rico.  This  work  comprised  the  completion  of  the 
eompilation  from  airplane  photographs  of  fifteen  30-minute  sheets,  showing 
the  coast  line  and  the  interior  rivers  of  the  Republic  of  Haiti  on  the  scale  of 
1 :  100,000  and  a  general  map  of  the  Republic^of  Haiti  on  the  scale  of  1 :  400,000. 
The  drawing  of  publication  sheets  of  the  Isabela  irrigation  district  of  Porto 
Rico  was  also  completed. 

WATBR-BESOUBCBS  BRANCH. 

OBGANTZATION. 

The  work  of  the  water-resourcee  branch  was  conducted  under  the 
supervision  of  N.  C.  Grover,  chief  hydraulic  engineer,  and  is  organ- 
ized in  five  divisions : 

Division  of  surface  water,  John  C.  Hoi^t,  hydraulic  engineer,  in  charge. 
Division  of  ground  water,  O.  E.  Meinxer,  geologist,  in  charge. 
Division  of  quality  of  water,  W.  D.  CoUins,  chemist,  in  charge. 
Division  of  power  resources,  A.  H.  Horton,  hydraulic  engineer,  in  charge. 
Division  of  enlarged  and  stock-raising  homesteads,  N.  C.  Grover,  chief  hy- 
draulic engineer,  in  charge. 

PERSONNEL. 

During  the  year  the  technical  force  was  reduced  21  and  was  in- 
creased 18 — a  net  reduction  of  3.    At  the  end  of  the  year  the  force 
consisted  of  1  chief  hydraulic  engineer,  32  hydraulic  engineers,  6 
engineers,  29  assistant  engineers,  19  junior  engineers,  4  geologists,  2 
assistant  geolo^sts,  1  chemist,  3  associate  chemists,  9  classifiers,  and  1 
expert  mechanician,  a  total  of  107.    Of  this  number  2  hydraulic  en- 
gineers, 1  engineer,  3  assistant  engineers,  4  junior  engineers,  and  1 
expert  mechanician  are  employed  occasionally.    In  adoition  13  mem- 
bers of  the  advisory  board  of  the  superpower  survey  hold  appoint- 
ments for  occasional  service  in  the  study  of  problems  relating  to  inter- 
connection of  power  systems,  especially  those  crossing  State  bound- 
aries. 

In  the  clerical  force  there  were  4  separations  and  3  accessions,  and 
at  the  end  of  the  year  the  force  numbered  33.  Of  this  number  7  are 
employed  occasionally. 

ALLOTMENTS. 

Tlie  appropriation  for  gaging  streams  was  $180,000.  In  addition 
j;67,869.44  of  the  appropriation  for  classification  of  lands  was  ex- 
[>ended  for  field  work  by  the  water-resources  branch.     Of  the  total 
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appropriations,  81  per  cent  was  allotted  for  work  in  public-land 
States.  The  cooperative  funds  made  available  by  State  allotments, 
amounting  to  $216^28.76,  have  been  increased  in  some  States  and 
decreased  in  others,  making  necessary  corresponding  adjustments  of 
this  work. 


Allotments  of  appropriation  for  gaging  streams,  192Z-^S, 


Administration,  general 

Branch  administration 

Ck)mputations 

Inspection 


$18, 921. 12 

10. 000. 00 

15, 000. 00 

1,400.00 


45,  S21. 12 


Surface  water: 

Connecticut 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

New  York 

New  Jersey 

Middle  Atlantic  States- 
South  Atlantic  States- 
Tennessee    and    Ken- 
tucky  

Ohio 

Texas  

Wisconsin 

Minnesota 

Iowa 

lUinois 


500.00 
1,000.00 
1,500.00 

i,o()b.oo 

2,500.00 
5,500.00 
8,000.00 
8,000.00 
5,000.00 

8,000.00 
8,000.00 
6,000.00 
8,500.00 
800.00 
2.000.00 
1,500.00 


Surface  water— Continued. 

Blissourl 

Kansas 

Colorado,       Wyoming, 

and  New  Mexico 

Montana 

North  Dakota 

Utah 

Nevada 

Idaho  

Oregon 

Washington 

California--^ 

Arizona 

Hawaii 


Ground  water 

Quality  of  water— 

Power  resources 

General  supplies 


Contingent 


$4,000.00 
8,500. 00 

7,500.00 
5,000.00 
800. 00 
5,000.00 
3,000.00 
5,000.00 
5,000.00 
5,000.00 
5,500.00 
3,500.00 
4,500.00 


88, 100. 00 

13, 500. 00 

13.000.00 

8, 500. 00 

500. 00 

1, 078. 88 


180. 000. 00 


COOPERATION. 


States, — The  following  amounts  were  expended  by  States  from  co- 
operative allotments.  In  addition,  several  State  agencies  cooperated 
by  furnishing  office  quarters  and  occasional  service  in  field  and  office. 

Alabama $72.  00 

Arizona : 

Gaging  streams $3,000.00 

Water  resources 1, 433. 83 

Ground  water,  San  Pedro  Valley 2,  000.  00 

7, 033.  83 

California : 

State    23,206.20 

County  and  city 12,110.59 

35,3ia70 

Colorado : 

State 1, 300.  00 

City 200.  00 

1,  500.  00 

Connecticut 109. 97 

Gef)rgia 240. 00 

Hawaii : 

Territorial    $18,414.84 

City  and  county 1,530.00 

19,944.84 
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Idaho: 

State  Department  of  Reclamation — 

Outside  of  Snake  River  basin |14, 282. 13 

Snake  River  basin 2,076.56 

Bureau  of  Mines  and  Geology 1, 601. 12 

$18,  BOO.  81 

Illinois S,  862. 06 

Iowa 3, 229. 30 

Kansas 4. 004. 27 

Kentucky 424. 65 

Maine 4, 232. 92 

Massachusetts 2, 876. 93 

Minnesota 420. 21 

Missouri 8, 879. 31 

Montana 9, 985. 81 

New  Hampshire 1, 805. 56 

New  Jersey 11, 100. 46 

Nevada 2, 009. 85 

New  York : 

State $10. 670. 66 

Ck)unty  and  city 84. 00 


10,754.66 

North  Carolina 4, 492. 29 

North  Dakota 650. 00 

Ohio 6, 000. 00 

Oregon 12, 019. 00 

Tennessee 3, 151. 98 

Texas  * 

State 114. 070. 00 

County  and  city 315.00 

14,385.00 

Utah 4, 562. 43 

Vermont 1, 199. 99 

Washington : 

State $6, 216. 76 

County  and  city 5, 285. 00 

11.501.76 

West  Virginia 486. 00 

Wisconsin 6. 146. 33 

Wyoming 5, 730.  75 

216, 228. 76 

The  work  done  under  cooperative  agreements  with  the  States  has 
een  restricted  to  studies  oi  stream  flow,  except  in  Arizona,  Cali- 
)rnia,  Connecticut,  Idaho,  New  Jersey,  and  North  Dakota,  where 
round- water  investigations  have  been  made.  (See  pp.  65-67.) 
Reclarruition  Service. — ^The  measurements  of  streams  that  are  to 
imish  water  to  reclamation  projects  under  construction  was  con- 
lued  in  cooperation  with  the  United  States  Reclamation  Service, 
le  field  worJk  was  done  by  Survey  engineers  who  were  employed 
the  locality,  and  the  cost  was  repaid  by  the  Reclamation  Service 
rough  transfer  of  funds. 

Office  of  Indian  Affairs. — ^In  accordance  with  authorization  by  the 
fice  of  Indian  Affairs,  stream  gaging  was  continued  on  the  Crow, 
)rt  Hall,  Yakima,  Colville,  Klamath,  Gila  River,  Wind  River 
minished.  Western  Shoshone,  Walker  River,  and  Uinta  Indian 
nervations. 

Wntional  Park  Service. — Streams  in  the  Yosemite,  Yellowstone, 
d  Glacier  national  parks  were  measured  during  the  year  at  stations 
lintained  in  cooperation  with  the  National  Park  Service. 
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Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with  the 
Forest  Service.  Stream  gaging  in  the  Arapaho  and  Uncompahgre 
national  forests  was  done  by  the  Forest  Service,  which  was  reim- 
bursed by  the  Geological  Survey. 

City  of  San  Francisco. — In  connection  with  the  storage  of  the 
water  of  Tuolumne  River  in  Hetch  Hetchy  Valley  as  a  water  supply 
for  the  city  of  San  Francisco,  measurement  of  that  stream  was  cod- 
tinued  in  cooperation  with  the  city  government. 

Federal  Power  Commission. — Projects  of  the  Federal  Power  Com- 
mission in  Utah,  New  Mexico,  Idaho,  and  Colorado  were  examined. 
The  operations  of  three  licensees  of  the  commission  in  California, 
two  in  Idaho,  one  in  Oregon,  one  in  Nevada,  and  one  in  Washington 
are  supervised  by  the  Geological  Survey,  as  well  as  the  operations  of 
five  permittees  of  the  commission  in  Oregon,  two  in  Idaho,  one  in 
Montana,  one  in  Arizona,  one  in  California,  and  one  in  Utah.  All 
stream  gaging  by  permittees  of  the  commission  is  done  in  cooperation 
with  the  Geological  Survey.  Such  cooperative  stream  gaging  is  in 
progress  in  Virginia,  North  Carolina,  South  Carolina,  Florida,  Ala- 
bama, Arkansas,  Missouri,  Montana,  Iowa,  Idaho,  Wisconsin,  Utah, 
Mevada,  Colorado,  Arizona,  Washington,  California,  Oregon,  and 
Texas. 

PUBLICATIONS. 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  17  reports  and  2  separate  chapters.  Titles  and 
brief  summaries  of  these  publications  are  given  on  pages  12-14.  At 
the  end  of  the  year  20  other  reports  were  in  press  and  11  manu- 
scripts were  awaiting  editorial  work. 

DIVISION  OF  SURFACE  WATER. 
ORGANIZATION. 

The  work  of  the  division  of  surface  water  consists  primarily  of  the 
measurement  of  the  flow  of  rivers,  but  it  includes  also  special  investi- 
gations of  conditions  affecting  stream  flow  and  the  utilization  of  th.^ 
streams.  In  carrying  on  the  work  the  United  States  is  divided  int^ 
23  districts,  including  Hawaii.  The  district  offices  and  engineers  iT" 
charge  are  as  follows : 

New  England :  C.  H.  Pierce,  customhouse,  Boston,  Mass. 

New  York:  A.  W.  Harrington,  Journal  Building,  Albany,  N.  Y. 

New  Jersey :  O.  W.  Hartwell,  State  House,  Trenton,  N.  J. 

Middle  Atlantic  and  Ohio  River :  A.  H.  Horton,  Washington,  D.  C. 

South  Atlantic  and  eastern  Gulf:  W.  E.  Hall,  33-35  Broadway,  Asheville?^ 
N.  C. 

Tennessee :  W.  R.  King,  Municipal  Building,  Chattanooga,  Tenn. 

Ohio:  Lasley  Lee,  Orton  Hall,  Ohio  State  University,  Columbus,  Ohio. 

Upper  Mississippi  River:  S.  B.  Soul^,  Capitol  Building,  Madison,  Wis. 

Illinois:  H.  E.  Grosbach.  Kimball  Building.  Chicago,  lU. 

Iowa :  J.  B.  Spiegel,  Engineering  Hall,  Iowa  State  College,  Ames,  Iowa, 

Kansas:  H.  B.  Klnnison,  Federal  Building,  Topeka,  Kans. 

Missouri :  H.  C.  Beckman,  Rolla,  Mo. 

Upper   Missouri   River:    W.   A.   Lamb,   Montana   National   Bank   Building, 
Helena,  Mont. 
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Bocky  Mountain :  Bobert  Follansbee,  Post  Office  Building,  Denver,  Oolo. 
Great  Basin :  A.  B.  Purton,  Federal  Building,  Salt  Lake  City,  Utah. 
Idaho :  C.  G.  Paulsen,  Idaho  Building,  Boise,  Idaho. 

Snake  River  basin:  G.  C.  Baldwin,  Federal  Building,  Idaho  Falls,  Idaho. 
Washington :  G.  L.  Parker,  Federal  Building,  Tacoma,  Wash. 
Oregon :  F.  F.  Henshaw,  Post  Office  Building,  Portland,  Oreg. 
California:  H.  D.  McGlashan,  customhouse,  San  Francisco,  Calif.,  suboffice. 
Federal  Building,  Los  Angeles,  Calif. 
Arizona :  R.  C.  Rice,  care  of  University  of  Arizsona,  Tucson,  Ariz. 
Texas :  C.  E.  Ellsworth,  Capitol  Building,  Austin,  Tex. 
Hawaii:  E.  D.  Burchard,  Capitol  Building,  Honolulu,  Hawaii. 

CHABACTER  AKD  KETHOD  OF  WORK. 

Field  investigations  necessary  to  the  work  are  made  from  the  dis- 
trict offices,  where  the  results  are  sufficiently  analyzed  to  insure  accu- 
racy and  completeness.  At  selected  places,  known  as  gaging  stations, 
the  volume  ox  water  carried  bv  the  streams  is  measured  and  records 
of  stage  and  other  data  are  collected  from  which  the  daily  flow  of  the 
streams  is  computed.  Data  collected  from  the  district  offices  are 
transmitted  to  Washington,  where  they  are  reviewed  in  the  comput- 
ing section  and  prepared  for  publication.  By  this  review  the  recor^ 
obtained  in  different  parts  or  the  country  are  brought  to  a  uniform 
standard,  and  standardization  is  further  effected  through  annual 
conferences  of  the  engineers. 

At  the  end  of  the  year  1,691  ga^g  stations  were  being  maintained, 
including  75  in  Hawaii ;  225  stations  were  discontinued  and  276  new 
stations  established  during  the  year.  Records  for  about  162  addi- 
tional stations  were  received,  ready  for  publication,  from  a  number 
of  Government  bureaus  and  private  persons,  and  a  number  of  Gov- 
ernment and  State  organizations  and  individuals  also  cooperated  in 
the  maintenance  of  the  regular  gaging  stations. 
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QaginB  ttatUnu  and  oooperaUng  vartiet  for  the  year  ended  June  80,  1923. 


rVBLIOATIOMB. 

For  convenience  and  uniformity  in  publications  the  United  Stntes 
has  been  divided  into  12  primaiy  drainage  basins,  and  the  results 
of  stream  measurements  are  published  annually  in  a  series  of  prog- 
ress reports  that  correspond  to  these  12  divisions:  the  records  for 
the  twelfth  division  are  published  in  three  papers.  In  addition  to 
the  progress  reports,  special  reports  on  hydraulic  subjects  have 
been  completed  for  publication  during  the  year. 

DIVISION  OF  OROOND  TVATEn. 
OEirZKAL  TZAnniBS. 

The  division  of  ground  water  investigates  the  waters  that  lie 
below  the  surface — their  occurrence,  quantity,  quality,  and  head: 
their  recoveiT  through  wells  and  springs;  and  their  utilization  for 
domestic,  industrial,  irrigation,  and  public  supplies  and  at  water- 
ing places  for  livestock  and  desert  travelers.     Each  year  surveys 
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are  made  of  selected  areas  where  the  problems  of  water  supply  are 
most  urgent,  and  the  i^esults  are  generally  published  in  water-sup* 
ply  papers  tnat  include  maps  showing  the  ground- water  conditions. 
The  investigations  relating  to  quality  of  water  are  made  in  coopera- 
tion with  the  division  of  qualitv  of  water;  the  surveys  in  the 
Atlantic  Coastal  Plain  are  made  dv  the  geologic  branch.  Projects 
involving  large  expenditures  for  drilling  weUs  to  develop  water 
supplies  are  considered  each  year  by  the  United  States  Govemmenti 
especially  by  the  War  and  rfavy  departments.  The  ground-water 
division  is  called  upon  to  furnish  information  and  advice  on  a  large 
number  of  these  projects. 

One  of  the  most  imoortant  new  activities  of  the  division  during 
the  year  was  the  establishment  of  a  small  hydrologic  laboratory  to 
determine  the  mechanical  composition,  porosity,  moisture  equiva- 
lent, and  permeability  of  water-bearing  materials.  This  laboratory 
will  be  in  charge  of  Noi-ah  E.  Dowell.  Another  important  project, 
undertaken  in  cooperation  with  the  Department  of  Conservation  and 
Development  of  New  Jersey,  is  an  intensive  investigation  of  the 
ground-water  supplies  in  that  State  for  municipal  and  industrial 
purposes.  Tliis  investigation  was  placed  in  charge  of  D.  G.  Thomp- 
son, but  only  preliminary  work  was  done  on  it  before  the  end  of  me 
fiscal  year. 

Kirk  Bryan  was  assigned  as  geologist  for  the  investigation  of  the 
Columbia  fiasin  project  by  the  Reclamation  Service.  J±q  began  field 
work  on  this  proiect  April  16,  1923. 

G.  E.  P.  Smith,  irrigation  engineer  of  the  Arizona  Agricultural 
Experiment  Station,  spent  about  four  months  in  the  Washington 
office  on  cooperative  work  and  presented  a  paper  before  the  Geofogi- 
cal  Society  of  Washington  on  nis  investigation  of  the  discharge  of 
ground  water  by  vegetation,  based  on  daily  fluctuations  of  the  water 
table. 

Progress  was  made  by  O.  E.  Meinzer  on  his  work  on  "  Ground 
water  in  the  United  States,  with  a  discussion  of  principles."  At  the 
end  of  the  year  Part  I,  which  relates  to  the  occurrence  of  groimd 
water,  was  m  galley  proof,  and  Part  II,  which  relates  to  the  origin, 
discharge,  and  quantity  of  ground  water,  was  nearly  half  completed. 
A  brief  paper  entitled  "  Investigations  of  ground  water  in  the  west- 
em  part  of  the  United  States  "  was  prepared  by  Mr.  Meinzer  for  use 
in  the  Pan-Pacific  Scientific  Congress,  held  in  Australia  in  August 
and  September,  1923.  A  brief  paper  on  thermal  springs  in  Nevada, 
Utah,  and  Idaho  was  presented  by  Mr.  Meinzer  at  the  meeting  of  the 
American  Geophysical  Union  in  Washington,  D.  C,  April  18,  1923. 

Cooperation  with  the  committee  on  pnysio^aphy  was  continued 
throu^  Mr.  Meinzer,  who  serves  on  that  committee.  Several  manu- 
scripts for  geolojgic  folios  were  examined  with  respect  to  their  treat- 
ment on  the  subject  of  ground  water. 

WOBK  BT  STATES. 

Arizona. — ^A  comprehensive  report,  entitled  "  The  Papago  country — a  geo- 
graphic, geologic,  and  hydrologic  reconnaissance,"  was  completed  by  Mr.  Bryan 
for  pablicatioD  as  a  water-supply  pai)er.  Progress  was  made  on  a  re]>ort  on  the 
geology  and  water  resources  of  San  Pedro  Valley,  by  Mr.  Bryan,  of  the  Geologi- 
cal Survey,  and  Mr.  Smith,  of  the  Arizona  Agricultural  Exiieriment  Station. 
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Arkansas, — Field  and  office  studies  of  the  temperature  and  source  of  the  hot- 
water  supply  in  the  Hot  Springs  National  Park  were  continued  by  Mr.  Bryan. 

California. — ^A  comprehensive  report,  entitled  '*  The  Mohave  Desert  region— 
a  geographic,  geologic,  and  hydrologic  reconnaissance,"  was  virtually  completed 
by  D.  G.  Thompson  for  publication  as  a  water-supply  paper.  Parts  of  this 
paper  have  already  been  made  available  to  tlie  public  in  the  form  of  manuscript 
reports  filed  in  the  Los  Angeles  office  of  the  Geological  Survey.  Ground-water 
maps  of  Salinas  Valley  and  data  in  regard  to  irrigation  wells  in  that  valley 
were  sent  to  the  San  Francisco  office  of  the  Geological  Survey  and  to  the  county 
agent  at  Salinas,  where  they  can  be  consulted  by  the  public.  These  maps  and 
data  are  based  on  field  work  done  in  previous  years  by  W.  O.  Clark.  The 
ground-water  conditions  in  the  Mariposa  Grove  of  the  Yosemlte  National  Park 
were  examined  in  June  and  July,  1922,  by  Mr.  Bryan,  who  prepared  a  report 
for  the  National  Park  Service  on  an  additional  water  supply  for  this  part  of 
the  park.  Water  levels  were  measured  in  selected  wells  in  southern  California, 
as  in  previous  years,  under  the  direction  of  F.  C.  Bbert.  The  ground-water 
work  in  California  was  supported  by  financial  cooperation  of  the  State  Depart- 
ment of  Engineering. 

Connecticut. — Additional  field  work  was  done  in  the  Pomperaug  Valley,  Conn., 
by  H.  T.  Stearns  in  May  and  June.  All  work  in  Connecticut  is  done  In  coop- 
eration with  the  State  Geological  and  Natural  History  Sun-ey. 

Hawaii. — An  investigation  of  ground  water  in  the  Kau  district,  Hawaii,  was 
nearly  completed  by  Mr.  Clark  prior  to  his  resignation,  December  31,  1^21,  but 
the  report  has  not  yet  been  submitted. 

Idaho. — ^The  investigation  of  the  water  resources  of  the  Mud  Lake  basin, 
Idaho,  begun  in  1921,  was  carried  on  during  the  year  by  Mr.  Steams,  who  did 
the  geologic  work,  and  L.  L.  Bryan,  of  the  surface-water  division,  who  did 
the  engineering  work.  A  preliminary  mimeographed  report  was  issued  early 
in  July.  Financial  cooperation  was  received  from  the  Idaho  Department  of 
Reclamation,  the  United  States  General  Liind  Office,  and  the  Idaho  Bureau  of 
Mines  and  Geology.  The  survey  of  artesian  basins  in  the  State  was  continued 
in  cooperation  with  the  State  Bureau  of  Mines  and  Geology.  The  report  on 
the  Goose  Creek  basin  was  completed  by  A.  M.  Piper,  of  that  bureau,  which  is  to 
publish  it  ns  Bulletin*  6.  An  investigation  was  also  made  by  Mr.  Piper  of 
certain  artesian  basins  in  Owyhee  County,  and  a  report  is  being  prepared  on 
these  bnsins. 

Maryland. — ^A  brief  examination  of  the  ground-water  conditions  in  the 
vicinity  of  Braddock  Heights,  Md.,  was  made  by  G.  M.  Hall,  and  advice  was 
given  as  to  methods  of  increasing  the  water  supply  for  that  community. 

Mississippi. — ^A  report  on  ground  water  in  Mississippi,  prepared  in  coopera- 
tion with  the  geologic  branch  by  L.  W.  Stephenson,  B.  N.  Lowe,  and  G.  A. 
Waring,  was  completed  and  is  to  be  published  as  a  water-supply  paper. 

Montana. — A  report  on  the  geology  and  water  resources  of  the  Townsend 
Basin,  Mont.,  was  complete<l  by  J.  T.  Pardee,  of  the  geologic  branch ;  a  report 
on  Yellowstone  and  Treasure  counties  was  nearly  completed  by  Mr.  Hall ;  and 
a  report  on  Big  Horn  County  was  partly  prepared  by  Mr.  Hall.  All  these 
reports  are  to  be  published  as  water-supply  papers.  Field  work  was  begun 
by  Mr.  Hall  in  Fergus  County. 

Nevada. — Examinations  of  the  artesian  and  other  ground-water  conditions 
near  Orovada,  Winnemucca,  and  Hawthorne,  Nev.,  and  of  dam  sites  in  Faradise 
Valley  were  made  by  Mr.  Bryan.  Brief  manuscript  or  mimeographed  r^)orts 
were  issued  on  most  of  these  areas. 

New  Jersey. — An  intensive  study  of  the  ground-water  resources  of  New 
Jersey  was  undertaken  In  cooperation  with  the  State  Department  of  Conserva- 
tion and  Development  A  preliminary  field  examination  was  made  by  Messrs. 
Meinzer  and  Thompson  in  April,  and  active  field  yrork  was  begun  by  Mr. 
Thompson  July  1.  1923. 

New  Mexico. — Mr.  Bryan  examined  the  ground-water  conditions  in  the 
vicinity  of  Clayton,  N.  Mex.,  and  submitted  to  the  city  authorities  a  brief 
report  on  metliods  of  increasing  the  public  water  supply. 

North  Carolina. — A  report  on  the  hydrology  of  the  experiment  field  of  the 
Public  Health  Service  at  Fort  Caswell,  N.  C,  was  made  to  that  service  by  Miss 
Dowell,  based  on  field  work  In  May,  1922. 

North  Dakota. — Progress  was  made  by  H.  B.  Simpson,  State  water  geologrist, 
on  a  report  on  ground  water  in  North  Dakota.  This  work  is  being  done  in 
cooperation  with  the  State  Geological  Survey.  Data  were  collected  by  coi^ 
respondence  on  the  decline  of  the  artesian  head  in  the  Edgeley  and  Lamoure 
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quadrangles  for  use  in  a  report  prepared  on  this  area  for  the  geologic  branch 
by  Herbert  Hard. 

South  Carolina. — ^Progress  was  made  on  a  report  on  ground  water  in  the 
Coastal  Plain  of  South  Carolina  by  C.  W.  Cooke,  of  the  geologic  branch. 

Texas. — ^Additional  work  was  done  on  a  report  on  the  Coastal  Plain  of  Texas 
southwest  of  Brazos  River  by  Alexander  Deussen. 

DIVISION  OF  QUAUTT  OF  WATER* 

The  division  of  quality  of  water  makes  analyst  of  the  mineral 
content  of  surface  and  ground  waters  and  interprets  such  analyses 
with  reference  to  geologic  conditions  and  to  the  utilization  of  the 
waters  in  so  far  as  it  is  affected  by  their  chemical  composition.  Dur- 
ing the  year  275  samples  of  water  were  analyzed  and  laboratory 
studies  were  made  of  several  analytical  methods.  A  report  showing 
the  chemical  composition  of  the  water  of  public  supplies  used  by 
nearly  39,000,000  persons  in  807  cities  in  the  United  States  was  pul> 
lishea  as  Water-Supply  Paper  496.  Discussions  of  quality  of  water 
were  prepared  for  reports  on  the  New  Haven  area.  Conn. ;  on  Yel- 
lowstone and  Treasure  counties,  Mont.;  and  on  the  State  of  North 
Dakota.  Analyses  were  made  for  reports  on  ground  water  in 
Owyhee  County,  Idaho;  Fergus  County,  Mont.;  and  the  Coastal 
Plain  of  South  Carolina ;  and  for  five  geologic  folios  covering  areas 
in  Pennsylvania.  Manuscripts  of  two  reports  and  proofs  of  three 
reports  were  examined  with  reference  to  statements  in  regard  to 
quality  of  water.  The  report  on  production  of  mineral  waters  in 
1921  was  prepared. 

DIVISION  OF  FOWES  BJBfiOlJRCES. 

The  work  of  the  division  of  power  resources  during  the  year  com- 
prised the  preparation  of  monthly  reports  of  the  production  of  elec- 
tricity and  consumption  of  fuel  by  public-utility  power  plants,  of 
State  maps  showing  the  location  of  the  power  stations  and  trans- 
mission bnes  used  in  public  service,  and  of  reports  on  the  stock  of 
coal  on  hand  at  electric  public-utility  plants  at  different  dates. 

The  monthly  reports  are  based  on  reports  submitted  by  public- 
utility  companies.  About  3,900  power  plants,  each  having  a  monthly 
output  of  10,000  kilowatt-hours  or  more,  are  requested  to  submit 
reports  of  their  production  of  electricity  and  consumption  of  fuel 
The  total  capacity  of  tlie  generators  in  these  plants  in  March,  1923, 
was  about  16,160,000  kilowatts.  Reports  received  represent  over  96 
per  cent  of  the  total  generating  capacity  of  these  plants.  Each  re- 
port is  published  about  30  days  after  the  end  of  the  last  month  in- 
cluded in  it.  The  following  tables  show  the  power  and  fuel  statis- 
tics for  the  calendar  years  1919  to  1922 : 
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Eleotrioity   produced   at   publio^PiUty   power  plants   in   the   United   Statet, 

1919-1922. 


Total. 

Water  power. 

Foal  power. 

Year. 

Kilowatt- 
hours. 

Change 
from 

previous 

year 

(per 

cent). 

Kilowatt- 
hours. 

Per 

cent 

of 

total. 

Change 

from 
previous 

year 

?per 

cent). 

Kilowatt- 
hours. 

Per 

cent 

of 

total. 

Change 
previous 

cent). 

1919 

38,921,000,000 
43,555,00^000 
40,978,000,000 
47,650,000,000 

14,606,000,000 
16,150,000,000 
14,971,000,000 
17,206,000,000 

87.5 
36.1 

"+ia6' 

-7.3 

+  14.9 

24,315,000,000 
2^405,000,000 
26,005,000,000 
30,453,000,000 

6i.5 
62.9 

63.9 

1920 

1921 

1922 

+11.9 

-5.9 

+16.3 

+117 

-5.1 

+17.1 

Fuel  consumed  in  the  production  of  power  at  publio-utility  plants  in  the  United 

States,  1919-1922. 


Coal. 

Fuel  oil. 

Gas. 

Year. 

Short  tons. 

Change 

from 

previous 

year  (per 

cent). 

Barrels. 

Change 

from 
previous 

U  eaXAc  feet. 

Qiaofe 

tnm 
preTTioDS 
year  (per 

cent). 

1919 

35,100,000 
37,124,000 
31,585,000 
34,179,000 

11,060,000 
13,123,000 
12,045,000 
13,197,000 

21,406,000 
24,702,000 
23,722,000 
27,172,000 

1920 

+5.8 
-14.9 

+8.3 

+18.8 
-8.2 
+9.6 

+U.4 

1921 

-10 

1922 

+145 

Maps  of  West  Virginia  and  Kentucky  showing  the  location  of  the 
power  stations  and  transmission  lines  used  in  puolic  service  and  the 
names  of  the  public-utility  companies  and  their  plants  were  pub- 
lished. The  preparation  oi  maps  of  other  States  and  the  revision  of 
maps  already  published  has  not  been  undertaken  on  account  of  lack  of 
funds  for  the  continuation  of  this  work. 

Reports  on  the  stock  of  coal  held  by  electric  public-utility  power 
plants  were  made  for  inclusion  in  reports  on  commercial  stocks  of 
coal  undertaken  by  the  Bureau  of  the  Census,  Department  of  Com- 
merce, and  the  Geological  Survey  under  authority  of  the  Federal 
Fuel  Distributor.  Seven  of  these  reports  were  prepared  during  the 
year  giving  the  stock  of  coal  held  on  the  first  day  of  the  months  of 
September,  October,  and  November,  1922,  ftlid  January,  February, 
March,  and  June,  1923. 

DIVISION  OF  ENLARGED  AND  STOCK-RAISING  HOMESTEADS. 

The  work  of  the  division  of  enlarged  and  stock-raising  homesteads 
comprises  two  distinct  classes — the  examination  of  public  lands  iov 
designation  under  the  enlarged  and  stock-raising  homestead  laws  and 
the  examination  of  streams  and  neighboring  lands  as  a  basis  for  the 
classification  of  public  lands  with  respect  to  their  value  for  wat^r 
power  or  irrigation. 

Owing  to  a  reduction  in  the  appropriation  for  the  classification  oi 
lands  during  this  fiscal  year  only  9  classifiers  out  of  a  force  of  15 
were  retained  at  the  beginning  of  the  year  for  the  examination  of 
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lands  to  be  classified  under  the  stock-raising  homestead  law.    Further 

Elans  to  meet  the  reduction  in  appropriation  had  been  made  at  the 
eginning  of  the  field  season,  and  the  classifiers  who  in  previous  years 
had  examined  only  lands  applied  for  under  the  stock-raising  home- 
stead law  were  assigned  also  to  the  examination  of  lands  subject  to 
entry  under  enlar^^-homestead  laws. 

Field  examination  under  these  laws  was  confined  mainly  to  lands 
for  which  applications  had  already  been  made,  but  in  all  the  States 
in  which  worK  was  done  reconnaissance  examinations  were  made  or* 
block  areas,  including  considerable  land  not  covered  b]^  applications. 
During  the  summer  of  1922  the  lands  in  the  following  States  in- 
cluded in  applications  pending  at  the  beginning  of  the  year  were 
examined : 

Arizona :  All  districts. 

California :  Practically  all  districts. 

Colorado:  Qlenwood  Springs,  Durango,  and  Denver  districts  and  most  of 
Del  Norte,  I.<eadyil]e,  Montrose,  and  PucHblo  districts. 

Idaho:  Blackfoot,  Boise,  and  Hailey  districts. 

Kansas:  Western  part. 

Montana:  Billings,  Bozeman,  Glasgow,  Great  Falls,  Havre,  and  Lewistown 
districts  and  most  of  Miles  City  district 

Nebraska:  Northwestern  part 

New  Mexico:  Santa  Pe  district 

North  Dakota:  All  districts. 

Oregon:  All  districts. 

South  Dakota:  All  districts. 

Utah :  Vernal  district  and  most  of  Salt  Lake  City  district 

Washington:  All  distrlcta 

Wyoming:  Buffalo,  Lander,  Douglas,  and  Evanston  districts  and  most  of 
Cheyenne  and  Newcastle  districts. 

During  the  field  season  of  1923  work  was  begun  early  in  June  by 
the  force  assi^ed  to  the  examination  of  lands  under  the  homestead 
laws  and  at  ttie  end  of  the  month  was  in  progress  in  California, 
Colorado,  Idaho,  Montana,  Oregon,  South  Dakota,  Utah,  and 
Wyoming. 

The  reconnaissance  examination  of  lands  withdrawn  for  power 
sites  along  Arkansas  River  and  its  headwater  tributaries  west  of 
Pueblo,  Colo.,  in  progress  in  the  previous  fiscal  year,  was  completed 
early  this  year. 

A  reconnaissance  of  the  power-site  value  of  lands  in  the  Eel  and 
Mad  River  basins,  California,  begun  in  the  previous  year,  was  com- 
pleted in  the  summer  of  1922. 

An  examination  of  Colorado  River  between  Halls  Crossing,  Utah, 
and  Lees  Ferry,  Ariz.,  a  distance  of  about  120  miles,  was  made  for 
the  purpose  of  surveying  in  detail  certain  possible  dam  sites  dis- 
closed by  maps  made  from  the  previous  year  s  surveys.  Tlie  power 
sites  at  the  mouth  of  Diamond  Creek  and  on  the  lower  portion  of 
the  river  from  Boulder  Canyon  to  Needles  were  also  examined. 

A  study  of  the  possibilities  of  irrigation  in  Arizona  by  means  of 
Colorado  River  was  made  in  cooperation  with  the  State  of  Arizona, 
which  created  the  Arizona  Engineering  Commission,  consisting  of 
E.  C  La  Rue,  of  the  Geological  Survey,  chairman;  P.  J.  Preston, 
of  the  Reclamation  Service;  and  H.  E.  Turner,  of  the  State  engi- 
neer's ofiice.  This  commission  has  made  reconnaissance  surveys  and 
studies  of  three  or  more  projects  of  great  magnitude  for  diverting 
and  using  the  waters  of  the  river  for  irrigation  in  Arizona,  and  a 
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report  thei*eon  was  submitted  to  the  governor  of  Arizona  at  the  end  of 
the  jBscal  year.  • 

In  order  to  designate  dam  sites  for  detailed  survey  and  to  obtain 
information  necessary  for  preparing  a  report  on  tne  water-power 
and  reservoir  possibilities  of  Green  River  between  Green  Kiver, 
Wyo.,  and  Green  River,  Utah,  an  engineer  was  attached  to  a  topo- 
graphic party  making  a  survey  of  that  stretch  of  the  river ;  another 
engineer  was  attached  to  a  topographic  party  making  a  survey  of 
•  Vampa  River,  a  tributary  of  Green  River,  from  Juniper  reservoir 
to  the  mouth  of  the  river  in  Colorado ;  and  two  otiier  engineers  are 
attached  to  the  topographic  parties  that  are  now  mapping  Rogue 
River  and  its  tributaries  in  Oregon. 

In  Montana  a  survey  of  the  South  Fork  of  Flathead  River  from 
the  Hungry  Horse  ranger  station  to  the  mouth  of  the  river,  a  distance 
of  about  10  miles,  was  made  for  the  purpose  of  locating  a  power 
site,  and  an  examination  is  now  in  progress  as  to  the  present  use  of 
water  for  power  and  irrigation  and  the  possible  future  use  of  water, 
principally  for  irrigation,  in  the  drainage  area  of  Missouri  River 
above  the  mouth  of  Portage  Creek  (12  miles  below  Great  Falls). 

An  engineer  was  detailed  for  about  two  months  as  a  member  of  a 
board  to  review  the  Milk  River  project  of  the  Reclamation  Sernce 
and  to  make  a  report  and  recommendations  to  the  Secretary  of  the 
Interior. 

A  reconnaissance  survey  has  been  made  of  South  Platte  River 
above  the  north  line  of  T.  7  S.,  R.  69  W.,  Colorado,  in  order  to  as- 
certain the  power  value  of  the  stream  and  adjoining  lands.  A  simi- 
lar survey  is  now  in  progress  along  Sweetwater  River,  Wyo. 

An  office  study  is  being  made  of  the  water  supply  of  streams  flow- 
ing to  the  Pacinc  coast  oetween  the  Klamath  and  Columbia  River 
basins  in  Oregon  and  California. 

Manuscript  reports,  based  on  surveys  made  in  previous  years,  on 
the  water-power  possibilities  of  Snake  River  from  Milner  to  Weiser, 
Idaho,  and  from  Huntington,  Oreg.,  to  Lewiston,  Idaho ;  of  Salmon 
River  from  Salmon,  Idaho,  to  the  mouth  of  the  river;  and  of  Big 
Horn  River  between  Lovell,  Wyo.,  and  Hardin,  Mont.,  were  pre- 
pared in  the  expectation  that  thev  will  be  published  as  water-supply 
papers.  As  there  will  be  considerable  delav  in  the  publication  of 
these  reports,  manuscript  copies  have  been  placed  in  local  offices  and 
the  Washington  office  of  the  Geological  Survey  for  inspection  by 
the  public.  A  report  on  the  utilization  of  Klamath  River,  Oregon 
and  California,  completed  a  year  ago,  has  likewise  been  made  avail- 
able for  public  inspection. 

LANB-CLASSIFICATION  BBANCH. 
ORGANIZATION   AND   PERSONNEL. 

The  work  of  the  land-classification  branch  consists  of  classifica- 
tion based  on  mineral  character,  on  water  supply,  and  on  value  as 
stock-raising  homesteads.  The  corresponding  units  of  organiza- 
tion are  the  division  of  mineral  classification,  the  division  of  nydi*o- 
graphic  classification,  and  tlie  division  of  homestead  classification. 
The  division  of  hydrographic  classification  includes  two  sections, 
each  dealing  with  a  type  of  classification  work  in  which  water  sup- 
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)ly  is  an  essential  element.    At  the  end  of  the  fiscal  year  the  organi- 
sation and  the  technical  personnel  were  as  follows : 

Chief,  Herman  Stabler. 

Assistant  chief,  J.  D.  Northrop. 

Chief  clerk,  Elsie  Patterson. 

DiYiBion  of  mineral  classification:  J.  D.  Northrop,  geologist,  chief;  C.  D. 
^very,  mining  engineer;  G.  W.  Holland  and  N.  W.  Bass,  classifiers;  W.  W. 
3oyer,  associate  geologist 

Division  of  hydrographic  classification:  W.  G.  Hoyt,  hydraulic  engineer, 
!hief.  Power  section:  B.  E.  Jones,  hydraulic  engineer,  chief;  N.  J.  Tubbs, 
mgineer;  E.  E.  Jones  and  R.  0.  Helland,  classifiers;  Warren  Oakey,  assistant 
engineer.  Irrigation  section:  J.  F.  Deeds,  hydraulic  engineer,  chief;  C.  El 
Nordeen,  topographic  engineer ;  W.  N.  White,  classifier. 

Div'sion  of  homestead  classification:  A.  B.  AUlous,  claseifler,  chief;  J.  G. 
Mathers,  engineer;  W.  L.  Hopper,  classifier. 

In  addition  two  engineers,  R.  W.  Davenport  and  D.  J.  Guy,  have 
been  detailed  from  the  branch  for  duty  with  the  Federal  Power 
Oonimission. 

During  the  year  there  were  3  additions  to  the  force  and  8  sepa- 
rations. At  its  end  the  total  number  of  persons  on  the  regular  staff, 
including  the  clerical  force  and  employees  detailed  to  the  Federal 
Power  Commission,  was  48.  In  addition  to  this  regular  force  9  classi- 
fiers on  the  rolls  of  the  water-resources  branch  joined  the  staff  of  the 
land-classification  branch  during  the  office  season  in  connection  with 
the  stock-raising  homestead  classifications. 

SCOPE  AND  CHARACnSR  OF  THE  WORK. 

The  land-classification  branch  was  organized  to  perform  the  duties 
relating  to  "  the  classification  of  public  lands ''  with  which  the  Geo- 
logical Survey  is  charged  by  the  law  of  March  3,  1879  (20  Stat. 
394).  Since  its  organization  the  branch  has  prepared  and  recom- 
mended withdrawals  of  lands  known  or  believed  to  be  valuable  for 
coal,  planned  their  examination,  classified  and  appraised  them,  and 
initiated  their  restoration  to  the  public  domain  for  disposal  in  accord- 
ance with  their  classification.  It  has  recommended  the  creation  of 
oil,  phosphate,  and  potash  reserves  pending  the  enactment  by  Con- 
gress of  appropriate  laws  for  the  disposition  of  the  minerals  in- 
volved. It  has  classified  large  areas  of  oil-shale  lands  and  has  selected 
lands  to  be  set  aside  as  oil  and  oil-shale  reserves  for  the  Navy  and 
drafted  orders  for  their  withdrawal.  It  has  formally  classified  as 
to  all  minerals  all  or  parts  of  several  Indian  reservations  and  as 
to  metalliferous  minerals  extensive  areas  of  lands  within  the  North- 
em  Pacific  Railroad  srant.  It  has  initiated  withdrawals  of  lands 
valuable  for  the  development  of  water  power  in  order  to  prevent 
possible  serious  interference  with  their  use  for  that  purpose,  and  it 
bears  an  important  part  in  facilitating  the  utilization  of  the  with- 
drawn lands  for  water-power  development.  It  prepares  and  recom- 
mends designations  required  prior  to  allowance  of  applications  for 
entry  of  lands  under  the  enlarged  and  stock-raising  homestead  acts 
and  the  Nevada  ground-water  reclamation  act. 

Under  the  mineral  leasing  act  of  February  25,  1920  (41  Stat.  437), 
deposits  of  coal,  phosphate,  sodium,  oil,  oil  shale,  or  natural  gas  and 
lands  containing  them,  whether  classified  or  included  in  mineral 
reserves  on  recommendation  of  the  branch  or  whether  unclassified 
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or  unreserved,  are  subject  to  prospecting  under  permit  or  to  lease. 
The  branch  is  required  to  define  the  "  known  ^logic  structure ''  of 
producing  oil  or  gas  fields,  to  determine  what  is  leasing  and  what  is 
prospecting  ground,  to  recommend  the  creation  of  leasing  units,  to 
suggest  appropriate  requirements  as  to  royalty,  minimum  annual 
production,  and  minimum  investment,  and  generally  to  make  the 
classifications  and  to  give  advice  on  the  geologic  and  economic  prob- 
lems that  must  be  solved  to  render  the  leasing  act  effective. 

The  tai^  that  arise  in  connection  with  the  work  above  outlined 
are  performed  on  the  basis  of  records  accumulated  by  the  Survey 
in  mapping  the  topo^phy  and  investigating  the  mineral  and  water 
resources  ot  the  public  domain  since  its  creation  in  1879.  If  existing 
records  are  deficient  and  can  not  be  supplemented  satisfactorily 
from  other  scientific  sources,  the  branch  prepares  plans  for  field 
investigation  and  makes  an  allotment  from  its  funds  to  such  other 
branch  of  the  Survey  as  is  best  equipped  to  obtain  the  needed  infor- 
mation. In  a  sense  the  land-classification  branch  is  a  repository  of 
essential  data  relating  to  the  natural  resources  of  the  puolic  domain 
and  a  clearing  house  for  information  of  many  types  required  in  the 
administration  of  the  laws  enacte4  by  Congress  and  the  policies 
adopted  by  the  Executive  for  the  conservation  and  utilization  of 
those  resources. 

The  greater  part  of  the  information  disseminated  by  the  branch 
is  utilized  through  the  General  Land  Office  and  the  office  of  the 
Secretary  of  the  Interior,  where  such  facts  as  to  the  character  of 
lands  are  needed  as  a  basis  for  the  administration  of  certain  laws 
and  the  development  of  certain  policies.  Much  of  the  land-classifi- 
cation work  is  done  under  a  plan  of  procedure  arranged  with  the 
Gteneral  Land  Office,  which  mvolves  the  submission  of  technical 
reports  on  numerous  types  of  cases  before  that  office  and  the  depart- 
ment for  disposal.  Other  bureaus  and  offices  of  the  Interior  Depart- 
ment, as  well  as  otJier  departments  of  the  Government,  are  also 
supplied  with  information  pertaining  to  the  character  of  the  public 
domain. 

FUNDS. 

The  act  of  May  24,  1922  (Public  No.  224,  67th  Congress),  appro- 
priated $225,000  for  classification  of  lands  by  the  Geological  Survey 
in  the  fiscal  year  ended  June  30, 1923,  a  reduction  of  $75,000  from  the 
appropriation  for  the  preceding  year  that  has  been  inevitably  re- 
flected in  the  amount  of  work  accomplished.  The  major  part  of 
the  aj^propriation  was  expended  for  special  field  examinations  neces- 
sary as  a  prerequisite  to  classification  of  lands,  somewhat  less  than 
half  being  used  for  general  administration  and  the  office  work  of 
classifying  and  reporting  on  character  of  lands. 

As  an  offset  to  the  reduced  appropriation,  the  act  of  January  24. 
1923  (Public  No.  395,  67th  Congress),  made  available  on  the  date  oi 
its  approval  the  sum  of  $280,000  to  be  expended  for  land  classifica- 
tion prior  to  June  30,  1924.  Only  a  small  part  of  this  appropriation 
was  utilized  during  the  current  year,  as  the  seeming  advantage  of  its 
early  availability  was  largely  discounted  by  climatic  conditions  in 
most  of  the  public-land  States  which  prevented  the  start  of  many 
urgently  needed  field  investigations  until  after  the  beginning  of  the 
ensuing  fiscal  year. 
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OOBBESFONDENCE. 

During  the  year  16,528  letters  and  petitions  were  received  by  the 
land-classification  branch.  In  addition  5,600  copies  of  miscellaneous 
correspondence  were  sent  to  the  branch  for  its  information  and  filing: 
this  correspondence  was  made  up  largely  of  letters  from  the  G^eral 
Land  Office  to  its  local  officers  and  of  reports  on  the  character  of 
lands  by  its  inspectors  and  examiners,  copies  of  decisions  rendered  by 
the  Department  of  the  Interior,  and  copies  of  withdrawals  and 
restorations  recommended  by  the  Reclamation  Service.  Within  the 
same  period  11,697  letters  were  prepared  by  the  branch.  These  figures 
show  an  average  of  54  incoming  letters  and  of  88  outgoing  letters  for 
each  working  day  of  the  year. 

SUMMARY  OF  CASES. 

The  information  supplied  by  the  branch  is  furnished  either  in  re- 
ports submitted  in  response  to  si>ecific  reauests  for  data  or  in  the  form 
of  broad  areal  classifications  made  under  the  laws  relatinjg  to  the 
public  domain  and  its  natural  resources.  The  following  taole  gives 
a  summary  of  the  cases  before  the  branch  for  action  durmg  the  year 
and  indicates  that  reports  were  rendered  on  more  than  15,000  specific 
requests.  The  mere  number  of  cases  disposed  of,  however,  is  not  a 
true  index  to  the  magnitude  of  tasks  accomplished,  for  some  cases 
require  only  a  few  minutes'  consideration,  whereas  others  require  ex- 
haustive study  and  research  extending  over  several  days  or  weeks. 
and  some  necessitate  field  investigations.  The  terms  "gain"  and 
"loss"  in  the  table  signify,  respectively,  decrease  and  increase  in  the 
number  of  cases  pending. 

General  summary  of  cates,  landrclastiflcation  branch. 


Class  of  cases. 


Gmenl  Land  OfBce  reauests 

Applications  for  classmcation  as  to 
mlnoral: 

Coal 

Oil 

Phosphate 

Applications  for  mineral  permits 

Applicattons  for  mineral  leases 

Arolications  for  patent,  potassium . . . 
Federal  Pow«r  Commission  cases: 

Preliminary  permits 

Licenses 

Determinations  under  sec.  24 

Applications  for  reclassification  as  to 

water  resooroes 

Applications  for  rights  of  way 

Imsation  project  reports 

Applications  under  enlarged-home- 
stead acts 

Applications     under     stock-raising 

Domesteadact 

Applications    under  ground- water 

reclamation  act 

Indian  Office  reauests  for  information . 
Cases  In  national  forests 


Record  for  fiscal  year  192^23. 


Pend- 
ing 
Julyl, 
1923. 


882 


26 

132 

1 

713 

47 


2 
1 
2 

7 
9 
9 


723 

3,901 

42 
5 


Re- 
ceived 
during 
fiscal 
year. 


1,440 


19 

800 

2 

4,838 

217 

3 


11 

143 

Ifl 

785 


5,391 


106 

11 

9 


6,504  :  13,804 


Total. 


Acted 
on 

during 
fiscal 
year. 


Pend- 
ing 
June  30, 
1023. 


2,322 


45 

932 

3 

5,551 

264 

3 

1 
10 

18 
152 
25  I 

1,50S 

9,292 

14S 
16 
11 


1,839 


27 

813 

2 

4,932 

229 

1 


6 


3 

11 

124 

21 

930 

6,3:i8 

la? 

13 
10 


20,308     15,402 


Gain 

or  loss 

during 

fiscal 

year. 


Record  since 
receipt  of 
first  case. 


18  +8 

119  !  -hl3 

1  , 
619  I  +94 

35  I  +12 

2  i  -2 


4,906    +1,598 
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DIVISION  OF  MINERAL  CLASSIFICATION. 

The  activities  of  the  division  of  mineral  classification  are  directed 
alon^  three  primary  lines  of  effort  involving,  first,  tiie  withdrawal, 
classification,  and  restoration  of  public  lands  based  on  mineral 
character;  second,  the  solution  of  geologic  and  economic  problems 
arising  in  the  administration  of  the  acts  that  provide  for  leasing 
of  mineral  lands;  and,  third,  the  preparation  ox  reports  concerning 
the  mineral  character  of  specific  lands  for  the  information  and  guicf 
ance  of  other  Government  bureaus  charged  with  the  administration 
of  the  public  land  and  Indian  land  laws. 

Despite  the  preoccupation  of  the  division  with  urgent  problems 
pertaining  to  tne  second  phase  of  its  activities,  some  progress  was 
made  during  the  year  along  the  broader  lines  of  mineral-land 
classification. 

The  approval  of  the  potash-land  leasing  act  in  October,  1917, 
and  of  the  general  mineral-lands  leasing  act  in  February,  1920, 
opened  to  disposition  the  deposits  of  coal,  oil,  gas,  phosphate,  oil 
shale,  sodium,  and  potash  in  some  50,000,000  acres  tnen  embraced 
in  outstanding  mineral-land  withdrawals,  but  it  did  not  obviate  the 
necessity  for  the  classification  of  these  lands  and  their  restoration 
to  the  public  domain.    To  this  unfinished  task  the  mineral  division 
is  devoting  aa  much  energy  as  the  limitations  imposed  by  smaU 
personnel,  inadequate  geologic  information,  and  pressure  of  more 
urgent  tasks  will  permit.    The  results  accomplished  in  the  fiscal  year 
include  a  net  increase  of  6,620  acres  in  the  total  area  previously 
classified  as  coal  land,  and  decreases  of  408,123  acres  in  the  area 
of  outstanding  coal  withdrawals,  of  162,949  acres  in  the  area  of 
outstanding  petroleum  reserves,  and  of  40  acres   in    the    area   of 
outstanding  phosphate  reserves.    No  change  was  effected  during  the 
year  in  the  areas  previously  classified  as  oil  land,  withdrawn  or 
classified  as  oil-shale  land,  classified  as  phosphate  land,  included  in 
potash  reserves,  or  withdrawn  on  account  of  concealed  deposits  of 
metalliferous  minerals. 

The  gross  areas  already  classified  as  valuable  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  jear  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  m  the  following 
table : 
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'ummary  of  outstanding  mineral  withdrawals  and  ciassiflcationSt  June  SO,  192S, 

in  acres. 


Coal. 


ou. 


state. 


Withdrawn. 


Classified  as 
coal  land. 


Withdrawn. 


laska 

ritooa 

.rksnsas 

alifornia 

dorado 

laho 

•ouisiana 

[ontana 

[tvada 

Tew  Mexico... 
[orth  Dakota. 


141,343 


17,043 

4,241,552 

4,761 


loath  Dakota. 

Jtah 

Washington... 
HTyoming 


10,510,700 

83,833 

5,220,5M 

5,054,364 

4,361 


5,068,832 

601,852 

2,437,283 


84,367,008 


56,093  ' 

230,400 

61,160  I. 
8,720 
3,170,645 

4  603' 

I  466,090 

6,501,821  1,350,426 


1,178,392 
222,977 


582,684 
11,178,286 
18,887  i 
250,093  I 
1,101,587  i 

141,444 
6,736,183 


o4,  Iw4 


1,870,627 
'i*6i8,'898 


29,903,106 


6,423,604 


Classified 
as  oil  land. 


42,097 


42,097 


State. 


CaUfomia. 
Colorado.. 
Florida... 

Idaho 

Montana.. 
Nevada... 

Utah 

Wyomiiig. 


Oil  shale. 


With- 
drawn. 


41,560 


123 
86,584 


128,267 


Classified 

asoil-ahale 

land. 


Phosphate. 


952,239 


With- 
drawn. 


Classified 

asphos- 

I  phate  land. 


Potash 
(with- 
drawn). 


<  119,528 
720,534 
287,883 


2,705,035 
460,103 


302,465 
995, 0«9 


4,117,377      2,425,454 


267,722 


25,293 


203,015 


90,518 


30,422 


120,940 


The  contributions  of  the  mineral  division  to  the  administration 
of  the  mineral-lands  leasing  acts  are  fundamental  and  important. 
They  involve,  with  respect  to  coal,  the  determination  whether  a 
prospecting  permit  or  a  lease  should  be  issued  and,  if  a  lease  is 
required,  the  establishment  of  a  leasing  unit  consistent  in  area  and 
content  of  coal  with  the  mining  operation  to  be  undertaken  and  the 
recommendation  of  appropriate  stipulations  in  the  matters  of 
royalty,  minimum  investment,  and  minimum  annual  production. 
With  respect  to  oil  and  gas  they  require  the  definition  of  tne  "  known 
geologic  structure  "  of  producing  oil  or  gas  fields  as  the  primary 
distinction  between  leasing  and  prospecting  areas,  the  determination 
of  the  structural  relations  of  lands  embraced  in  prospecting-permit 
applications,  and  the  classification  of  all  tracts  included  in  such  ap- 
plications which  are  at  the  same  time  involved  in  unperfected  entries 
under  the  nonmineral-land  laws.  Similar  types  of  essential  service 
involving  decisions  based  on  geologic  evidence  are  rendered  in  the 
administration  of  the  potash-land  leasing  act  and  the  sections  of 
the  general  mineral-lands  leading  act  pertaining  to  phosphate^  oil 
shale,  and  sodium. 

The  following  table  summarizes  the  year's  activities  of  the  division 
to  the  extent  that  they  involve  tlie  consideration  of  specific,  applica- 
tions for  permit  or  lease  rights  under  the  leasing  acts : 
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Applications  under  the  mineral-leasing  acts,  fiscal  year  1922-28, 


Fennits. 

JL^aSQB. 

Patents. 

Mineral. 

Re- 
ceived. 

Acted 
on. 

Fend- 
ing. 

Re- 
cdved. 

Acted 
on. 

Pend- 
ing. 

Re- 

oeived. 

Acted 
on. 

Pend- 
ing. 

Oil  and  ns 

4,443 
347 

4,360 
408 

536 

'83 

32 

174 

6 

27 

104 

6 

5 

23 

•1 

Coia...* 

Phosphate 

8odinm 

*7 
41 

0 

56 

P^tflilMfl^itir^ . 

1 
1 

6' 

3 

1 

2 

OfUHa^fi 

5 

The  broader  phases  of  the  division's  activities  under  the  leasing 
a^ts  were  restricted  during  the  vear  ahnost  entirely  to  the  designa- 
tions of  the  boundaries  of  the  "known  geologic  structure"  of  pro- 
ducing oil  and  gas  fields — that  is,  the  designation  of  the  lands  that  are 
subject  to  lease  only  as  distinguished  from  those  on  which  prospect- 
ing pjermits  may  be  panted.  The  results,  which  involve  an  ex- 
haustive study  of  each  area  considered,  include  definitions  of  the 
White  River  and  Williams  Park  Anticline  gas  fields,  Colo. ;  Shelby 

fas  field  and  Gas  Ridge  and  Kevin- Sunburst  oil  fields,  Mont;  Big 
^olecat  and  Little  Polecat  gas  fields  and  Derby  Dome  oil  field,  Wyo.; 
and  of  extensions  of  the  McKittrick,  Buena  V  ista  Hills,  and  Midway 
oil  fields,  Calif.  At  the  end  of  the  year  46  fields,  having  a  total  area 
of  421,066  acres,  had  been  defined. 

Reports  rendered  in  response  to  requests  of  the  General  Land  Office 
and  the  Office  of  Indian  Affairs  for  information  concerning  the  min- 
eral possibilities  of  specific  lands  have  been  brought  to  and  main- 
tained at  a  current  basis.  The  general  summary  of  cases  shows  a  net 
gain  of  399  such  cases  involving  reports  to  the  General  Land  Office 
and  of  2  cases  involving  reports  to  tne  Office  of  Indian  Affairs. 

In  all  the  types  of  activity  pursued  by  the  division  the  requisite  of 
definite  information  on  which  to  base  decisions  and  recommendations 
of  appropriate  action  has  necessitated  the  planning  and  financing  of 
consiaerable  field  work,  both  reconnaissance  and  detailed,  undertsQien 
by  the  geologic  and  topographic  branches. 

Important  items  of  neld  work  to  obtain  data  for  mineral  classifica- 
tion in  progress  at  the  request  of  the  land-classification  branch  and 
financed  in  whole  or  in  part  by  allotments  from  its  funds  during  the 
year  are  (1)  general  geologic  investigations  on  the  north  and  east 
flanks  of  Bearpaw  Mountains  and  in  an  area  west  of  the  Crow  Indian 
Reservation,  Mont.;  in  a  large  area  east  and  northeast  of  Kanab, 
Kane  County,  Utah;  in  a  large  area  in  Moffat  County,  Colo.,  and 
adjacent  parts  of  Sweetwater  County,  Wyo. ;  on  the  w^  and  north- 
west flanks  of  the  Black  Hills  in  Wyoming  and  Montana;  and  in  the 
northern  part  of  the  Bi§  Horn  Basin,  Wyo.;  (2)  detailed  studies 
of  the  occurrence  of  coal  m  the  Dawson  County  lignite  field,  Mont. ; 
the  Tongue  River  and  Armells  Creek  districts  of  me  Powder  River 
basin  coal  field,  Mont. ;  the  eastern  part  of  the  Yampa  River,  Dan- 
forth  Hills,  Grand  Hogback,  and  Little  Book  Cliffs  coal  fields,  Colo.; 
the  Rio  Puerco  and  Monero  coal  districts  of  San  Juan  Basin,  N. 
Mex.;  the  southern  and  western  parts  of  the  Wasatch  Plateau  and 
western  part  of  the  Book  Cliffs  coal  fields,  Utah;  and  the  Gillette. 
Upper  Powder  River  Basin,  and  Gebo  coal  fields,  Wyo.;  (8)  detailed 
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dies  of  oil  and  gas  possibilities  in  the  Douglas  Biver  and  Gold 
y  r^ons,  Alaska ;  tne  Kern  River  district,  Calif. ;  the  southern 
-t  of  the  SweetgrasB  arch,  Mont.;  the  Bates  Hole,  Baxter  Basin, 
ly  Creek,  Qolden  Eagle,  and  other  districts,  Wyo.;  (4)  a  general 
onnaissance  of  phosphate  resources  in  Florida,  in  southeastern 
iho,  and  in  the  Mission  Banfle  area  in  Montana;  and  (6)  an  inves- 
ition  of  the  occurrence  of  oQ  shale  in  a  small  area  near  Medf  onL 

DIVISION  OF  HYDROGRAPHIC  CLASSIFICATION. 

FOWXE  UOTZOV. 

?he  work  of  the  power  section  consists  primarily  in  obtaining  and 
kin^  available  for  administration  under  the  public-land  laws  in- 
mation  as  to  the  water-power  resources  of  the  public  lands.  Re- 
Is  are  made  on  specific  problems  as  they  arise,  such  problems 
linarily  involving  conflict  between  projects  for  power  development 
I  applications  under  the  land  laws.  The  endeavor  is  made  to 
ch  solutions  by  which  the  possibilities  for  developing  power  may 
preserved  with  a  minimum  of  interference  with  agricultural, 
nsportation,  or  other  interests.  In  connection  with  these  specific 
)blems  and  also  in  a  broad  way,  constant  review  is  being  made  of 
^er  reserves  in  order  that  all  land  having  material  value  for  the 
relopment  of  power,  and  only  such  land,  shall  be  held  reserved 
•  that  purpose.  The  extent  of  this  task  is  indicated  by  the  fact 
t  over  4,600,000  acres  of  land  is  included  in  power  reserves  whose 

will  be  required  for  the  development  of  about  15,000,000  con- 
uous  horsepower. 

n  order  that  its  information  may  be  substantially  complete,  the 
tion  designates  areas  not  thoroughly  surveyed  for  examination  by 

field  branches  of  the  Survey.  Important  items  of  field  work  to 
ain  data  for  power  classification,  in  progress  at  the  request  of  the 
d-classification  branch  and  financed  oy  allotments  from  its  funds 
'ing  the  year,  include  (1)  plan  and  orofile  surveys  and  power-site 
esti^tions  of  Green  River  from  Green  River,  Wyo.,  to  Green 
^er,  TJtahj  Yampa  River,  Colo.,  from  Craig  to  mouth;  portions  of 
[orado  River  in  Arizona,  California,  and  Utah ;  Rogue  River. 
3g.;  and  (2)  detailed  studies  and  reports  on  the  possioilities  oi 
^omng  power  in  the  Eel  and  Mad  River  basins,  Calif.;  upper 
ith  JPlatte  and  Arkansas  River  basins,  Colo. ;  Missouri  and  Flat- 
,d  River  basins,  Mont.;  coast  streams  in  Oregon;  and  Encamp- 
ttt  and  Sweetwater  rivers,  Wyo.  All  such  information  as  it  he- 
168  available  is  carefully  indexed  and  incorporated  in  an  inven- 
V  of  water  resources  maintained  by  the  land-classification  branch, 
ich,  when  complete,  will  enable  the  section  to  give  competent  ad- 
e  on  short  notice  as  to  the  manner  in  which  each  tract  of  public 
d  having  value  for  power  can  best  be  used  in  connection  with  the 
^elopment  of  water  power  and  as  to  the  relation  of  such  use  to 
er  possible  uses  of  the  tract. 

[he  work  of  the  section,  in  so  far  as  it  is  readily  subject  to  statis- 
tl  record,  is  briefly  summarized  in  the  table  of  power-site  reserves, 

table  of  outstanding  water-resources  withdrawals  and  classifica- 
18,  and  the  general  summary  of  cases.  Certain  features  of  the 
(rations  under  power  permits  and  grants  issued  prior  to  the  pas- 
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sage  of  the  Federal  water-power  act,  as  disclosed  by  reports  made  on 
reouest  of  the  section,  are  summarized  in  the  following  paragraph: 
Pursuant  to  the  instructions  of  the  Secretary,  dat^  August  24, 
1916  (45  L.  D.  326),  permittees  under  the  act  of  February  15,  1901 
(31  Stat  790),  and  ^antees  under  the  act  of  March  4, 1911  (36  Stat 
1253),  to  whom  ri^ts  have  been  granted  by  the  Secretary  of  the 
Interior  since  January  1, 1913,  were  called  upon  for  detailcMi  reports 
of  the  operations  or  developments  of  their  power  systems  during  tiie 
calendar  year  1922.  An  examination  of  these  reports  shows  that  the 
total  installation  of  the  59  reporting  companies  is  1,410,000  kilowatts, 
of  which  1,129,000  kilowatte  is  installed  at  hydroelectric  plants. 
The  total  energy  generated  amounted  to  4,947,000,000  kilowatt-hours, 
of  which  4,629,000,000  kilowatt-hours  was  generated  by  water 
power.  The  operating  expenses  for  the  companies  generating 
100,000,000  kilowatt-hours  or  more  a  year  (90  per  cent  of  which  wis 
generated  by  water  power) ,  including  taxes  and  depreciation,  aver- 
aged 7.4  mills  per  kilowatt-hour  sold.  The  gross  income  from  dec- 
trical  operations  of  the  same  companies  was  15  mills  per  kilowatt- 
hour  of  energy  sold. 

Poioer  output  of  permittees  and  grantees,  1916-1922. 


Year. 

Number 

1916 

26 

1917 

32 

J918 

51 

1919 

57 

1920 

56 

1921 

59 

1922 

59 

Kilowatt-hours. 


1,200,000,000 
2,000,000,000 
3,200,000,000 
3,100,000,000 
4,200,000,000 
3,725,000,000 
4,947,000,000 


Increase  or  decreascL 


KflowBtt-hours. 


+800,000,000 
+1,200,000,000 

—100,000,000 
+1,100,000,000 

-475,000,000 
+1,222,000,000 


Peroeot 


-1 

+» 
-U 


Pouyer-site  reserves^  in  acres, 

[Includes  all  areas  reserved  or  classified  as  valuable  for  power  purposes  and  withheld  sul^Ject  to  diaMal 
onlv  under  the  Federal  water-power  act  of  June  10,  1920  (41  Stat.  1063).  DeeignatloDs,  daariflomom, 
and  other  types  of  reserves  are  included  in  the  total  areas  without  distinction.] 


State. 


Reserved 

prior  to 

Jtfly  1,1922. 


Alabama 

Alaska 

Arizona 

Arkan^s 

California 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

Montana 

Nobraslca 

Ne\'ada 

New  Mexico.. 

Oregon 

South  Dakota. 

Utah 

Washin^on. . . 

Wisconsin 

Wyoming 


749 

151,765 

1,103.239 

28,469 

817,345 

323,752 

486 

399,603 

1,240 

12,841 

250,819 

761 

272,596 

215, 181 

506,846 

12 

588;  672 

176,090 

1,096 

316,923 


Eliminated 

prior  to 
Jifly  1, 1922. 


Reserves 
outstanding 

prior  to 
July  1, 1922 


520 
105, 194  ; 


18,252  I 
48,246  I 


165,351 

532* 

78,126 


I 


280 

6, 537 

65,283 


117,312 

35,841 

226 

67,546 


749 
151,245 
998,045 
28,469 
799,093 
275,506 

486 

234,252 

1,240 

12,309 

172,693 

761 
272,316 
208,644 
441,563 
12 
471,860 
140,249 

870 
149,377 


Reserved 
during  fis- 
cal year. 


16,476 
58,471 


135,727 
18,654 


Eliminated 
during  fis- 
cal year. 


8 


41,333  7,116 


6,066,485  !       709^246      ^S50,«a0 


32,762  I 
'27,'826 
"6,'449 


2,351 


838^300 


360 


13,519 
'452* 


!:' 


80,119 


ontstamdiBf 

Jimatf^ 

1921. 


i87,n 

1,066,511 

m 

268,«l 

n,m 

30S,W 

M 

300.  Ml 

467.W 
W7,fll 

Si 
140,011 


4.««^ 
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Summary  of  ouiatanditiff  icater-resources  uHthdrawala  and  cias8ificatlon4 

June  SO,  1923,  in  acres. 


Power  reserves. 

Reservoir 

with- 
drawals. 

Public 
water 
with- 
drawals. 

Ground- 
water 

Stote. 

With- 
drawals. 

Classifl- 
cations. 

Designa- 
tions .o 

Miscel- 
laneous. 

Total. 

reclama- 
tion 
designa- 
tions. 

AH^Ml^A    .  X...XX.  , 

120 

08,415 

302,208 

22,354 

20^105 

252,502 

100 

3,478 

37,182 

l.SOO 

00,060 

18,368 

430 

70,828 

188,881 

4,525 

667,746 

23,282 

486 

5,441 

740 

167,721 

1,056,516 

28,460 

034,820 

204,152 

486 

268,460 

1,240 

12,300 

205,005 

761 

300,142 

208,644 

A1f«Vii  

528,245 

ArlsonAi .......... 

23,040 

14,521 

ArksnflfUi , 

CaMfornia 

1,160 
1,728 

68,188 
1,820 

OoionMlo 

Florida 

TdabA  .. 

224,430 

1,240 

12,300 

147,837 

761 

27,543 

65,483 

38,580 

i2,666 

Miim^ota 

35,423 

21,835 

0,080 

7,263 

Nebraaka 

Nevada 

27,786 

**i43,*i6i* 

244,813 

10,126 
8,366 

1,300,040 

NawMexloo 

North  Dakota 

1,560 
10,610 

OragoD 

401,661 

1,863 

15,801 

14,078 
12 
18,708 
21,728 
870 
40,405 

433,403 
12 
467,860 
137,436 
870 
140,085 

14,311 
240 

33,376 
020 

SooUi  Df^ota 

Utah. 447.270 

1,702 
6,r02 

80 
35,043 

Washington 

Wlacfloffln.  T  r . » ^ . . . 

100,006 

Wvominx.j 88.2M 

20,351 

1,714 

81,005 

' 

2,403,402 

268,288 

687,207 

1,224,257 

4,666^320 

84,033 

258,086 

1,300,040 

•  Designated  and  not  otherwise  withdrawn. 

ZBBIOATIOV  UOTZOV. 

The  primary  work  of  the  irrigation  section  is  classification  of 
lands  with  respect  to  irrigability  under  the  enlarged  and  ^ck- 
raisin^  homestead  acts  and  the  ifevada  groimd-water  reclamation 
act.  The  greater  portion  of  the  thousands  of  applications  for  lands 
under  these  acts  received  are  disposed  of  on  tne  basis  of  data  ob- 
tained through  field  examinations  by  the  technical  force  of  the 
branch  and  office  information  gathered  from  various  sources  bear- 
ing upon  the  matter  of  water  supplies  and  irrigation.  Broad  areal 
classifications  are  made  as  far  as  practicable,  and  in  consequence 
a  number  of  applications  are  disposed  of  at  the  time  of  filing,  thus 
decreasing  the  number  of  incommg  cases.  Cases  that  can  not  be 
handled  otherwise  are  listed  for  field  examination,  and  reports  are 
made  which  not  only  serve  as  a  basis  for  action  upon  the  particular^ 
cases  but  often  prove  helpful  in  the  consideration  of  applications' 
embracing  land  m  the  immediate  vicinity.  Additional  broad  field 
studies  in  critical  areas  are  planned  for  execution  by  the  field 
branches  when  required  and  financed  by  allotments  from  the  funds 
of  the  branch.  During  the  year  such  studies  were  in  progress  in 
the  Snake  River  Plains  of  southern  Idaho,  in  four  or  five  counties 
of  eastern  Montana,  and  in  the  Missouri  Eiver  drainage  area  in 
Montana. 

The  section  initiates  designations  of  land  appropriate  for  entry 
under  the  Nevada  ground-water  reclamation  act,  and  during  the 
year  the  area  so  designated  was  increased  from  1,109,000  to  1,300,940 
acres. 

The  section  also  makes  reports  on  the  sufficiency  of  water  supply 
and  general  feasibility  of  irrigation  projects  that  require  some  form 
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of  Fedeial  approval  in  connection  with  the  administration  of  the 
public-land  lavrs,  and  it  initiates  the  withdrawal  of  lands  for  reser- 
voir sites. 

The  tables  relating  to  enlarged  and  stock-raising  homestead  desig- 
nations and  the  general  summaiy  of  cases  show  briefly  the  results 
of  many  features  of  the  work  of  the  section. 

Summary  of  enUirged-homegtead  OetifftiaUotu,  In  aoret. 

[Area?  cla^fled  u  add  and  nonlcrigBlils,  resldBiice  b*  enlrTmea  required  (id  of  Feb.  1 
639),  applicable  to  ArlionL  Colondo,  itonttuia,  Nevada,  Nev  Mexico,  Oram,  Dta_.  . 

WTomTag;  act  of  June  17,  I«10  (3t  Stat.  5J1),  applicable  to  Idobo:  act  of  June  13,  1812  (37  Bt>L 
applicable  to  CaUtornlo,  North  Dakota:  act  ol^u.  3, 101&  (3«Stat.  WU),  sppllcabls  to  Kanna;  act  of  Mk.  I, 
l»5  (33  Stat.  11031,  applicable  to  Eoutli  Dakota).  Aieta  claraified  as  aiid^onlrrigable,  and  lMitUi{ 
domesllc  water  supply,  residence  by  entrymen  not  required  (act  of  Feb.  19, 1809  (3S  Stat,  fat),  applkabk 
lo  Utah;  act  of  June  17, 19JD  (36  B&t.  531),  applicable  to  Idaho].! 


■  1,880  tava  pr«Tlo<ulr  dolniBted  under  MC9. 1-5  now  dotonated  DDder  sac  (L 
*  t!t,I(D  acrei  pravlousl;  dKdgaated  under  sea.  l-S  now  dadgoated  under  lae.  I. 

DIVISION    OF    HOMESTEAD    CLASSIFICATION. 

The  stock-raising  homestead  law  requires  that  prior  to  entry  under 
its  terms  the  land  shall  be  classified  as  nontimoered,  nonlrrigable, 
valuable  chiefly  for  grazing  and  raising  forage  crops,  and  of  such 
character  that  640  acres  is  reasonably  required  for  the  support  of  a 
family.  The  division  of  homestead  classification  determines  what 
lands  shall  be  so  classified,  except  as  to  irrigability,  which  is  deter- 
mined by  the  irrigation  section  of  the  division  of  hydrographic 
classification.  The  nature  of  the  classification  is  so  complex  that  is 
many  extensive  areas  detailed  information  concerning  the  particu- 
lar tract  applied  for  is  essential.  Field  examination  of  individual 
tracts  by  the  water-resources  branch  is  therefore  planned  by  this 
division  and  financed  by  allotments  from  the  funds  appropriated 
for  classification  of  lands.  Broad  areal  classification,  after  general 
reconnaissance,  is  applied  wherever  practicable,  thus  reducing  the 
number  of  detailed  field  investigations  to  a  minimum. 

Under  instructions  of  the  Secretary  of  the  Interior  the  division 
is  cooperating  with  the  Department  of  Agriculture  in  preparing  a 
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report  on  the  agriculture  and  the  utilization  of  land  in  the  northern 
Great  Plains  region. 

Reservation  and  restoration  of  tracts  valuable  for  watering  stock 
is  also  a  duty  of  this  division.  During  the  year  additions  to  public 
water  reserves  embraced  570  acres  in  Arizona,  480  acres  in  Califor- 
nia, 40  acres  in  Colorado,  40  acres  in  Idaho,  80  acres  in  Montana, 
120  acres  in  Nevada,  2,085  acres  in  New  Mexico,  1,320  acres  in  Ore- 
gon, and  40  acres  in  Wyoming,  and  the  cancellations  of  such  reserves 
mcluded  80  acres  in  California,  40  acres  in  Colorado,  160  acres  in 
Idaho,  16  acres  in  Montana,  425  acres  in  Nevada,  210  acres  in  Ore- 
gon, 1,150  acres  in  Utah,  and  320  acres  in  Wyoming.  The  areas 
remaining  reserved  as  public  watering  places  in  the  several  States 
at  the  end  of  the  year  are  shown  in  the  table  of  outstanding  water- 
resources  withdrawals  and  classifications. 

The  general  summary  of  cases  and  the  summary  of  stock-raising 
homestead  designations  show  in  detail  other  features  of  the  progress 
of  the  work  of  this  division,  which  has  been  kept  substantially  cur- 
rent throughout  the  year. 


Summary  of  atock^nUHng  Jiomeatead  designationst  in  acres, 

lAreai  dasslfled  as  nonirrlgable,  nontlmbered,  chiefly  valuable  for  grazlne  and  raising  forage  crops,  and  of 
inch  dianster  tbat  MO  aeros  is  reasonably  required  for  the  support  of  a  family  (act  of  I>ec.i;29, 1916, 30 
Stat.  862).] 


Statai 


Arisona 

Arkansas 

California..... 

Colorado 

Idaho 

ITjiTuqiiy 

Michigan 

Montana 

Nebraska 

Nevada 

New  Mexioo... 
North  Dakota. 

OUahoma. 

Oreeon 

South  Dakota. 

Utah 

Washinstan.. . 
Wyoming 


Designations 

prior  to  July 

1,1922. 


13,099,316 

1,120 

7,381,667 

7,089,107 

4,874,M9 

101,434 

2,831 

14,2S5,562 

136,135 

418,309 

30,507,100 

329,832 

61,151 

5,900,159 

6,393,647 

990,768 

502,423 

18,870,983 


111,606,083 


Cancella- 
tionsprior 


882,040 


8,880 
974 


16,000 


2,800 
600 


1,048 

390 

240 

1,134 

3,080 


867,186 


Designations 

outstanding 

prior  to  July 

1,1922. 


12,867,276 

1,120 

7,381,667 

7,080,227 

4,873,575 

101,434 

2,831 

14,239,552 

136,135 

415,509 

80,506,500 

329,832 

61,151 

5,899,111 

6,393,257 

990,528 

591,289 

18,867,903 


110,738,897 


Designa- 
tions dur- 
ing fiscal 
year. 


79,794 


148,263 

389,845 

166,486 

6,425 

120 

288,426 
24,120 
15,816 

332,255 

24,598 

5,960 

136,830 
43,600 
89,714 
46, 110 

454,107 


Cancella- 1  Designatiaofl 
tionsdur-!  outantandlng^ 
ing  fiscal  I     June  30, 
year.  1923. 


2,252,460 


160 


360 
160 


1,041 


1,360 
160 
640 


1,854 


12,946,910 

1,120 

7,529,900 

7,460,712 

107,880 

2,961 

14,526,987 

160,250 

431,820 

30,888,756 

354,430 

67;  in 

6,034,581 

6,436,697 

1,079,602 

637,390 

19,320,156 


5,735       112,985,631 


PTTBLICATION  BBANCH. 


DmSION    OF   BOOK    PI7BIJCATION. 


BEOTZOK  OF  TEXTS. 


During  the  year  24,473  pages  of  manuscript  were  edited  and  pre^ 
pared  for  printing,  and  proof  sheets  comprising  2,748  galley  proofs 
and  20,628  page  proofs  were  read  and  corrected.  Indexes  were  pre- 
pared for  55  publications,  covering  12,985  pages.  Copy  and  proof 
or  stencils  for  1,010  pages  of  multigraph  and  mimeograph  matter 
were  read.  The  publications  of  the  year  are  listed  and  abstracted 
on  pages  5-14. 
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.  At  the  end  of  the  fiscal  year  five  persons  were  employed  in  this 
section.  The  water-resources  branch  nas  continued  to  render  special 
assistance  in  preparing  copy  and  reading  proof. 

SECTION  OF  ZLLVSTRATIOVS. 

The  number  of  drawings  prepared  was  4,052,  including  186  maps, 
1,543  sections  and  diagrams,  428  photographs,  and  1,895  paleontologic 
'  drawings;  186  miscellaneous  jobs  were  also  done  bj  the  sectioiL 
The  illustrations  transmitted  to  accompany  manuscripts  numbenNl 
956,  to  be  reproduced  by  chromolithography,  photolithoffra4)hy,  half- 
tone, zinc  etching,  and  cuts  already  engraved.  The  number  oi  proofs 
received  and  examined  was  1,630.  At  the  end  of  the  year  material 
for  illustrating  31  reports  was  on  hand.  There  are  now,  as  last 
year,  11  employees  in  the  section. 

DFVISIOK   OF  MAP  EDITING. 
SECTION  OF  OEOLOOIO  MAPS. 

Geologic  maps,  structure  sections,  and  other  illustrations  for  6 
folios  were  drawn,  edited,  and  prepared  for  pubUcation  and  proofe 
of  them  were  read  during  the  year.  Illustrations  for  25  other  re- 
ports in  coui-se  of  publication  were  examined  and  edited.  Gteologic 
maps  and  sections  for  several  reports  not  yet  submitted  for  publica- 
Ition  were  compiled  for  the  authors  and  drawn. 

One  geologic  folio  (No.  214,  Raton-Brilliant-Koehler,  N.  Mex.- 
Colo.)  was  completed  and  published.  The  5  other  folios  in  hand 
were  well  advanced  toward  completion.  No  new  folios  were  re- 
ceived for  publication  during  the  year.  The  geologic  map  of 
Wyoming  on  the  scale  of  1  to  500,000  was  received  for  preparation 
for  publication,  and  editing  was  begun.  The  geologic  map  of  Ari- 
zona on  the  same  scale,  prepared  by  the  Arizona  Bureau  of  Mines  in 
cooperation  with  the  United  States  Geological  Sui*vey,  was  also 
received  for  editing  and  preparation.  The  section  was  authorized 
to  compile  a  geologic  map  of  the  United  States  on  a  scale  of  1  to 
2.500,000  for  publication  by  the  Geological  Survey. 

SECTION  OF  INSPECTION  AND  EDITING  OF  TOPOORAFHIO  MAPS. 

During  the  year  70  topographic  maps  were  edited  and  transmitted 
for  engraving,  143  publiSied  topographic  maps  were  edited  for 
reprint,  41  plan  and  profile  river-survey  sheets  were  edited  for  photo- 
lithography, 16  miscellaneous  maps  were  edited  for  engraving  or 
photolithography,  and  195  maps  were  edited  as  illustrations  for  Sur- 
vey rej^orts,  a  total  of  465  maps  edited.  First,  second,  combined,  and 
woodland  proofs  of  engravings  for  new  topographic  maps  and  re- 

Erints  numbering  424  were  reSi  and  185  proofs  of  maps  reproduced 
y  photolithography.  At  the  end  of  the  year  68  new  topographic 
maps  were  in  process  of  engraving  and  printing.  Index  maps  for  12 
State  circulars  were  revised  and  proofs  corrected.  (See  also  "  Topo- 
graphic branch,"  p.  55.) 


PI7BZJGATI0K  BRANCH.  88 

DlVISIOlf  OF  DISTRIBUTION. 

A  total  of  516  publications,  comprising  152  new  books  and  pam- 
phlets, 15  reprinted  books  and  pamphlets,  1  new  geologic  folio,  7 
new  geologic  maps,  Part  I  of  the  World  Atlas  of  Conmiercial  Geol- 
ogy  reprinted,  133  new  or  revised  topographic  and  other  maps,  and 
207  reprinted  topographic  and  other  maps  were  received  by  the  divi- 
sion of  distribution  during  the  year.  A  number  of  special  pam- 
phlets and  forms  prepared  for  administrative  use  were  also  delivered 
and  distributed.  The  total  units  of  all  publications  received  num- 
bered 482,951  books  and  pamphlets,  3,551  geologic  folios,  3,000  copies 
of  Part  I  of  the  World  Atlas,  700  geologic  maps,  and  1,027^585 
topographic  and  other  maps,  a  grand  total  of  1,519,  <  87. 

The  division  distributed  470,491  books,  8,262  folios,  1,058  copies  of 
the  World  Atlas  (544  of  Part  I  and  509  of  Part  II),  and  741,116 
maps,  a  total  of  1,220,922,  of  which  7,237  folios,  848  copies  of  the 
World  Atlas  (460  of  Part  I  and  388  of  Part  II),  and  596,513  maps 
were  sold.  The  sum  received  and  deposited  in  the  Treasury  as  the 
result  of  sales  of  publications  was  $42,928.77,  including  $40,782.57  for 
topographic  and  geologic  maps,  $1,053.80  for  geologic  folios,  and 
$1,092.40  for  copies  of  the  World  Atlas.  In  addition  to  this,  $1,841.54 
vas  repaid  by  other  establishments  of  the  Federal  Crovemment  at 
^hose  request  maps  or  folios  were  furnished.  The  total  receipts. 
therefore,  were  $44,270.31.  The  division  received  and  answered 
r  96,688  letters, 
t 

I  DIVISION   OF  ENGRAVING  AND  PRINTING. 

TOPOOitAPHIO  XAPB  AVD  OEOLOOIO  FOLIOS. 

During  the  fiscal  year  71  new  topographic  maps  were  engraved 
and  printed,  and  1  map  previously  publislied  in  photolithographed 
form  was  also  engraved  and  printed.  A  revised  edition  of  1  topo- 
graphic map  and  a  photolithographic  edition  of  another  were  also 
printed  and  delivered,  making  a  total  of  73  new  topographic  maps 
published.  In  addition  to  these,  32  new  topographic  maps  were 
engraved,  but  the  printing  was  not  completed  by  June  30.  Engrav- 
ing on  15  more  new  topographic  maps  was  nearly  completed.  Sixty 
new  maps  were  photolithographed  and  printed,  making  a  total  of 
133  new  maps  printed  and  delivered. 

Corrections  were  engraved  on  the  plates  of  143  maps.  Reprint 
editions  of  196  topographic  maps  and  of  11  corrected  State  and  other 
photolithographed  maps  were  printed  and  delivered. 

Of  new  and  reprinted  maps  340  different  editions,  amounting  to 
1,027,585  copies,  were  delivered  to  the  map  room. 

One  new  geologic  folio  was  published,  the  edition  amounting  to 
8,551  copies.  Extra  geologic  maps  of  this  folio  to  the  number  of  700 
copies  were  also  delivered. 

OTHER  OOVERNKENT  MAP  PRINTING. 

A  large  amoimt  of  work  was  also  done  for  the  Government  Print- 
ing Omce.  various  branches  of  the  War  Department,  Veterans' 
Bureau,  Federal  Board  for  Vocational  Education,  Forest  Seridce, 
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Department  of  Labor,  Interstate  Commerce  Commission,  Bureau  of 
Agricultural  Economics,  Bureau  of  Public  Roads,  Bureau  of  Stand- 
ards, Department  of  Conmierce,  Office  of  Public  Buildings  and 
Grounds,  Bureau  of  Animal  Industry,  Post  Office  Department, 
Bureau  of  the  Census,  Department  of  State,  Coal  Conmiission, 
Bureau  of  Lighthouses,  Bureau  of  Plant  Industry,  Shipping  Board, 
States  Relations  Service,  Weather  Bureau,  Federal  Fuel  Distributor, 
Department  of  the  Interior,  Alaskan  Engineering  Commission, 
Arlington  Memorial  Bridge  Commission,  International  Boundary 
Conmiission,  Federal  Power  Commission,  Brazilian  Centennial  Ex- 

gosition.  Reclamation  Service,  Bureau  of  Mines,  National  Park 
ervice.  General  Land  Office,  Office  of  Indian  AflFairs,  and  Bureau 
of  Foreign  and  Domestic  Commerce.  This  work  for  other  branches 
of  the  Government  included  many  reprint  editions  and  amounted  to 
about  $100jOOO,  for  which  the  appropriation  for  engraving  and  print- 
ing geologic  maps  was  reimbursed  by  transfer  of  credit  on  the  Doote 
of  the  Treasury  Department. 

Transfer  impressions  to  the  number  of  538  were  made  during  the 
year,  including  194  furnished  to  contracting  printers  on  requisition 
of  the  Government  Printing  Office,  117  furnished  to  private  firms, 
152  furnished  imder  cooperative  agreements  without  charge  to 
various  State  geological  surveys,  and  75  furnished  to  the  War  De- 
partment. The  amount  turned  over  to  miscellaneous  receipts  firom 
this  work  was  $64.50. 

During  the  year  a  reprint  edition  of  the  World  Atlas  of  Com- 
mercial Geology  (Part  1)  was  completed,  as  well  as  a  large  amount 
of  miscellaneous  work  relating  to  the  map  publications  of  the 
Geological  Survey. 

Of  contract  and  miscellaneous  printing  of  all  kinds,  2,944,974 
copies  were  printed.  Including  topographic  maps  and  geologic 
folios,  a  grand  total  of  3,976,110  copies  were  printed  and  deliveiSi 
As  most  of  this  work  was  in  colors  involving  many  separate  print- 
ings, it  is  estimated  that  the  total  number  of  impressions  was 
20,000,000  or  more. 

FHOTOGRAPHIO  LABORATORT. 

The  output  of  the  photographic  laboratory  consisted  of  13,890 
negatives  (1,597  wet,  491  paper,  2,466  dry,  5,234  field  negatives 
developed,  and  4,102  photolithographic),  671  lantern  slides,  120,497 
prints  (91,846  maps  and  diagrams,  22,775  photographs  for  illustra- 
tions, and  5,876  rectiffraphs),  3,652  zinc  plates,  204  zinc  etchings,  49 
celluloid  prints,  176  lantern  slides  colored,  and  748  prints  mounted* 

ADMINISTRATIVE  BBANCH. 

EXECUTIVE   DIVISION.  » 

The  work  of  the  executive  division  was  of  the  same  general  char- 
acter as  during  the  fiscal  year  1922. 

Mails,  fiks,  and  records, — During  the  year  144,467  pieces  of  mail, 
of  which  2,166  were  registered,  were  opened  and  reierred;  besides 
5,000  letters  and  cards  were  received  in  connection  with  revisions  of 
mailing  lists.    In  addition  194,398  letters  were  received  direct  by  the 
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ler  divisions,  making  a  total  of  338,865,  an  increase  of  3  per  cent 
npared  with  1922.  Of  the  letters  opened  in  this  division,  20,047 
itained  monev  remitted  in  payment  for  publications  of  the  Survey, 
e  number  of  ordinary  letters  mailed  tlux)ugh  the  division  was 
J,380 ;  of  registered  letters  and  packages,  19,3t4  ;  and  of  form  let- 
s  and  cards,  etc.  (addressograph  section),  500,000.  In  addition 
),019  pieces  of  mail  were  sent  out  direct  from  other  divisions. 
e  total  number  of  outgoing  pieces  of  mail  for  the  Geological 
rvey  was  1,412,773. 

freight  amd  express, — ^During  the  year  1,667  pieces  of  freight  and 
)ress  were  handled,  896  outgoing  and  771  incoming. 
"Personnel. — ^At  the  end  of  aie  fiscal  year  the  roll  of  Secretary's 
pointees  numbered  915,  38  more  than  at  the  end  of  1922.  The  total 
[nber  of  changes  in  the  personnel  was  481,  which  included  147 
[>ointments,  109  separations,  and  225  miscellaneous  changes. 
!)uring  the  calendar  year  16,597  days  of  annual  leave  and  4,020 
jrs  of  sick  leave  were  granted,  being  77i  per  cent  of  the  amount 
the  annual  leave  which  could  have  been  taken  and  18J  per  cent 
the  amount  of  sick  leave  which  it  would  have  been  possible  to 
int  to  an  average  of  716  employees;  10,155  days'of  leave  without 
^  and  furlough  were  also  granted. 

rhe  clerical  personnel  consisted  of  27  employees,  including  the 
lef ;  12  of  these  were  emploved  in  the  addressograph  section.  In 
ditioQ  there  were  2  general  laborers,  a  chief  messenger,  and  10 
esengers. 

DIVISION  OP  SCTENTIPIC  AND  TECHNICAL  EQUIPMENT. 

rhe  requisitions  on  the  division  of  scientific  and  technical  equip- 
mt  numbered  1,186,  of  which  1,164  were  completed.  Rtegistration 
instruments  was  checked  and  errors  corrected.  The  instrument 
)p  has  built  several  pieces  of  experimental  apparatus  at  a  cost  40 
60  per  cent  below  outside  estimates.  It  has  also  been  successful 
working  nonmagnetic  and  noncorrosive  steel,  having  drilled  a 
)e  about  260  indies  with  a  }-inch  bore,  a  feat  that  has  been 
md  difficult  by  outside  concerns.  This  tube  has  been  used  to 
Ty  a  thermometer  in  measuring  deep- well  temperatures  and  shows 
signs  of  corrosion,  whereas  times  made  of  brass  and  other  metals 
ve  had  to  be  replaced  annually.  The  instrument  shop  has  done 
rk  during  the  year  for  the  Bureau  of  Mines  and  the  Reclamation 
rvice.  The  electrical  section  inspected  all  Survey  electrical  equip- 
nt  monthly  and  made  general  repairs.  The  carpenter  and  cabinet 
tion  made  and  repaired  cases  for  various  purposes,  special  stadia 
Is,  and  other  appliances. 

Section  of  field  property. — The  section  of  field  property  serves  the 
rire  field  force  of  the  Geological  Survey.  The  types  of  instruments 
i  supplies  that  have  been  found  by  years  of  successful  use  to  meet 

needs  of  the  service  are  replaced  when  worn  out,  and  other  desir- 
e  instruments  are  added  to  the  general  stock.    A  certain  standard 

the  diflFerent  supplies  is  adhered  to  as  far  as  possible,  and  a 
>ply  of  repair  parts  is  kept  on  hand.  Records  of  camp  equip- 
Qt,  livestock,  and  automobiles  are  kept.  The  services  of  one 
lied  laborer  and  one  messenger  are  used  for  work  in  preparing 
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shipments  and  unpacking  instruments  sent  to  Washington.  These 
assistants  also  make  minor  repairs.  On  the  return  oi  equipment 
from  the  field  it  is  placed  in  condition  for  reissue  or  turned  over  to 
the  instrument-repair  man  for  attention. 

LIBRART. 

The  accessions  to  the  library  numbered  13,606  books,  pamphlets, 
and  periodicals,  and  437  maps.  Among  the  purchases  were  the  issues 
of  the  Zoological  Becord  for  1906  to  1920,  which  brought  up  to  date 
the  file  of  this  valuable  and  expensive  work,  which  is  essential  for 
use  in  paleontology.  Cooperation  among  the  Government  libraries 
in  Wasnington  continues  to  lessen  duplication.  The  insertion  in  the 
Survey  catalog  of  titles  of  periodicals,  and  serials  available  in 
other  libraries  is  making  unnecessary  the  purchase  of  many  of  these 
for  this  library.  The  number  of  readers  and  visitors  was  13,659, 
and  the  loans  made  for  outside  use  comprised  7,496  books  and  356 
maps.  The  library  has  continued  to  an  increased  extent  to  loan 
booKS  and  to  give  bibliographic  information  to  specialists  in  other 
cities  through  the  system  oi  interlibrary  loans  and  reference.  Ne-p? 
cards  numbering  6,782  were  added  to  the  catalog,  and  677  cata- 
log entries  were  sent  to  the  Library  of  Congress  for  printing.  The 
correspondence  consisted  of  2,632  letters  received  and  2,556  letters 
sent.  Foreign  articles  and  letters  to  the  number  of  302  were  trans- 
lated for  other  divisions  of  the  Survey.  The  bibliography  of  North 
American  geology  for  1919-20  was  published  as  Bulletin  731.  Of 
Part  I  of  ttie  cumulated  bibliography  for  1785-1918  (Bulletin  746) 
256  galley  proofs  were  read. 

I 

DIVISIOK  OF  ACOOUMTS.  < 

I 

Condensed  statements  covering  the  expenditures  from  Federal    i 
funds  during  the  year  are  given  on  pages  87-88.    The  amounts    ; 
contributed  by  States  for  cooperative  work  are  set  forth  on  pages 
29,  52,  and  60-61. 
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WeRt    Virginia,    work    and    publica- 
tions  42,  66 

Wisconsin,  work 42,  67 

Wyoming,  work  and  publications.  32,  42-43 
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FOHTY-FIFTH  A^iMAL  REPORT  OF  THE  DIRECTOR 
OF  THE  UNITED  STATES  GEOLOGICAL  SURVEY 


Gkc)R(;k  Otis  Smith.  Dn'fctov 


APPROPRIATIONS 

The  appropriatiuiis  made  diix^ctly  for  the  worfc  of  the  Geological 
Survey  for  the  fiscal  rear  19:i4  included  11  it^ms.  amounting  to 
81,070,190.  In  addition  5f;i  10,000.  to  be  (lisburseil  unclei;  the  direc- 
tion of  the  Public  Printer,  was  appropriated  for  printing  the  re- 
lK>rts  of  the  Suj-vey  and  allotments  of  $10,000  for  miscellaneous 
printing  and  binding  and  of  $4,280  fov  miscellaneous  supplies  were 
made  to  the  Survey  from  appropriations  for  the  Interior  De- 
partment. 

A  detailed  statement  of  the  amounts  appropriated  ami  expended 
is  given  at  the  end  of  this  report. 

COOPERATIOlf 

Ccjoperation  with  States  was  continued  in  general  accordance  with 
the  plans  followed  for  many  yeai*s.  Thirty'six  States  thus  shared 
in  the  cost  of  the  geologic,  topographic,  and  hydrologic  work  of 
the  Siirvev.  This  form  of  cooperation  is  not  only  of  mutual  pe- 
cuniary advantage  to  State  and  Nation  but  serves  to  maintain  that 
Illation  IxjtNveen  the  two  which  is  the  ideal  of  American  govern- 
ment.  Counties  and  municipalties  also  participated  in  this  cooperat- 
tive  work.  Tlie  total  amount  exjjended  in  such  cooperative  work 
during  thie  year  was  $600,000.  Coopei-ation  was  also  continued' 
with  other  bureaus  of  the  (.Tovernment  service.  Funds  aggi*egating: 
$184,720  were  placed  to  the  credit  of  the  Geological  Survey  for 
work  done  bv  it  for  other  Government  bnif  aus  and  biRces. 

GENERAL  SUMMARY  OF  THE  WORK  OF  THE  YEAR. 

The  work  of  the  Geological  Survey  during  the  fiscal'  year*  1924^ 
is  set  forth  in  detail  in  this  report  in  the  statements  of  work  done 
by  its  several  branches.  A  brief  itemized  summary  f)f  thfr  principali 
features  of  the  work  is  given  below. 

WOBK  VS  GEOLMT 

i 

Made  geologic  surveys  In  44  States  and  in  Alaska,  the  work  done  inclu^[iig 
j^fKfloglc  mapping,  determinations  of  stratfgi'aphy.  smictnre;  and  geologic  his- 
tory, and  examinations  of  mineral  resources. 

Made  ntudies  in  8  States  to  determine  tlie  prospects  of  obtaining  oil  or  gas,, 
and  prepared  reports  showing  the  results  of  the  studies.. 

1' 
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Continued  hilMiratory  work  to  disrovfr  tin*  .<ourc.*e.s  of  ii*»troIeum  and  ilie  mode 
of  Its  formation  mn\  tije  features  (»f  oil  sands — sueli  a*<  texture  and  pf»rosity — 
that  are  favoralde  Ut  tlie  accumulation  of  iK?troleum. 

Madt>  researches  in  tlie  field  and  the  laboratory  to  determine  tlie  mode  of 
formatiuu  of  oil  shale. 

Continued  to  assist  the  Unite*!  States  Oal  <.'umuiission  by  funiisliin?  fact-* 
concerning  tlie  coal  regions. 

(%mtinuecl  cooperation  with  the  General  Land  Office,  the  Indian  Office,  and 
the  Forest  Service  in  tlie  examination  and  classificatinn  of  puhlic  lands,  the 
work  bring  done  especially  to  determine  whether  they  contain  oil,  gas.  or  other 
mineral  deiiosits. 

Examined  coal  fields  in  ii  States,  prepared  S  reports  (4  f(>r  laiblication  else- 
'Where),  and  i)ublished  l\  reports  and  4  press  notices  on  fiehls  examined. 

Made  <roop«»rative  lield  studies  (»f  (»re  deposits,  coal  beds,  and  geologic  forinji- 
th)ns  with  12  Slates. 

Made  special  studies  t>f  metalliferous  deposits  in  Michigan  and  Califorula 
with  a  X  it»w  to  the  broader  applI<*ation  of  the  results. 

Continued  the  search  for  deposits  of  iN>(ash  and  found  dei>ixsits  in  soittli- 
■western  1'exas  that  promise  to  be  of  commercial  valup. 

Made  field  investigations  to  determine  resources  of  arsenic  in  Western 
States. 

Maile  geologic  examinations  of  sites  for  dams  and  reservoirs  in  Western 
f^tiites  in  cooperation  with  the  Bureau  of  liedaniatiou,  to  determine  the 
strength,  imperviousness,  and  other  features  of  the  rock.^. 

(Completed  cooperative  field  work  on  a  get)logic  map  of  Arizona,  to  l>c  pub- 
lished by  the  State,  and  completed  office  work  on  a  geologic  map  of  Wyomlnp. 
now  in  preparation  for  publication. 

Aided  in  C(»mpleting  and  publisliing  a  repoi't  on  the  geology  of  Haiti,  the  «tst 
of  which  was  borne  by  the  Haitian  Government. 

Identified  thousands  of  fossils  sent  in  from  different  parts  of  the  United 
States  an»l  from  the  West  Indies  and  Central  tind  South  America,  for  strati- 
graphic  <letermination  and  correlation,  principally  as  a  means  of  discovering 
tlie  geologic  horizons  at  which  oil  may  l>e  found. 

Continued  to  .study  the  San  Andreas  earthquake  rift  In  <_'alifornia  in  tv 
operation  with  the  Seismoiogical  Society  of  America,  the  Carnegie  Institution. 
and  the  Coast  and  Geodetic  Survey. 

Publlshefl  30  reports  on  the  geologic  features  and  mineral  resources  of 
areas  In  diflterent  piirt^  of  the  United  States. 

WORK  ON    MINEB.VL  BES0URCE6 

Collected  and  published  statistics  of  mineral  production  and  cooi>erated  in 
this  work  with  16  States  and  the  Burejiu  of  tlie  Census. 

Assisted  the  Unite<l  States  Coal  Commission  to  the  date  of  its  termiaatioOi 
maintained  contact  with  the  Department  <»f  Commerce  in  its  studies  of  special 
features  of  the  coal  industry,  and  made  and  i-ejiorted  on  four  canvasses  of 
t?onftnniers'  stcK'ks  of  coal  in  c«)oi>eration  with  the  Bureau  of  the  Census. 

Issued  weekly  reports  showing  the  production  of  coal,  prepared  and  pub- 
lished monthly  statements  on  the  production  of  ix^troleum.  and  compiled  for 
the  Federal  Trade  Commission  special  statistical  reports  on  i)etroleum. 

Prepare^  a  map  showing  petroleum  and  natural-gas  fields  and  petroleum 
pipe  lines  In  Texas. 

Continued  the  compilation  of  data  showing  mineral  production  in  foreign 
countries  and  the  world's  fuel  reserveej. 

WORK    IX    CHP'.MISTKV     AM)    PHYSICS 

Made  782  quantitative  analyses  of  i-ocks  and  minerals  and  identified  2,H08 
mineral  speirimens. 

Made  laboratory  studies  to  determine  the  mode  of  formation  of  metallk* 
copper  in  ore  deposits. 

Made  studies  of  the  chemical  nature  of  the  organic  matter  iu  oil  shale  in 
order  to  discover  the  mode  of  formation  uf  i>etroieum  and  other  natural  hydro- 
carlwns. 

Made  a  series  of  assays  for  determining  the  presence  of  small  quantities  of 
platinum  in  rocks. 

Made  B(I2  analyses  of  potash  salts  in  material  from  Texas,  disclosing  prom- 
ising potash-rich  T)eds. 
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Measured  deep  earth   temperatures  and  temperatures  of  hot  springs  in  a 
udy  of  the  temiK»ratures  at  depths  in  the  eurtli's  crust. 

Made  laboratory  studies  of  the  texture,  pore  space,  and  productivity  of  oil 
Auds. 

^V(lKK     ]\     ALASKV 

r'onriuued  tlie  survey  of  Naval  Petroleum  Ueserve  No.  4.  trnversinf?  areas 
ijjgrepiting  220  linear  miles  alonp  six  rivers  and  expli»rInK  the  lower  part  of 
^V}iin\vri;;ht  Inlet,  muppin.iu:  2,15<>  s<iuare  miles  in  n(»rthern  Alaska. 

Made  reconnaissance  geologic  surveys  elsewhere  in  Alaska  covering  8,570 
s'luare  njiles  and  reconnaissance  t<»iH)graplnc  surveys  covering  4,300  square 
wiles. 

Continued  the  study  (»f  the  c«>pi»er  deixjsits  of  Prince  William  Sound  and  of 
the  ;:fMdogy  and  mineral  resources  of  southeastern  Alaska,  especially  the 
Hyder  district,  and  of  the  nickel  deiK)sits  in  the  Sitka  district 

(.'ontinued  the  study  of  the  stratigraphy  of  Alaska  Peninsula,  especially  the 
rold  I>uy  petroleum  field  and  the  Chignik  district. 

r'onipleted  a  report  on  the  Mcsozoic  geology  of  Alaska. 

('(•iitinued  an  examination  of  the  ore  deposits  and  other  mineral  res«iun*es 
in  the  region  along  the  Alaska  Uailroad  and  prepared  and  ))UblisUed  a  xt'port 
« Bulletin  755-0)  giving  its  results. 

Completed  a  study  of  the  Tertiary  flora  of  Alaska  and  assembled  the  results 
iu  form  for  early  publication. 

Revised  for  republication  the  geographic  dicriionary  of  Alaska. 

Published  a  reix>rt  on  work  done  in  Alaska  in  1921.  three  chapters  of  a 
similar  report  on  work  done  in  1D22,  and  a  bidletiii  on  the  liuby-KuskokwJUn 
region. 

Published  a  large  relief  map  of  Alaska  iu  which  the  topographic  featur;9s 
are  brought  out  by  brown  shading  and  the  water  features  are  shown  in  bliie. 

lOj'tK.KAl'Hir    WoUK 

Surveyed  for  nmpping  l((.(r21  s<jnare  miles  in  the  United  States,  resurveyed 
*'M  scjuaire  miles,  and  made  river  i)rofile  surveys  covering  818  linear  mileSp 
nuaiing  in  ctmnection  with  these  surveys  7,7S1  linear  miles  of  primary  levels 
anO  Setting  2.0.''»9  j»ermanent  bench  marks. 

<k:(.'U[)i^d  177  triaugulation  stations,  of  which  122  were  permanently  marked. 

liuii  primary  traverse  lines  aggregating  r>.$32  miles  and  in  connection  there- 
*'irli  j*ft  1.4.'S0  jiermanent  marks. 

Complete<l  0JK5  s<iuare  miles  of  luixjgraphlc  surveys  in  Hawaii,  the  work 
including  the  running  of  \1'2^  mil«>s  of  primary  levels  and  the  establishment 
of  W;  jjench  nuirk.s. 

Cnnipiled  for  the  air  service  of  the  Tniled  States  Army  air-route  maps  of 
more  than  lOO.CMKi  sijuare  ndles  of  territory. 

Prepared  maps  (»f  jiroposed  dam  sites  on  Colorado  Itiver  and  a  map  of 
Irizona  showing  their  location. 

Assembled  and  redrafK'd  re<'onnaiss4ince  mai^s  of  streams  in  Colorado  and 
Wyoming  and  made  a  serii^s  of  maps  of  Missouri  lliver. 

rVintinue<l  <ooixM*ation  in  ropograpliic  surveys  with  10  States  and  with  Hawaii 
[id  performed  base-maj>  work  for  tlie  National  Park  Service,  the  United  States 
oal  ( .'ommlssion,  the  General  Land  Oiru-e,  and  the  Federal  Board  for  Voca- 
nual  Education. 

Published   editions  of  70  new   toimgraphic   matis   that   form   sheets  of  the 

>I>*'g*'«pI>b'  Atlas  of  the  United   States   (including  shadeil   relief  editions  of 

standard  nmps).  maps  of  Ahi1)an)a  and  Arizona,  a  shaded   relief  map  of 

Efiitucky.  and  photolithographic  editions  of  02  new  mai>s  (to  be  engraved  later), 

34  maps  not  yet  scheduled  fur  engraving,  and  of  17  river  plans  and  luroflles. 
Puhlished  a  bulletin  (N(».  700)  giving  in  one  volume  the  results  of  trlangu- 
tion  Jn  the  United  States  in  1016-1018. 

Published  a  bulletin  (No.  iV<)\  des<Tibiug  the  boundaries,  areas,  geographic 
liters,  and  altitudes  of  the  United  States  and  the  several  States. 

WoUK   n.\    AV.VTKK   l{KSOUllCES 

f.Viiitinued  strt^m  gaging  at  more  (ban  1,H(K)  stations  on  rivers  in  41  States 
.cj  in  Hawaii  to  determine  the  (quantities  of  water  available  for  irrigation, 
iver.  and  other  uses,  i)erforming  part   of  tlie  wr)rk  in   coijperatiou  with  29 
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States  and  Hawaii  and  with  the  Bureau  of  Reclamation,  Forest  Service,  Na- 
tional Park  Service,  Office  of  Indian  Affairs.  Federal  Power  Commission,  Offlw 
of  the  Chief  of  Kngfineers.  and  city  of  San  Francisco. 

Made  investigations  of  ji:round  water  in  16  States,  cooperating  in  this  work 
in  certain  areas  with  5  States,  the  Huivau  of  Reclamation,  and  the  Gt»nenil 
Land  Office. 

Analyzed  819  samples  of  water  and  made  studies  to  improve  methods  of 
water  analysis. 

Prepared  monthly  reports  on  the  production  of  electricity  and  the  consump- 
tion of  fuel  by  public-utility  power  plants  and  on  the  stocks  of  coal  on  hand 
at  such  plants  and  a  report  on  the  developed  water  power  of  the  United  States. 

Made  surveys  of  all  promising  dam  .sites  along  Colorado  River  from  Lees 
Ferry  to  the  lower  end  of  Black  Canyon  and  began  the  preparation  of  a  report 
«howing  the  results  of  the  work  done. 

Made  examinations  of  power  sites,  pro£)<>se<l  i)i)wer  developments,  the  lyo^t*- 
•value  of  streams  and  lands,  and  tin*  use  of  water  for  power  and  irrigation  in 

5  States,  these  examinations  inrhidiiiv:  several  Items  of  work  done  for  the  Fed- 
leral  Power  (.Commission. 

Contlnue<1  examinations  of  public  lands  for  classification  under  the  enlarged 
And  stoirk-ralslng  homestead  laws,  performing  such  work  in  18  States  and  cov- 
ering area«  enibra<»ed  in  about  *J.(M^>  applications. 

WOKK    IN    ri.ASSlKICATION    OK    HrBI.TC    LANDS 

Classified  1, 812.685  acres  of  public  land  as  coal  land  and  4.105  acres  as  oil 
land  and  made  other  classifications  Involving  a  net  decrease  of  2.908,210  acres 
in  areas  withdrawn  as  ])nHsihle  coal  land  and  of  421J23  acres  In  areas  tilth- 
drawn  as  possible  oil  land. 

Reported  on  14.782  cases  arising  un«ler  the  admtnl.stratlon  of  the  public-land 
laws. 

Reported  on  <J.28'J  applications  made  for  i>ormlts.  leases,  or  patents  under  the 
mineral-land  laws. 

R-ei-ommended  the  addition  of  l.VJ.OTrj  aiM-es  to  the  jxiwer-site  resenes  aiul 
the  elimination  of  .58,587  acres. 

Increased  the  area  withdrawn  under  the  Nevada  ground-water  reclamation 
act  from  l.:t<X),l)4<)  acres  to  1,42.^.00)  acres. 

Recommen<led  designations  involving  1,.37S».449  acres  of  land  available  for 
netf^ement  under  the  enlarged-homestead  acts  and  the  cancellation  of  designa- 
tions involving  1J.870  aiivs. 

T^c^commended  the  addition  f)f  107.M.S4  acres  to  the  public  water  reserves  and 
the  elimination  of  H.7K.S  acres. 

RecomnHMided  the  designation  of  1.8<>1.441  acivs  as  st04*k-ralshig  homestM 
land  andtlK  «:iiin'clljiti«»n  of  designations  covering  760  acres. 


WORK    IN    PKINTINCi    AND  PIBLICATIOX 


read     \ 
Indexes    1 


>:dite(l  and  otlierwise  pi^pain^d  fur  printing  27,081  pages  of  manuscript, 
und  corren-ied  2J^tM5  galley  proofs  and  ir».sr28  page  prt>ofs,  and  prepared  in 
for  25  Feports  f-overinj:  4.455  pages. 

•Prepared  for  reproduction  in  reports  4.442  Illustrations. 

Edited  lor  engraving  fX)  new  to|>ographlc  maps,  edited  for  reprint  222  topo- 
graphic maps,  edited  'A  plan  and  profile  river  survey  sheets  for  photolltli*»- 
graphic  reprodncfion,  eilrred  24?*  maps  for  lnr'oriK»ratlon  In  Survey  reports,  and 
read  pnM>fs  nV  tn;^  niai».s. 

PublLshed  114  reports  <-ontalniMg  14.54M  pages  in  editions  amounting  f" 
351,107  copies.  '4  ge<Uogic  folios  in  editions  amounting  to  15,485  copies,  and^ 
new  or  revised  topographic  maps  and  2o:<  reprint«'d  mai)s  in  editions  amonntln? 
to  l..SaiM78  copies. 

Distributed  521.r^4S  b<»okK  and  pamphlets.  16,081  geologh*  folios.  923  «>Pl«' ?I 
the  World  Atlas  t>f  rommen-lal  (Geology,  and  7:C»,573  ma])s.  a  total  of  1.274,T5» 
publlcathuis.  of  which  017::W1   were  sold. 

Engraved  and  printed  70  new  maps  and  complete<l  the  engraving  for  32  vf^ 
nmva,  photollthographfHl  and  iitlnted  1>2  new  mai>s.  made  corrections  on  thotfj- 
grave<l  plates  ff»r  214  maps,  ancl  I'eijrinted  editions  of  lfl3  maps  and  of  l" 
corrected  State  and  other  pi K»tollfht>gra plied  mai)s. 

Printed  for  other  branches  of  the  lff)vernment  or  for  incor|)oratlon  In  report* 
to  the  Geological  Survey  4.^55,982  i^nAen  of  maps.  ])lans.  sections,  etc..  the 
work  involving  more  than  28.00tl.o<^i  impressions. 


SPECIAL  FEAXITHES 


OTHKB    WOHK 


MaliitaintKl  a  photographic  laboratory,  making  an  output  of  11.270  negatives. 
l.BOO  lantern  slides.  111.087  prints,  and  other  material. 

Maintained  a  geologic  library,  receiving  14,655  books,  pamphlets,  periodicals, 
and  maps,  affording  facllitleH  for  12.1X)8  readers,  and  lending  for  use  outside 
uf  the  library  7,054  books  and  maps. 

Received  348,361  letters  and  other  pieces  of  mail,  sent  out  883,179  ple<*es, 
and  handled  3,505  pieces  of  freight  and  express  outgoing  and  incoming. 

SPECIAL  FSATinElES 

To  catalog  the  activities  or  even  the  accomplishments  of  the  year 
U  not  enough:  special  mention  needs  to  be  made  of  a  few  out- 
standing items  in  the  record.  To  stress  these  may  serve  both  to  set 
forth  the  nature  of  the  public  service  rendered  by  this  scientific 
bureau  and  to  link  up  its  present-day  activities  witli  what  had  been 
done  earlier. 

The  Colorado  Canyon  expedition,  which  attracted  some  public 
attention,  well  exemplifies  the  success  won  by  uniting  specially 
trained  topo^aphic,  hydraulic,  and  geologic  engineers  in  a  care- 
fully planned  and  skillfully  executed  effort.  This  traverse  of  the 
Grand  Canyon  completed  the  instrumental  surveys  of  Colorado 
Biver  that  had  been  began  12  years  before  at  Kremmling,  in  north- 
ern Colorado.  The  mapping  of  253  miles  of  canyons  and  the  ex- 
amination of  22  possible  dam  sites  during  the  year  was  a  task 
fraught  with  danger,  but  the  Government  engineers  regarded  the 
clanger  as  onlv  ^'  in  the  day's  work  ^  of  scientific  exploration.  Colonel 
Birdseye  ana  his  associates  carried  on  the  traditions  of  the  field 
service,  for  the  second  Director.  Major  Powell,  had  made  the  first 
boat  trip  through  the  Grand  Canyon  in  1869.  This  thorough  sur- 
vey of  the  Colorado  and  its  principal  tributaries  is  the  necessary 
preliminary  to  the  making  of  Federal  and  State  plans  for  the  full 
utihzation  of  the  natural  resources  in  a  region  where  water  gives 
value  to  land. 

Equally  noteworthy  and  equally  spectacular  are  the  explorator}' 
expeditions  into  Arctic  Alaska,  the  first  made  in  the  summer  of 
1923  and  the  second  started  in  the  following  winter.  This  geologic 
examination  of  the  naval  petroleimi  reserve  in  northern  Alaska 
lias  been  undertaken  at  the  request  of  the  Secretary  of  the  Xavy 
to  determine  the  possibility  oi  finding  oil  in  quantities  sufficient 
to  add  materially  to  the  reserves  for  the  future  use  of  the  Navy,  if 
not  indeed  large  enough  to  augment  the  Nation's  supply  for  other 
needs.  The  first  season's  examination  along  the  Arctic  coast  of 
Alaska  verified  the  reports  of  large  seepages  of  oil  and  of  geologic 
conditions  sufficiently  favorable  to  oil  accumulation  to  warrant  the 
second  expedition,  which  started  northward  with  dog  sledges  from 
the  Yukon  in  February  last  and  had  crossed  the  Endicott  Range  by 
March.  The  area  to  be  traversed  and  mapped  by  the  three  parties 
of  this  expedition  is  roughly  3,700  square  miles  and  includes  the 
lur^est  tract  of  unexplored  United  States  territory.  Dr.  Philip  S. 
Smith  is  the  geologist  in  charge  of  this  exploration,  and  his  plans 
for  it  were  made  13  years  before,  when  he  was  working  on  the 
^them  margin  of  the  area. 

This  search  for  an  oil  field  in  Arctic  Alaska  illustrates  the  emphasis 
Dow  put  on  geologic  work  in  the  exploitation  of  fuel  resources,  but 
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ilie  nature  of  the  exploration  and  the  experienced  personnel  available 
for  it  fittingly  mark  the  status  of  the  Geological  Sun'ey's  work  in 
Alaska  after  25  years  of  uninterrupted  effort.  In  the  quarter  of  a 
century  since  1898  slightly  more  than  $2,000,000  has  I>een  appropri- 
ated for  the  investigation  of  the  mineral  resources  of  Alaska,  and 
hv  this  moans  over  one-fifth  of  the  area  of  the  Territorv  has  been 
lovered  by  reconnaissance  geologic  surveys  and  more  than  one- 
quartor  oi  the  area  by  reconnaissance  topographic  surveys.  Explora- 
tory surveys  over  many  thousands  of  square  miles  and  visits  to 
hundreds  of  mining  camps,  large  and  small;  maintenance  of  scores 
of  stream-gaging  stations;  and  the  publication  of  420  maps  and  383 
reports  are  other  items  in  the  systematic  scientific  investigations 
carried  on  in  this  outlying  territory — the  whole  making  up  a  i^ecord 
of  consistent  ])romotion  of  Alaskan  interests  in  which  the  Depart- 
ment of  the  Interior  may  take  justifiable  pride.  Since  Julv,  1903, 
Alfred  II.  Bnx^ks  has  been  in  active  charge  of  the  work,  an  J  he  has 
become  the  recognized  authority  on  the  geography,  geology,  and 
resources  of  Alaska,  but  the  ci-eclit  for  what  has  been  accomplished 
lie  would  wish  to  divide  among  his  associates,  some  120  geologists 
and  engineei's  who  have  shared  in  this  pioneering  work. 

The  Director's  service  as  a  member  of  the  United  States  Coal  Cwn- 
mission  ended  on  September  22,  and  he  resumed  his  duties  with  the 
Survev  on  September  24.  This  connection  of  the  Survey  with  the 
special  investigation  assigned  to  the  counnission  was  the  logical  out- 
come of  the  particular  attention  given  to  the  countr>''s  resources  in 
coal  ever  since  the  (ieological  Survey  undertook  the  technical  super- 
vision of  the  statistical  study  of  the  coal  industry'  for  the  census  of 
J  880,  and  especially  since  the  general  i-eview  of  the  coal  fields  made 
ilO  vears  later  and  fully  summarized  in  Part  III  of  the  Twenty-sec- 
ond Annual  Report.  The  geologic  and  economic  studies  of  the  coal 
resources  of  the  country  to  an  increasing  extent  engaged  the  atten- 
tion of  Federal  geologists  and  statisticians  until  the  Geologcical  Sur- 
vey had  become  the  largest  singli^  repository  of  facts  relating  to  the 
coal  industrv,  and  of  this  accunmlation  the  Coal  Commission  made 
full  use. 

Similarly,  the  apjmintment,  in  March,  of  the  Director  as  a  naem- 
ber  of  the  Presidcnit's  Naval  Oil  Conunission  was  a  recognition  of 
the  leading  pai't  played  by  the  Survey  in  the  geologic  and  economic 
studv  of  the  oil  resources  of  the  country,  and  («peciallv  in  the  de- 
velofmient  of  tlie  nati<mftl  policy  of  conservation  through  leasing 
publicly  owned  oil  land  and  setting  aside  reserves  for  naval  pur- 
])oses.  Again  the  accumulated  information  and  the  trained  geolops^ 
of  the  Survey  were  thus  made  available,  to  assist  the  commission  in 
determining  the  policy  and  ]>rooe(hire  to  be  recommended  to  the 
President. 

Still  another  item  may  1m»  niontitmed  as  linking  present  with  past 
work.  In  April,  102k  the  Survey  ])ublished  a*"'  shorter  contribution' 
by  Dr.  F.  W.  (Clarke  entitled  "  The  evolution  and  disintegration  of 
matter.''  More  than  50  yeai-s  ago  Doctor  Clarke  attacked  the  same 
sub]«»ct  in  a  pa]HM*  on  evolution  and  the  spectroscope,  and  his  I'eoent 
contribution  mav  be  regarded  as  a  bv-])roduct  of  this  senior  chemist's 
hm^  scrviro  in  geoclicmical  rescarcli — a  contribution  not  unconnected 
vriih  his  service  for  nianv  yeai-s  as  chainnan  of  the  International 
Committee  on  Atomic  Weights.    Further  evidence  of  the  value  of 
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Doctor  Clarke's  contribution  to  geologic  and  chemical  science  is 
found  in  his  completion  this  year  of  the  manuscript  for  a  fifth,  re- 
vised and  enlarged  edition  of  the  Data  of  Gecx*heinistry,  which  was 
fii-st  published  in  1908. 

WOBX  BT  THE   DIBECTOB 

The  Director  resumed  his  administrative  duties  in  the  Survey  on 
September  24,  immediately  after  tlie  legal  teruiination  of  the  exist- 
ence of  the  Coal  Conmiission,  <m  which  he  had  served.  His  year's 
absence  had  in  no  wise  interrupted  nor  retarded  the  progress  of  the 
work:  indeed,  notable  advances  had  been  made  in  the  elFectiveness 
of  this  branch  of  the  public  service. 

On  March  25  the  President  appointed  the  Director  as  one  of  three 
members  of  a  commission  to  study  matters  peitaining  to  the  naval 
oil  reserves,  and  on  the  organization  of  the  commission  he  was  selected 
to  act  as  chairman.  His  service  on  this  informal  investigating  body 
did  not  conflict  with  his  regular  duties  or  involve  his  absence  from 
Washington,  except  for  a  visit  in  May  to  the  naval  oil  reserves  in 
California  and  Wyoming. 

Late  in  June  the  Director  attended  the  fii*st  World  Power  Con- 
fei-ence  in  London  as  the  pei*sonal  i-epresentative  of  the  Secretary  of 
the  Interior.  At  one  of  the  oj)ening  general  sessions  he  served  as^ 
chairman,  the  subject  under  discussion  being  a  national  review  of 
power  i-esourc^s. 

Some  of  the  points  of  contact  between  the  Sui-vey's  scientific  and 
engineering  investigations  and  the  public  are  indicated  in  the  fol- 
lowing titles  of  addresses  given  by  the  Director  during  the  year: 

October  1R,  "  Lessons  from  the  Coal  Conuuissloirs  work."  American  Institute- 

of  ^linhig  and  Metnlliir;?clcal  Engineers.  Boston  sei^tion. 
Xftveniber  '20,  "The  recommendations  of  the  Tnlteil  States  Coal  Commission/* 

Academy  of  Political  Science.  Now  York. 
December  r.,  *'  Relations  of  the  Theological   Survey  to  chemical  engineer  ng," 

American  Institute  of  Cliemical  Engineers,  Washington. 
Deoemlyer  17.  "  Engineering  outlook  on  the  coal  problem,"  American  lusTitute- 

of  Mlnhig  and  Metallurgical  Engineers,  Washingtiai  section. 
necemt>er  28.  "  Fluctuations  in  mineral  output."  American  Statistical  A.ssocia- 
tioii,  Washington. 

[    January  17,  "Coal  a  national  issue."  Washington  Academy  of  Science. 
February  .">,  '*  Foun«lat:ons  of  Industry."  Providence  Engineering  Society. 
February  26,  **  New  England's  Interest  in  power,"  Economic  CTuFi,  Won  ester, 

Mass. 
March  8,  "Why  suiwrpowerV  "  Economic  Club.  Portland.  Maine. 
Mnrch  20,  "Industrial  relations  in  the  coal  Industry,"  New  Jersi»y  Hiamher  of 

Commerce,  Newark. 
April  1,  "Conservation  us  applied  to  c<ml,"  Lafayette  College,  En.ston.  Pa. 
April  7.  "Coal  and  law,"  Federal  Law  Association.  Washington, 
May  22,  "Planning  for  i>owcr."  ^lassacbusetts  State  Chamber  of  Commerce. 
'  Worcester. 

Less  formal  addresses  on  the  subject  of  coal  were  given  l)efore  tlie 
Rotary  Club  of'Skowhegan,  ilaiue:  tlio  students  at  Colby  College; 
the  students  at  Lehigh  University;  the  Women's  City  Club,  Wash- 
ington:  the  Thursday  Evening  Club,  Bethlehem,  Pa.:  the  Conserva- 
tion Society,  York,  Pa.;  the  N'ational  Industrial  Conference  BoaixU 
Xew  York;  and  the  Delta  Kappa  Epsilon  A.s^ociation,  Washington. 

Most  of  these  addresses  were  printed  in  teclinical  journals  or  in 
proceedings  of  the  societies. 
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iSupplementing  their  testimony  before  the  Senate  and  House  com- 
uiittees  on  agriculture,  the  Director  and  Mr.  Mansfield  prepared  an 
article,  "  Potash — the  key  to  prosperous  agriculture,"  tor  public4i- 
tion  in  the  May  number  of  the  American  Bankers'  Association 
Journal. 

PUBLICATIONS 

The  publications  of  the  year  consisted  of  114  books  and  pamphlets 
of  the  regular  series,  104  new  or  revised  maps,  203  reprinted  map::, 
and  numerous  circulars,  inquiry  forms,  li^  of  publications,  etc. 
The  total  number  of  pages  in  the  new  book  publications  was  14^53. 

Brief  notices  of  the  publications  in  the  regular  series  and  of  the 
new  maps  are  given  below. 

Forty-fourth  An:«ual  Report  of  the  Director  of  the  United  States  Geological 
Survey  to  the  Secretary  of  the  Interior,  for  the  fiscal  year  ended  June  30. 
1923.    91  pp.,  1  pi.  (map). 
A  detAiled  account  of  the  work  of  the  Geological  Survey  during  the  year. 

Professional  Paper  126.    Geology  of  the  Coastal  Plain  of  Texas  west  of  Bra»w 

River,  by  Alexander  Deussen.    151  pp.,  36  pis.  (incL  2  maps),  88  flga 

Sets  forth  the  roHults  of  a  geolo^c  Investigation  of  an  area  of  about  38.900 
Biinare  milen  cxcending  from  F.razos  Klvcr  south  westward  nearly  to  the  Rio  Grande. 

Pkofessional  Papep.  131.    Shorter  contributions  to  general  geology,  1922 ;  David 

White,  chief  geologist.    216  pp.,  50  pis.  (Incl.  1  map),  12  figis. 

A  consolidation  of  papers  published  separately  in  advance.  Indodes  iMpers  on 
paleontology,  stratigraphy,  and  phvsiography,  covering  areas  In  New  Bngland,  th« 
Southeastern  States,  Texas,  Colorado,  Wyoming,  and  Arizona. 

I^OFEssioNAi.  Papeb  132-A.  Rock  formations  In  the  Ck)lorado  Platean  of  south- 
eastern Utah  and  northern  Arizona,  by  C.  R.  Longwell,  H.  D.  Miser,  R.  C 
Moore,  Kirk  Bryan,  and  Sidney  Paige.    25  pp.,  10  pis.,  1  fig. 

Report  on  the  roclc  formations  within  the  area  to  be  flooded  by  a  propowd 
storage  reservoir  to  be  created  by  the  construction  of  a  large  dam  on  Col<M«do 
River  ut  Leoe  FVrry,  Ariz.  Covers  the  geology  of  the  canyons  of  Colorado  ud 
t^an  Juan  rivers  and  the  lower  parts  of  tributary  canyona. 

Professional  Paper  132-B.    A  new  fauna  from  the  Colorado  group*  of  soutliern 

Montana,  by  J.  B.  Reeslde,  Jr.    n  pp.,  11  plSw 

Describes  a  small  but  interesting  fauna  recently  collected  in  the  Crow  IndiiB 
Reservation,  Big  Horn  County. 

l^oFEssioNAL  Papeb  132-C.  Notes  on  the  geology  of  Green  River  valley  be- 
tween Green  River,  Wyo.,  and  Green  River,  Utah,  by  J.  B.  Reeslde,  Jr.  18 
pp.,  6  figs. 

Presents  notcH  on  geologic  feuturen  observed  during  an  expedition  to  gather  data 
nffeded  to  complete  a  study  of  the  power  resources  oi  Green  River. 

Professional  Paper  132-D.     The  evolution  and  disintegration  of  matter,  by 

F.  W.  Clarke.    38  pp.,  1  pi. 

The  discovery  of  the  "  periodic  law "  led  to  the  conclusion  that  the  so-ctlN 
chemical  olenionts  must  have  had  some  community  of  origin.  The  suggestiOD  v*^ 
lirst  publislied  by  I>octor  Clarke  more  than  50  years  ago  that  the  evolntioii  ^ 
planeu*  from  nebulae  was  accompanied  by  an  evolution  of  the  chemical  diemeBV- 
The  discoven-  of  radioactivity  led  to  the  further  discovery  that  the  elemental? 
decay.  In  the  appearanco  of  the  so-called  "  n«^w  "  stars  we  probably  see  a  tfw 
sion  of  the  ovolutionary  process  and  a  return  to  a  nebular  condition.  In  this  ptig 
Doctor  Clarke  summarlEfs  the  researches  that  have  led  to  these  conclusions  t^ 
ejcplaliis  the  processes  involved. 

Professional  Papkk  132-E.  An  early  Eocene  florule  from  central  Texas.  ^J 
E.  W.  Berry.    8  pp.,  I  pi. 

Describes  a  small  collection  of  foMsll  plants  including  ten  species,  obtained  n#af 
Sayersvllle,  Bastrop  County,  Tex. 

Pkofe8»ional  Paper  183.  The  c(r relation  of  the  Vlcksburg  group,  by  C.  ^• 
Cooke,  and  The  Foraminlferu  of  the  VIcksburg  group,  by  J.  A.  Cushmau- 
73  pp.,  8  pis..  1  Insert. 

Mr.  Cooke's  paper  sets  forth  the  n^ults  cif  recent  Investigations  on  the  OllgortflJ 
formations  of  the  SouthoaMtorn  States  ai«d  corrects  certain  errors  in  the  stywaPj 
correlation  tables.  Mr.  Cushman  dPscrllMjs  the  numerous  species  of  Fommlnijw* 
found  In  the  toniiations  of  th"  Vl<kKburK  sroup  and  figures  many  of  them.  TW 
paper  contain*  n  tabic  showing?  the  dlstrllHitlon  of  the  species  described. 
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Tii'M-KTiN    fWO.     riounilHrios.   aivHs,  ;;«»^rapliic'  rvnriTs.   aiirl  alritiides  of  the 

CiiitCHl  Stares  ami  the  several  States,   with   a   hr  ef  reeoprl  of  im|xirtnnt 

chaiiffes   hi    their   territory,   liy  R    M.    Douglas.     2-K>   pp..   7   pis.    <hi<l.   4 

nmpK),  22  fip<. 

A  revinion  of  ])iillt*lhi  220.  publlHlu^d  in  1U0  4.  with  much  new  matter  euncernlii;; 
^undorlefi  8nd  related  HubJiHits.  ContainH  a  larKe  am«>uni  of  intcrevtiDK  detathnl 
iJifomiatioD  on  the  history  of  the  Keveral  boadarloa,  numerous  quotatloDa  froiu 
troatlos.  actfi.  aud  othor  documontg.  r«Miro<hictionfl  of  ADclont  mai>».  and  dlavrumh 
^howiiii;  RiKVoaglvo  chanKet»  in  boundari«*8. 

Bii.LhrriN  7iM>.     Triaii;<uIatiou  ami  primary  travorrje,  191<>-11U8:  <'.  H.  lUnlseye. 

chief  topo;;ra[)hic  enKi»«^r-     ^^2<)  pp.,  2  pis.   duel.  1   iiiap». 

(rivf'K  (onipntod  rcKultM  of  the  field  worik  of  primary  <*ontrol  by  the  <icoIoKlcal 
Stirvoy.  The  mutter  hnd  b(M«n  piilillHhed  in  separate  «rhapterH.  each  covering  a  State 
or  a  jiroiip  of  Htaten. 

Uru.trriN  71S.     Cleolouy  and  nre  <leiM)sits  of  the  ri-ee<ie  disirii-t.  c'olo..  I»y  W.  11. 

Kniinons  and  K.  S.  Lai*s<»n.     2IW  pp..  12  ids.  (inH.  :\  maps).  82  flisrs..  1  Insert 

(tahle  of  j:eolo;;ic  f(»nnations).  • 

Ore  depoi^itH  were  dlHeovered  near  the  site  of  <'rei«de.  In  Mineral  Connty.  ("olo..  In 
ISSH.  and  the  finding;  of  ri<;h  ore  on  Hcveral  clalmH  in  1891  .stimulated  a  boom  that 
rival«Hl  anything  In  the  enrller  history  of  western  mining  eampa.  In  the  four  dei-- 
adeH  Kince  the  fIrKt  diH(M>very  the  dlMtrlct  has  profluced  over  $40,000,000  In  cold, 
silvfr.  eopiier.  leiui.  and  xine.       Thlh  dlHtrict  Im  a  part  of  the  Han  Juan  MountainH. 

KiLLCTiN  72.S.  (leolnjry  and  on*  <le|M»sifs  of  the  Manhattan  distrief.  Nev..  by 
H.  (f.  Ferfftison.     178  pp..  IS  pis.  (inel.  5  maps),  I.')  flj<s. 

(Ji»Id  WHM  dixeoverwl  in  the  MsnhnttHn  dihtriet  in  100."».  The  greatent  proihiction 
waa  renched  In  1011,  and  ninee  then  mining  baa  declined.  ThU  report  de«crilM>H  the 
treoki^  of  the  dixtriet.  The  author  concludea  that  the  lode  deposits  IWonjc  to  two 
.  periods  of  metal limatlon — one  early  CretaceouH  and  ono  late  l>rtiar>' — ami  that  much 
•»f  the  rich  on*  mined  in  the  early  daya  of  the  camp  waa  productHl  by  doi^iiward 
(•nrlehmeiit.  Plar<'r  gold  has  been  found  in  the  gravel  of  Manhattan  Ciulch.  The 
district  ban  probaldy  panned  ilM  mont  prtMluctive  Htage,  thrnigh  many  more  small  ore 
bodies  may  still  1>e  found. 

lUr.iimx  78.*).  (\mtrilmti<!ns  to  e<(aiom!r  i^tHdopy  (sl)ort  iNii)ers  and  prelimi- 
nary reiM)rts).  1!>22,  Part  T.  Metals  and  nonmetals  exeei)t  fuels:  F.  I., 
Hansome.  <f.  K.  Manstleid.  and  K.  K.  Htireliarfl.  jr»*nlojrists  in  rharpe.  84*f 
i)p..  ir»  pis.  (inrl.  4  nmps).  H7  tips. 

The  mipers  in  thl^  volume  have  l>een  publlrthod  .separately,  most  of  them  in  1023 
The  principal  subjeets  connlderiMl  >ire  sliver  ores  In  \evada,  Colorado,  and  Arizona, 
iron  orcH  in  North  Carolina  and  TenneHMei>.  nnd  perldotlte  In  Arkansiis. 

llVLLKTiN  78t».  Contrlhntlons  to  economic  K»*<»h>Ky  (short  papers  and  preliml- 
lijiry  n»|KHts),  IJ>22.  Pan  II,  Mineral  fuels:  K.  C  Iloald,  geologist  hi 
charge.     2tW)  pp.,  24  pis.   (Inel.  11   ma|iHK  12  flsrs.,  1   ingiert. 

Contidnh  ei;;ht  pa]H*rs.  pn*vlotiHly  published  In  separate  form,  on  oil  or  gus  in 
Oklahoma.  TcxaN.  Montana,  Wyoming,  and  ArkiinMi.s. 

iJii.r.KTi.N  781).  Mineral  n*soun*es  of  Alaska:  re|M»rt  on  pro^rress  of  investijra- 
tions  In  U>21.  hy  A.  H.  I»nM)lts  and  r»tliers.     1JH»  pp..  8  pis.  (maps).  8  Ars. 

The  eiKht(H>ut1i  of  n  nerifs  nf  anuuiii  liullethis  sumuiarizing  the  renultM  of  work 
dfine  by  tbe  <;eoloi;ieHl  Survey  in  .MrtKkii.  Contains  papers  on  the  Alaska  mluinir 
imiustry  in  1!)2I.  the  \Vriiu;rell.  Cohl  Uay,  Iniskln  Hay.  and  Anchorage  dlntrictH.  and 
nrrlnllfferous  de|>o.slts  In  the  Yukon  and  Koskokwlm  regionn. 

7?fi.i  >:ti.\  7-*4.     The  lime  Ndi  of  MassHchusetts  anl  parts  nf  eastern  New  York 

an<l  western  (Vmnei-tl<-nt,  hy  T.  .v.  I>ale.     77  pp..  S  pl.s.  ( incl.  4  maps).  28  tijrs. 

TIh»  lime-producing  ladt  of  western  MaMMiehusetiM  aud  adjacent  8tate^f  contains 
iMd'.i  cahitie  aud  doUtmltie  limesttuieM,  and  as  each  of  these  varieties  has  properties 
that  Hperlally  tit  It  for  certain  iikcs  a  ceologir  map  showing  their  boundarb^  \s  «if 
rconoinlc  value.  This  report  yives  tie  resultn  of  a  tleld  study  In  which  the»*e 
lxiundnrfe>r  were  traced.  deNcrihlng  the  anal  distribution  and  characteristic  proper- 
tlcH  4»f  the  llnieatoneH  and  the  salient  features  (»f  the  quarries  that  have  been  opem^l 
in  them  and  pn^senting  other  pertinent  information. 

Itrij-KTiN    744).  (Jeolojrie    literature    on    North    .\iii^t:«ii.    17S."i-l$ns.    ]>y    .1.    M. 
Nickles.     Part  1.  IlihlioKrapliy,  llf^f*  pp. 

F:i-t.ij,tix    747.     (ieidojrie    literatun>   on    North    America,    17S.V191S.    hy   .1.    M. 
Nii-kles.     Part  11.  Index.  (UWI  pp. 

Bulletin  74<i  is  a  cumulation  of  the  series  of  bildiographieH  of  North  American 
tsiHdogv  Issued  by  the  Tnlted  States  <reoh)glcal  Survey  as  16  separate  bulletins,  with 
the  addition  of  many  titles  not  previously  lifted.  The  papers  of  each  author  are 
listeil  In  chronologic  order  by  years,  and  with  eaeh  title  Is  given  the  Information 
]iee«led  hi  finding  the  paper  in  a  library.  Hulletin  747  is  an  index  to  the  publlca- 
fiona  Hated  In  Bulletin  74<{.  Tbese  books  are  an  essential  part  of  the  equipment  of 
«*v«  ry  ;rc(doKl.s(. 
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livi.LKTiN  74.S.     The  Twentynule  Park  (l!siri<t   of  llie  Yuiiiiui  '-oiil  field.  Kwini 

i.'uunty,  Colo.,  by  M.  K.  Cjiniphell.     b(i  pp..  Vd  pis.   (iiiel.  1  map). 

TIu*  commcrolal  dcNeliipnient  of  tlio  Yamp<L  cOiil  flcld  wun  iMiguu  in  190<5.  when  tli«:- 
'*  Moifnt  rjiilr«i;nl  "  n-ju-lu'd  its  cjisf^'rn  lK)nlf*r.  OperatiuiiR  haw  iMfu  iiiKtortakcn  iu 
Hcvvrnl  partH  of  tht>  flcM,  Wut  tli(-n'  has  bi'f>n  a  <l(>arth  of  reliable  information  as  to 
Tlu»  corrolatioii  oi'  th#'  o«)nl  Im-cIh  aii«l  tho  ro'.ative  valno  of  the  c«>al  uilui\l  at  diff«*r- 
flit  pincrs.  This  roport  has  hp«>D  written  to  sapply  srach  information  for  an  im- 
portant part  of  the«  larj^er  flehl.  It  deKprUKW  the  ^reolojo'  and  k1v<^  analyse*  of  th*- 
foals  and  compariHonH  of  their  heutint;  value. 

Ilri.LKTix  74'J.  <.koloj:y  of  ihir  Tullock  Crwk  coal  ttold,  Uosebud  ami  Pdj:  lioni 
rniintios.  Mi)iit.,  by  (J.  S.  Ho;^'ors  aiid  Wnlbur  l^et*.  1S7  p)).,  V\  pN.  Ond. 
.">  maps),  ')  flfrs. 

Tho  Tullock  Creek  ooiil  tit  1<1  includes  IHK)  square  miles  in  the  anj^le  formed  l>\  rli' 
.junction  of  HIji  Horn  RivM"r  with  th<»  Y'elIo\vsTon«»,  about.  Iialfwa>  iM'twe^-u  Mll»'S  «'i"> 
:ind  Rilliij;;^.  It  r-ons)st>«  of  the  huKls  oast  of  the  PiK  Horn  ceded  to  the  Oovi-riuupnt 
by  the  (?row  InilinnR  in  1WU4.  The  coal  in  Hubbiluminoua  and  couipari'4  luvorabiy 
with  the  oonunercinl  varieties  now  sold  in  neiKhhoriupir  maricet».  TAis  report  giro* 
lull  Information  <"onc»'ridujr  the  beds  consi<i<"red  workable  at  pr<»«*ent.  Al»out  Jo  pni- 
't.-nt  <if  tin*  fielfi  has  iH-en   ^^assllicd  iis  ro.-il   lanil. 

Prr.LKTiN  750  A.     Iis«.in«imite  at  rnii-ay,  rrnh.  I»y  V.  I...  Hp.ss.     IS  pp..  -  i»l-.. 

l)eRerit>eN  a  water-Mdubli*  niolybticnuni  iM-arin^  mineral  f<innd  in  Kaiidi'toiii-  oi 
F/oeeno  ape  and  plvew  a  brief  r«'vli>w  of  tin*  f«'w  known  i»eeurr("nres  of  ilHeniMiinir-- 
♦•Isewliere  in  llic   world. 

Pi  i.r.KiiN  7r)(^I».     Oi'igiiii  (ff  certaiii  ri<*l»  silver  <in*s  near  (Miloride  ami  Kiii;ziniiii. 

Ariz.,  by  K.  S.  Pastiii.    2')  pp.,  11  tlKs. 

One  of  the  papers  K>vinp  the  rf'suliK  of  Mr.  Pastin'K  poneral  study  of  Kilver  i»:trirlj 
nivnt  in  many  parts  of  the  Western  Htatea.  AlthouRh  s^me  of  the  richest  silver  or«v 
of  the  area,  now  exhausted,  were  th«»  product>  of  downward  enrichment,  the  rich  nibv 
silver  onti  are  in  tin*  main  prlinar\  and  may  {t(^  irxf>f»ete<l  to  continue  to  »rr';«tt»r 
depth H  than  the  enriched  ores. 

Ptij.KTrN  7r>l-P..  Pro«:r(*s<  report  on  a  ^^iilisiirface  .vtudy  of  the  Pfi'iihin^'  "ii 
and  >?as  ficM,  Os'a^'<*  <'otim.\.  Okbi..  by  W.  W.  Rnboy.  .VJ  pi>.,  ;{  pis.  liml. 
2  ina]>s),  9  fiijs. 

A  pri'limluary  stal"  aunt  of  iIh-  results  of  an  inttjjslve  stat\}>  of  Lhn  IVrsIdn;;  iwl'l- 
\.  hii'b   Ijj  s  in   tli"  <'asi-i-i'iitr.il   p:irt  of  Os.-im?  Twuniy  a    frw  mll<»s  soutlicasi  nt  I'li* 
liuska. 

PiiLi.rm.x  i:V2.     Coal  rosonnis  of  tb?»  ICaton  coal  llt^ld,  (Vdfax  Covntx.  N.  Mex. 

by  W.  T.  LfC.    2<;(>  i»p.,  22  i»ls.   (iiirl.  2  maps),  18  flg.'*. 

'I'lic  Il.'iton  cti.-il  liJ'ld  is  Ji  small  part  ol  ii  ureat  rf^ioii  <«f  coal-lN^arin>;  ruik?  j'' 
("•il'irnd'i  ar.il  New  .Mixlr-n.  whii'h  extends  aismt  !>o  miloH  fnuu  north  t(»  sotith  flnd  ■'»" 
miles  from  east  t'»  west  ;»nd  inelml«'s  also  the  Trinidad  i.'(»al  lUdtl  of  r«|i«r;iil|.'» 
I'lw  «o;)l  cif  tills  rej:ion  mmpiires  lavore.Mv  wttb  the  Wtit  bituniin*  us  itml  of  o'Jij' 
an  I  sunie  other  fiehls.  Mu<li  of  it  will  coke,  und  at  many  plac;  s  ii  occurs  in  thitk 
Im'«1v  ih:'.l  'ire  en».IIy  niiueil.  Ouriim  tlie  10  ye:i:>  ending  in  1J>J0  this  rc^riun  yi»'lJ»^J 
iii.n-r.  th:in  "JT.ootj.iHMi  tons  of  ..oal.  'I'lie  Run  n  field  e<»ntainB  a  lar;fe  tpiantit.v  •■: 
foal  in  lieds  of  preat  cciuunerclal  value,  but  the  yc<do^ic  conditions  are  s«t  »ilv||r>i 
tiial  careful  pro.s^K*ctin^  is  necessary  to  deiermini'  a  ;:ood  ]o<'atlon  !t»r  a  mine.  Tlii'= 
paper  pives  «eoloKlc  Informal  ion  couci'riiini:  the  ll;'ld,  payinj;  spct^hl'  atteutluii  t« 
j.'<-.iIo>ric  structure,  relation  of  the  eoai  out<'nips  to  slopes,  canyons,  and  otlier  f«'a. 
lures  as  l>cariu(r  on  ••a«i'  of  tran>portation.  quality  of  the  coal,  and  iiii»tl<«»<l>  *•' 
mining. 

I*ii.r.KTiN  7r>4.     The  Uuby-Kiisk,»k\\ini  i'o;iioii,  Aljiska.  by  .7.  P.  M«M'lie.  jr..  n'l'' 
c;  .]..  Harrin^rtoii.     1.S7  pp..  I)  i>N.  (  m-I.  4  maps),  2  rtjr><. 

The  ie«Jon  di'serilw  d  lies  in  wi-nI  central  Ahi.<«ka  autl  indu  b's  tlin'e  of  rlJc  uit-r*" 
proiiMctive  pljHVf  (listriets  ot  tiie  Vuki>ri  \aliey--IditartMl.  lluby.  and  i nn<i|co  •'»'='." 
The  4'andle  Treek  district,  the  mo^Ji  protiiicfive  jihicer  ramp  In  the  Knsk'ikwiin  ^■';. 
li'V.  Tlie  t«ilal  v:«hu»  mi  the  irold  niif!  -iilv«'r  produced  in  tlie^'e  dfslr*ets  to  the  cU'l  ^^ 
1!»L'2  was  over  J<27,ri(M).noo.  Tl»e  ijmmjjs  in  this  repi«m  have  been  des<yibe  |  s^'Pfiraf'.^ 
in  previous  reports,  m<»sr  of  which  are  now  eitlier  out  of  st(»ck  or  out  of  dati*.  '•','• 
present  volume  Is  a  summary  n.f>ort  on  tii«»  whrtle  n'gfon  aiid  Ineludi's  much  g»'olojl-»^ 
inli»rmati«tn   n«»r   previ<»usly    jMiblishcd. 

P.ri.i.KTiv  75.-V-A.  Tbf  Ala-kaii  miijiii;:  industry  in  1022.  by  A.  If.  Prooks  iiH'l 
.•^.   K.  <'jii>ps.     72  pp. 

TlU'  lirst  chapter  of  ibi  nhieioenth  r.nnujil  bulletin  on  the  mineral  rfMHtn*^."  '*• 
M.iska.  Shows  tliat  th»'  vuluf  nf  the  tot:l  un'iieraJ  nroduciiou  iu  P»lii:  v.au  ;f*,'.5<MM'*  , 
lircMier  than  in  11»L'l.  MxpresM<  fb<-  «  'i.v  fcTit»n  tiiat  in  sjdte  of  rather  wlil»"<l'r^^'^ 
jicsiailsm  the  AlasU.nn  nilnlM;:  IndUstrv  i»  :iow  on  a  n.ore  substaritl.tl  Imsis  tliiiii  •*^' 
itefnre  anil  is  nilv::iie}n_'.  mil  r»'Tr<»'j:]  .kMiu'.  <!ivi^»-'  >ratlstics  <-overinp  several  years  t«'> 
.■•II  Ihi"  i»rlncip:'!  minln^r  dl-iriets  and  eMnt.iins  :>  ]hr  of  re«ent  Survey  pub»!c::tii>n> '»" 
Alaska. 
PiLi.KTi.N  irut-n.  Tbo  nuiallifeious  .ie|M.^ic-:  of  Cbltiiia  Valloy,  Alusku,  '•>" 
V.  II.  Moim.     IS  jip. 

Sun»marizos  tlie  mo<le  of  oicnrrenr-e  j.f  th»-  v;iluable  ndnerals  ro  far  dlscovoriMi  i» 
rhitinn  Valley  and  i>oInt  -  out  ilieii-  r'i.'iiK»M  !••  Il:«  peolojrie  f<»rmatlnns  an<l  i»l^^ctH^■■ 
t'lip'ter  's  the  fl-i  |  iif'al  !<!.i.' il  •  t»ii:ir>«r:.i,!l\ .  'nit  'jold  and  *dlver  have  a)si»  1»»^*'* 
produced. 
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ri.i.KTix  TilfM'.     (Um)1()j:.v  uihI  niiuerjil  res(Miivi>>  «»!"  llio  rcjfion  tniver.stHl  by 

Mu»  Alaska  Railroad,  by  S.  R.  ("app**-     82  pp..  7  i)ls..  1  ttjr. 

Tho  (lovprnment  railrnnd  beJwoen  Sowurd  aiul  Fuirbank».  Alaska,  coniplotrd  in 
March.  102:^.  has  profoundly  affected  the  wellare  of  a  lar;z*»  reglou,  provlilinf;,  for 
rxuniple.  a  comfortahlv  journey  of  a  few  hours  in  place  of  w«»<'k»  of  severe  phynleal 
«'\onion  over  a  trallltsH  country.  Thr»  rffocts  of  the  HtlnnilUH  of  better  trnnepor- 
fatlon  are  already  evldeat,  but  the  railroad  haw  been  in  operation  too  short  a  time 
lo  do  more  than  start  the  Intcnniye  development  of  the  country,  and  the  population 
now  srrvoil  by  the  railroad  Is  no  index  of  the  number  of  people  this  region  may 
.suine  time  *«upiM)rt.  In  the  development  that  is  to  comv  an  inventory  of  the  re- 
sources of  the  region  will  be  of  ;rreat  asslHtauce,  and  this  bulletin  supplies  such 
information  f(»r  the  mineral  industry.  Tlie  railroad  also  provi«l»'s  an  easy  summer 
tourist  trip  that  ineludesa  great  variety  of  scenery,  and  the  notes  on  the  ir«H>graphy 
of  the  region  given  in  this  bulletin  will  be  of  interest  to  the  prospective  traveler. 

ri.i.KTiN  70O-A.     Pe<le.»ital  rorks  in  the  arid  Southwest,  by  Kirk  Hryan.     13  pp.. 

5  pl8. 

One  of  the  "  Contribution.'^  to  the  geography  of  The  United  States."  ConBldor.< 
the  causes  that  pi*odiice  the  peculiar  forms  somctimos  called  "  hoodooa "'  or  "  musli- 
roonis."  and  concimlcs  from  a  study  of  some  of  tjics«»  rocks  in  Arizona  and  New 
Mexico  that  even  in  an  ariil  region  water  ero.^iou  a«  well  as  wind  scour  may  con- 
tribute to  their  formation. 

VATKK-SrPFi.Y   Pap?:r  4HU.    The  occurrence  of   ground   water  in   the   United 

State?;,  with  a  dis<Mi.ssi«)n  of  i)rincii>les,  by  O.  K.  ^lebizer.     33;>  pp.*  ^^1  V^^- 

(incl.  .")  maps),  110  tiixs. 

Th(^  llrst  of  a  series  of  p.'ipers  on  the  general  subject  of  ground  water  in  the 
United  States.  Discusses  principles  of  occurrence,  kinds  of  rocks  and  their  water- 
bearing properties,  structuiv  of  rocks  and  its  influence  on  ground  water,  and  water- 
bearing formations  in  thf>  United  States.  The  paper  is  abundantly  illustrated  by 
diagninis  and  photogr.'ipln«'  viev%.«. 

A'atkr-Sipply    I*.\rK'i    -I!»L\     Suinmary    nf    liydromelric    data    in    Wayhinpfton. 

187H-1910.  by  O.  Ti.  Parker  and  Lasley  Lee.    371  pp.,  {)  pis.  (incl.  1  niap>. 

R«»cordK  of  .stream  flow  in  Washington  were  first  collected  by  the  United  State** 
<i>ological  J^urvey  in  180:<.  and  from  that  time  to  September  30.  1019,  records  have 
been  made  at  2V9  giiglug  stations.  The  details  of  those  records,  which  are  glvn 
in  45  different  volumes  pul)IishiHl  by  the  i^urvey,  are  summarized  in  this  paper  in 
convenient  form.  Data  leased  on  earlier  records  showing  the  discharge  of  lower 
Columbia  K<iv(>r  since  1878  and  Spokann  River  since  1801  are  also  given.  The 
paper  contains  a  bibliography. 

'■.vTKR-Sfppr.Y  l*Ai»KK  VM.  O'ltUue  i}f  ;rrnnn<l-wan*r  hydroh>gy,  with  definition.^ 
by  <).  K.  Meinzer.     7;")  ])p.,  3")  Hhh, 

This  paprr  giv<«s  the  rnsults  of  an  attempt  to  find  tho  concepts  involve<l  in  the 
Hclence  of  ground-wati-iT  hydi-ology,  to  ascertain  their  relutionA  to  one  another,  to 
state  accurately  wb^t  these  ccmcepts  are,  and  to  find  terms  for  the  concepts  defined. 

Vatkti-Si  ri'F.Y  r.M'KU  407.     The  Salton  Sea  i"e;<i<»u,  i'alf..  a  geographic.  p:eo- 

logic.    and   hydrologic   reer>nnaissanw,    with    a   guide   to   desert    watering 

place**,  by  J.  S.  Brown.     308  i^..  10  pis.  (incl.  4  maps).  18  flgs. 

One  of  the  tliml  rcp<»rts  on  xhf.  ilosort  vratering  place  survey  authorised  by  I'on- 
s^ri'ss  in  1917.  'Hie  places  in  this  region  at  which  water  can  be  had  are  widely 
separated  oases  in  a  vast  territory  that  must  always  rennUn  ewentlally  a  d<*Hert. 
though  it  contains  prosperous  cities,  fertile  agricultural  dl.*«trictsi.  and  rich  minex. 
The  information  given  Is  of  prime  value  to  travelers.  The  present  volume  covers  an 
.  nrva  nf  10.000  square  milrs  in  *«outhpastorn  ralifomla  that  Includes  the  Salton 
ScM.  which  lies  far  below  sen  level  aT>d  has  had  a  unlfjue  gi^dogtc  history  :  the  famous 
ImiK^rial  Vallev.  one  of  the  largest  irrigation  districts  in  the  country;  and  the  Gov- 
ernment experimental  date  gardens,  which  promise  to  establish  a  permanent  industry. 

^V\TKR-Si-i'i»LY  TAPKit  -VM.  TIm'  lr»wer  (ilia  region.  .\riz..  a  geographic,  geologic, 
and  hydrologir  reconnaissami',  with  a  puide  tn  desert  watering  plac^es.  by 
i\  l\  Ros.si.     251  pp.,  23  plH.  find.  5  mai>f»),  16  figs. 

Another  of  the  final  reports  on  the  survey  of  desert  'watering  places  authorized  by 
Congresa  in  1017.  Four  prelimlnarv  guidebooks  have  been  Issued  covering  area's 
amounting  to  60,000  square  miles  in  southeastern  California  and  southwestern  Ari- 
zona, and  the  present  paper  is  one  of  four  detailed  reports  on  the  same  ureas. 
Be.*«idM  specific  Information  in  regard  to  watering  placen  and  routes  of  travel,  it 
gives  general  Information  in  regard  to  the  geography,  geology,  and  hydrolof^  of  the 
region,  some  of  it  compiled  from  existing  publications,  but  a  large  part  of  it  new. 
The  lower  (»lla  region  is  mainly  in  Yuma  and  Maricopa  counties,  Ariz.,  north  of 
Gila  Kiver  and  east  of  Colorado  Bivcr.  Among  the  illustrations  in  this  report  are 
three  large-scale  relief  maps. 

^'-\TER-Sri»iM,\  l»Ai»Ku  7ti)l.  Surface  water  supply  of  the  United  States.  lJ)11>-20, 
l*arL  1.  North  Atlantic  slope  drainagi^  basins:  X.  r.  (}n»ver.  chief  hydraulic 
engineer;  i\  H.  Pierce,  O.  ('.  t  Covert.  O.  W.  Hart  well.  an<l  <;.  i\  Stevens, 
district  eairlntten*.    tV¥)  pj)..  2  pis. 


12  FORTY-FIFTH    REPOllT  OF   GEOLOOICAL   SURVEY" 

Watek-Sipi'i.y  Papkk  ."iCKi.  Surfa<^  water  supply  (»f  the  Unite*!  Stun-s.  TOTP 
Hiid  10l*(».  rnrt  II,  South  Atluntic  slope  uiul  eastern  Gulf  of  Mexico  basins: 
N.  (\  (irover,  t'hief  hydraulic  en^iiecr:  O.  C  Stevens*  O.  G.  I*auli«en,  uml 
W.  E.  Hall,  district  enjfineers.    84  pp.,  2  pis. 

Water-Supply  Papek  ."»<r8.  Surface  water  supply  of  the  United  Statist,  li>lt> 
and  1J>20.  Part  III.  Ohio  Kiver  basin;  N.  (?.  Grover.  Hilef  hydraulic  engi- 
neer; O.  W.  Ilartwell,  O.  <\  Stevens.  W.  E.  Hall.  \V.  U.  KInj?.  and  i\  il 
Paulsen,  district  engineers.    2<Ki  jip.,  2  jds. 

Watku-Supply  I*apkh  50.").  Surface  w-ater  supply  of  the  United  States,  1011* 
and  li>2().  Part  V.  Hudson  Pay  and  upi»er  Mississippi  Klver  basins:  N.  r. 
(irover.  chief  liydraulic  eni;ineer;  W.  A.  Lamb  and  W.  G.  Hoyt.  dlstrfrt 
engineers.    2HJi  pp..  2  pis, 

Water-Si'pply  Papku  fKHJ.  Surface  water  supply  of  the  United  States,  T011>aiid 
1020,  I»art  VI,  Missouri  Ulver  basin;  N.  C.  Grover,  chief  hydrnnlfc  engi- 
neer; W.  A.  I^nib.  Robert  Follansbee,  W.  G.  Hoyt,  and  R.  (\  KIce,  district 
enjrineers.    411  pp..  2  pis. 

Water-Supply  Paper  ."lo.  Surface  wjitc'r  supjily  of  the  Unitetl  States,  lOllt  antf 
11)20,  Part  X,  The  <4reat  Basin;  N.  C!.  Grover,  <-hief  hydraulic  en^neer: 
A.  B.  Purton.  H.  1).  McGlashan.  F.  F.  Henslniw.  C.  G.  Paulsen.  an<I  Robert 
Follansbee.  distri<'t  engineers.    :i^)4  i»p.,  2  pis. 

Water-Supply  Paper  r»ll.  Surface*  water  supply  of  the  United  Slati^s,  P.>1P 
and  1920.  Part  XI.  Paritic  sloim  basins  in  (California;  X.  O.  Grover.  ililef 
hydraulic  engineer;  H.  I».  McGlashan  and  F.  F.  Henshaw,  district  engi- 
neers.   404  pj)..  2  pis. 

Water-Supply  Paper  r)12.     Surface  water  supply  of  the  United  States,  1919 and 

1920,  Part  XII,  North  I'aciflc  slo|)e  drainage  basins.  A,  Pacific  basins  in 

Washln^on  and  upper  Columbia  River  basin ;  X.  ('.  Grover.  chief  hydraulic 

enjrineer;  (i.  L.  Parker  and  W.  A.  I^nib.  district  eu};ineers.    2tJ8  pp..  2  l»ls- 

Eight  papers  of  n  wtIck  giviitg  results  of  .Mrrr:iin  uagin^  dnriiif;  the  yenrs  emlwT 
.^'ptemlxff  §0.  IIUO  and  191>(». 

Water-Supply  Paper  .'tl."».     Surface  wnter  supply  of  Hawaii,  July  1.  1918.  t» 
June  'Ml  1919;  X.  ('.  (hover,  chief  hydrauHc  engineer;  U.  T.   Ha  I  ley  ami 
J.  E.  Stewart,  actinjr  district  cii^^lneers.     127  pp. 
The  regulur  n^port   uu  si  ream  KuglnK. 

Watek-Sipply  Paper  r)2(>  A.     Variation  In  annual  run-off  In  the  Rocky  Moun- 
tain rejrlon.  by  Robert  Follansbee.    10  pp..  2  pis..  2  flffs. 

CilveH  the  rewills  c»f  a  stiuly  of  re<*ord«  of  strenni  flow  at  20  vaKliig  RtatiouH  on  1^ 
ri\'i>rs  in  the  Kooky  Mountain  region  for  ]H*rio<ls  ranuinK  from  14  to  HK  yenn*. 

Water-Supply  Paper  .'20 -H.     .Additional  jxround-water  supplier  for  the  cit.v  of 

Enid,  Okla..  by  P.  ('.  Henick.     14  pp.,  .M  tip«. 

K' -pftrt  of  an  li)VHsti;jution  inad4>  at  tin'  r^iucKt  of  the  city  of  Buid  to  ol»talii  Infor- 
m.'itioii  bearing  on  a  propoM'd  iiirrcaM**  in  thi>  eity  water  supply,  roncluiles  tluit  a^ 
rHhiiiv<>Iy  KHiall  ri»sr  th<^  prrswit  Mupply  can  Ih*  iiii-n'ased  to  yield  110  ioiIIouk  a  tlav 
l»er  <'apita  for  :<0.(MM»  i»eo|)h'. 

Watkr-Supply  Paper  .*»24.  Surface  water  sujiply  of  the  United  States.  1921- 
Part  IV.  St.  Ljiwrciicc  Kiver  basin:  X.  (\  Grover.  chief  hydraulic  enjslneer  - 
S.  P».  S<iHlc.  A.  M.  Ilnrton.  ('.  ('.  ('overt,  and  ('.  II.  Pierce,  district  enai' 
n^'crs.    lit;  pp.,  j  jils. 

W  AiKK-Sri  I•I.^  pAPKi:  "rJT.  Surla<e  watci-  supply  of  the  United  States.  \\^2\  - 
Pnit  VII.  l/.wer  .Mi>sissippi  Kiver  has  n  :  X.  ('.  Grover,  chief  hydraulic" 
eii^dncer:  Knbcrt  Follimsbce  and  E.  L.  Williams,  district  enfflneeru.  4.'<  PP-  " 
2  I »!.»*. 

Wateu-Supply   Pap»;r  .Vjs.     Sinface  waler  supply  of  the  I'nited  States.  1921  - 

Part   VIII.  Western  (Sulf  of  Mcxic«»  basins;   .\.  (\  Grover.  chief  hydraulic"" 

pn;rineer;  (\  E.  Ellswortli.  district  enjrineer.     KMI  pp.,  2  pis. 

'rin»M.  r* ports  ulvliij-   psuli.s  nf  stn-ani  »:ii>riMK  In  the  Im^^lna  Indieiited  durlnc  ih  ' 
y#ar  Hid«  d   S«.pt.  ;U».   HUM. 

Mineral  Uesoukces  ok  the  Umteu  States.  1920;  i}.  F.  lion^hlln.  f!:eolo|[:ist  In 

cluir^e.  division  of  niiiipral  resoun-es.     Part  I,  Metala,  7fJ0  pp.  2  pis.,  17  fije* 

A   conHolldatitni   of  rt-ports  iiii    the  different    metalR   pnhliKhed   separatply  lM»twtTpi 
Miiy.  1J»21,  anil  .Tnly.  l!»21i.  with  a  .summary  eoverlnj?  both  metalM  and  nonmetalM. 
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iNKHAi.  llKsoiKi'Ks  OF  THK  I'MTED  Statks.  tl»24) ;  G.  F.  Lim^hliii.  K*'«»J<>Ki'^t  In 
rhnrge,  division  of  niinonil  resoiirceH.  Part  II,  NuninetalK,  5:^3  pp.,  2  pis., 
25  figs.,  1  insert. 

A    coDsolidation    of    chapters    published    at    intervals    between    Jiilv.    1921.    and 
Dect-mber,  1022. 

iiNERAL  Re80UR(t.s  OF  THE  I'nited  STATES,  1921 :  (w.  F.  Ixkughliu.  R«H)loprist  in 
cbarga  division  of  mineral  resources.    Part  I,  Metals.  751  pp.,  1  pi.,  14  figs. 

IixERAL  Uerources  OF  THE  UNITED  St ATI-IS,  1021;  G.  F.  Loiighlin,  geologist  In 
charge,  division  of  mineral  resources.  Part  II,  Nonmetals,  688  pp.,  1  pi,  53 
figs.,  1  insert. 

Th»4P  books  consist  of  a  consolidation  of  more  than  60  separate'  cbaptors,  which 
were  Issued  at  different  dates  between  April.  1922,  and  October.  1923  (one  chapter 
issued  during  the  year).  The  grand  total  value  of  all  mineral  products  for  the  year 
was  about  $4,138,670,000,  a  decrease  of  41  per  cent  from  the  total  for  1920. 

IiNEBAL  Resources  of  the  United  States,  1922.    57  advance  chapters. 

fiNERAL  Resources  of  the  United  States,  1023.    1  advance  chapter. 

EoixKJic  Fouo  215.  Hot  Springs,  Ark.,  by  A.  H.  Purdue  and  II.  D.  Miser. 
12  folio  pages  of  text,  2  maps.  1  columnar-section  sheet,  1  structure-section 
sheet,  8  pis.,  8  figs. 

The  area  described  h»  the  Hot  Springs  district  covers  nl)our  245  squnre  miles 
around  the  city  of  Hot  Springs,  Ark.,  mostly  in  (>arland  County.  It  lies  in  the 
•"Hstern  part  of  the  Ouachita  Mountain  region,  a  mountainous  province  that  ex- 
tendH  from  Atoka,  Okla.,  to  Little  Rock,  Ark.  This  folio  setn  forth  the  general 
geography  and  geology  of  this  province  as  an  Introduction  to  the  more  detailed 
preMentation  of  the  geology  of  the  Hot  Springs  district.  The  district  is  known  prin- 
cipally for  the  famous  hot  springs  from  which  its  only  city  is  named.  These 
8pring8  and  the  mountains  adjacent  to  them  are  under  the  control  of  the  Govern- 
ment as  a  national  park.  The  origin  of  the  hot  springs  is  diKcussed  at  length. 
The  principal  mineral  resources  of  the  district  are  rock  suitable  for  maklnt;  oil* 
stones,  road  material,  clay,  and  shale. 

=rxoLOGic  Fouo  216.    Carlyle-C^ntralla,  III.,  by  E.  W.  Shaw.    10  folio  pages  of 

text,  4  maps,  5  figs. 

Describes  an  area  of  466  square  miles  in  southwestern  Illinois,  lying  in  the 
Till  Plains  Nection  of  the  Central  Ijowland  province,  a  region  that  i^oosists  chiefly 
of  glaciated  plains  and  lies  between  the  Appalachian  Highlands  and  the  Great 
PlaiUN.  A  gentral  description  of  the  geography  and  seology  of  this  province  is  iriven 
SH  an  introduction  to  the  detailed  description  of  tne  two  quadrangles.  The  bed- 
rocks are  exposed  at  few  places  In  this  area,  being  almost  everywhere  buried  under 
beds  of  loess,  glacial  till,  and  alluvium,  but  information  concerning  them  is  afforded 
by  records  of  borings  made  for  oil  and  coal*.  The  section  on  geologic  history  includes 
a  detailed  account  of  the  glaciatlon  of  this  area.  Its  chief  economic  mineral  re- 
sources are  coal,  oil,  and  gas. 

'V:<»ixKiH'  FoLio  217.     Kay.  Ariz.,  by  F.  U  Ransome.     24  fol'o  |>ages  of  text,  4 

mHps.  8  pis.,  13  figs. 

I>escribes  the  geology  of  an  area  of' 250  square  miles  in  Gila  and  Pinal  counties, 
Ariz.,  in  which  the  principal  industries  are  the  mining,  milling,  and  smelting  of 
copper  ore.  Ray  and  a  few  other  settlements  contain  a  total  population  of  about 
10.000,  but  much  of  the  area  is  a  wilderness.  The  geologic  formations  exposM  in 
this  area  range  in  age  from  pre-Cambrian  to  Cretaceous,  and  the  geologic  history  is 
H  record  of  sedimentation,  oeformatiou,  intrusion,  motamorphism,  eruption,  uplift, 
and  erosion.  The  copper  deposits  are  the  chief  resources  of  the  area,  but  it  con- 
tains also  ores  that  yield  gold,  silver,  lead,  zinc,  and  vanadium. 

GrMLOGic  Folio  218.    Riddle,  Oreg..  by  J.  S.  Diller  and  G.  F.  Kay.     8  folio  pages 

of  text,  3  maps,  8  figs. 

The  Riddle  quadrangle  covers  an  area  of  010  square  miles  in  southwestern  Oregon, 
between  the  Cascade  Range  on  the  east  and  the  Coast  Ranges  and  Klamath  Moun- 
tains on  the  west.  The  population  is  about  5.000  and  the  chief  industries  are 
lumbering  and  mining.  The  geologic  formationH  include  both  sedimentary  and 
Igneous  rocks  and  are  of  Paleoiolc  and  later  age.  These  formations  record  re- 
peated uplift  and  mountain  building,  subsidence  and  sedimentation,  erosion,  and 
volcanlsm.  The  mineral  resources  are  gold,  nickel,  and  copper.  This  folio  describes 
the  geology  of  the  quadrangle  and  of  the  larger  region  of  which  it  forms  a  part. 

:'opogbaphic  and  other  MAPS  as  follows.    The  maps  marked  with  an  asterisk 
(•)  were  published  also  with  green  overprint  showing  woodland. 

AlalNinia 

a 

rate  of  Alabama.    Scale,  1  inoh=8  miles. 

Base  map  of  the  State  of  Alalmma.  printed  in  black.  Shows  county  boundaries, 
location  and  names  of  all  towns  and  most  of  the  smaller  settlements,  railroads, 
rivers,  and  many  of  the  ^mnller  streams  and  water  featuros.  This  map  doen  not 
show  contours. 
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Alaska 

Al.iska  (relief  intii)).     St^ul*?.  1  in<li=:^JM^  miles;  uo  contour  Hues. 

Shuded  r«?lief  mnn  in  wMch   tho  physical   foatures  are  brought  out  by  nn  over- 
prinr  in  Hhados  cf  Imiwii,  oti    tl)<>  cniiveiitionai   plan  of  aHSUin«Kl  llluuiiuatlon  frum 
the  northM-est.     Tlio  wuu>r  ffuturi's  arc  Hhowii  lii  blue,  and  the  glaciers  arf!  sbovn 
Uy  n   bliit^  ovcrpriiir   in   a  (onvrntiDnjil  pattern.     The  shading   brinies  out   well  the 
ti't'nd    oi'    tUf    cliii't*    nioiinlMin    raii;:i's    and    the    <llffcrencc    in    hei»;ht    b«*tw(>«>n   :bv 
raugoH  of  southern  Alaska  and  tlu*Ko  of  tbo  coulral  and  northern  parts  of  the  T'*r- 
rit'>ry.  as  v.v]l  as  th«'  r(>nLrast  in  rrllof  1w»t\v«  cm  thi*  mountain  rnngeii  and  the  CL«;!sla! 
plains,   interior   basluK.   and   Arotic   slope.     The  contraHt   of   the   hrowu-tiuted  land 
and   thi>   blue  tint  I'd  Dceau   <'inphusizrs   the   ra^Tj^odness  of  the  coast  of  southeastern 
and   siiutiiA-i»st»'rii   Alaska  and  tls;  (.•iiniparativ»»  smoothness  of  the  coaat   of  wiMeni 
and  northern  Alaska.     The  map  shows  that  the  j^laolers  arc  confined  to  the  hlsb^r 
mountains  of  tbc  south  and  southeast   and   Ulustrateti   the  fact  that   the  cxiMieoir 
of  ;;la<M<  rs  is  more  di>p«>nd«>nt  on  altitude  ancl  precipitation  than  on  latitude  alone. 

Alas^kii  IliiilrujMi— Soward  tn  Matauiiska  coal  Held:  Latitude,  59*  40'  to  61*  53'; 

loML'itude,  147°  to  151°.    S<nle,  1  inoIi--4  miles;  cimtour  interval,  200  feet. 

Tr)poirraphie    map   of  the    region    adjacent    to   thr   southern    third    of    the   Ala^ku 
RailEo.'id,    imiludin^   the  country    l)et\vi.'cn    PrincH    William   Sound   on   the  east  and 
the    ht'Mil   of   (\M»k    Inh't   on    the   west,    and    extentilnj;    from    the    I'uciHc   Oiv.nn  ar 
Seward    northward    to    the   Talke<?tna    Range.      Considerable   portions   of    the  cowi 
line   and   ;he  adjacent  ctnintry   have  lM»en    mapi>ed  in   detail,   as  well  as  a  belt  of 
territory  h-everal   miles  wMe  alon;?  the  line  t»i  the  railroad,  but  the  remainiler  uf 
the   renlon   Is  only   imperfectly   known,   and    the  f<'atun>8  of  some   areas   in  it  are 
represented  only  by  blank  spaces.     Among  tlie  striking  features  shown  are  the  de^ 
fiords  of  tii«>  iDrthwcst  coast  of  Prince  William  Sound,  the  bu^c  glaciers  amon£  tli<* 
mountains  back  of  that  coast,  and  the  great  depression  which  separates  the  Kenai 
Mountains  on  the  south  from   thf  (Miugach    Mountains  on  the  north,  and  through 
which  the  waters  of  1  rinee  William  Sound  and  (.'ook   inlet  almost  meet. 

■ 

Arizona 

State  of  Arizona.    Scale,  1  ineli=S  miles. 

Uasi»  map  of  the  Stato  of  Arizona,  printed  in  two  colors.  Shows  county  bounil 
arics.  location  and  names  of  all  towns  and  most  of  the  smaller  settlements,  auii 
railroads  (in  Idack)  and  rivoi'S  and  many  of  the  smaller  Ktreams  and  water  feator^ 
(in  blue).    This  map  does  not  show  contours. 

California 

IJulLird:  Latitude.  ;W    4;''  to  3ii''  oil'  3U"  ;  longitude,  llO**  45'  to  119*  52' 30". 

Srale.  1  iiich=>'S»  mile;  contour  interval,  5  feet. 

^lan  of  an  an^a  in  Fresno  and  Madera  tfounties  at  the  n(»rtheast  side  of  5*J" 
Joaquin  Valley,  Just  south  of  the  i)lace  where  San  Joaquin  River  emerges  from  the 
footliills  of  th«*  Sierra.  The  area  is  crossed  by  several  low  southwest^"''' 
trending  alluvial  ridges  built  by  distril)utarles  of  the  river  at  timet  of  flood,  wbicfl 
are  now  traversed  by  irrigatbm  <iltches  that  bring  water  from  the  fuothilLs.  S*"* 
Joaquin  River  crosses  the  northwestHpu  part  of  the  area.  Part  of  the  city  oi 
Fresno  is  included  In  the  southern  part  of  the  area. 

Citrus  <;ove:  Latitude.  30°  'M'  30"  to  3«**  45';  louffitude,  119'  15'  to  119'  - 

30".    Scale,  1  iucli=Vj  mile:  contour  Interval,  5  feet. 

Map  of  parts  of  Fresno  and  Tuhirc  couutlos,  In  the  eastern  part  of  San  Joa«iuin 
Valley,  at  tlio  Iniso  of  the  foothillK  of  tlu»  Sierra  Nevada. 

i'lovis:  I^iiitud,3.  30°  45'  to  30"  'yz'  ;^0"  ;  hmgitude.  119'  37'  30"  to  119'  ^'''• 

Smle.  1  inch=>i»  mile:  contiKir  interval.  5  feet. 
Map  of  an  ar^a  in  Fresno  County,  In   the  eastern  part  of  San  Joaquin  VaU^^ 
Conejo:  Latitude.  :<0°  'MV  to  30"  37'  30":  longitude,  119"  37'  30"  to  119*45'. 

Scale,  1  inch—!!,  ndle;  conii^ur  interval,  5  feet. 

Map  of  part  of  Fre«<no  County,  in  San  Joaquin  Valley,  whose  surface  is  crosjjjj 
l>y  an  irn-gular  line  of  depressions,   15  to  20   feet  dwp,  which   probably  Buurk  tiK 
(■<iur.s4'  of  a  former  distributary  oi    Kings  Iliver.     Many  of  the  deeper  dcpre»w"J 
<*<>ntaln  ponds,  si>me  of  thr-m  inti'rmittent.     Tlu:  an>a  contains  no  permanent  itretBi 
l>ut  is  crossed  by  irrigation  ditches  that  reach  all  parts  of  it. 

Englehrecht  llancli :  I^titudt\  30"  :Ji)'   to  30^  37'  30":  longitude.  120*  13'^' 
rjO"  'Jii'  30".     Scale,  1  imh— »_.  mile:  ciuitonr  interval,  5  feet. 

Map  (ff  an  aroa  in  Fresno  Tounty,  in  the  southwestern  part  of  San  JoaqujJ 
Valley.  II  contains  no  permanent  streams  and  is  Inhabited  only  in  a  part  of  ^^ 
nortlieast  comer,  which  is  irrigated  »>y  ditchcK. 

•(iravelly   Ford:  Uititude,  3(>'    ir/   to  :J0°   52'   30";   longitude,  120'   7'  30"  t" 

VJO"  l.V.     Scale,  1  incli--^j  mile:  contour  Interval,  5  feet. 

Map  of  an  area  in  Madera  and  Fresno  counties,  on  the  alluvial  plain  ot  ^° 
.Toaipiin  River.     Across  tlii«  plain  the  river  flows  in  a  cliannel  5  to  10  feet  In  deptn- 
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lenidoii:  Liititude,  36'  45'  to  36''  52'  30";  longltudo,  llO*"  52'  30"  to  ^20^ 
Scale,  1  irMrh=v>  mile;  ct»utour  Interval.  5  feet. 

Map  of  an  area  In  Fretino  and  Madera  coimtlea,  in  San  Joaquin  Valley  u  littl** 
east  of  the  ereat  bend  of  San  Joaquin  River, 'which  croaaes  the  northern  part  of 
the  area,  swmgrlng  from  side  to  side  of  a  allghtly  sinuous  trench  half  a  mile  wide 
and  50  feet  deep. 

Uguna  Seca  Ranch:  Latitude,  36**  45'  to  36**  52'  30";  longitude,  120"  45'  to 
120'*  52'  30".     Scale,  1  lncli=Vi  mile;  contour  internal,  5  and  25  feet. 

Map  of  an  area  in  Fresno  and  Merced  counties,  on  the  west  side  of  San  Joaquin 
Valley,  at  the  northeast  base  of  the  Panoche  HUls. 

l^vis:  Latitude.  36°  30'  to  36"  37'  30";  longitude.  120**  22'  30"  to  120'  W. 
Scale,  1  inch=^/^  mile;  ccuitour  Interval,  5  aiid  25  feet. 

Map  of  an  area  in  Fresno  i'ounty.  in  the  western  part  of  San  Joaquin  Valley,  at 
the  northeast  base  of  Monocline  Ridfre.  The  southwest  corner  is  occupied  by  a  pan 
of  Monocline  Ridge,  one  peak  of  which  stands  1.150  feet  above  se4i  level. 

Malaga:  Latitude.  3^i°  37'  30"  to  30°  45':  longitude.  110''  37'  30"  to  110"  4.','. 

Scale,  1  inch=^  mile;  contour  interval,  5  f»»et. 

Map  of  an  area  in  Fresno  County,  in  the  euHtern  part  of  San  Joaquin  Valley,  inolud- 
ing  in  its  northwest  corner  part  of  the  city  of  Fn^sno. 

-VfnUota:  latitude,  36'  45'  to  36°  52'  30"  ;  longitude.  120°  15'  to  120°  22'  30  ". 

Scale,  1  inch = Mr  mile;  contour  interA'al,  5  feet. 

Map  of  parts  of  Madera  and  FYe^no  counties,  in  San  Joaquin  Valley,  at  the 
Janctlon  of  San  Joaquin  River  and  Kin^s  Ri\'er  Slough. 

Monocline  Uidge:  Latitude,  36°  30'  to  36°  37'  ;J0"  :  longitude,  120°  3IV  to  120' 

37'  iV)'\     Kcale,  1  inch=\<i  mile;  contour  intenal,  5  and  25  fei>t. 

Map  of  an  area  in  Fresno  County,  in  the  western  part  of  San  Joaquin  Valley,  at 
the  northeast  base  of  Monocline  Ridge. 

M-jingedale  School:  Latitude,  36°  45'  to  36°  52'  30";  longitude.  110°  22'  l^)" 
to  119°  30'.     Scale,  1  inch=%  mile;  contour  Interval,  5  feet. 

Map  of  an  area  in  Fresno  County,  in  the  valley  of  Kings  River,  where  it  emerges 
from  the  foothills  of  the  Sierra  Nevada.  Kings  River  emerges  from  its  gorge  at  an 
elevation  of  500  feet  as  a  braided  stream  and  is  tapped  by  irrigation  canals  at  sev- 
eral places  in  the  next  few  miles.  The  floor  of  the  valley  widens  from  one-fourth  of 
a  mile  ut  the  mouth  of  the  gorge  to  more  than  a  mile  at  the  south  margin. 

t^i^iey:  Latitude,  36°  30'  to  36°  37'  30"  :  longitude,  119°  22'  ;J0"  to  119°  :{<)'. 

Scale,  1  inch=V>  mile:  contour  interval.  5  feet. 

Map  of  parts  of  Tulaj-e  and  Fresno  counties,  in  the  eastern  part  of  San  Joaquin 
VaUey.  Kings  River  flows  southward  across  the  western  part  of  the  area  between 
banlcs  20  to  50  feet  high,  and  an  abandoned  channel  about  20  feet  deep  lies  west  of 
the  present  one. 

^Ima:  Latitude,  36°  30'  to  36*  37'  30";  longitude.  IIO**  30'  to  119''  37'  30". 

Scale,  1  inch=%  mile;  contour  interval,  5  feet. 

Map  of  a  part  of  Tulare  and  E*n>Hno  counties,  in  Snn  J<»aqulu  Valley.  Kings 
River,  the  principal  stream  of  the  region,  crosses  the  southeast  corner  cif  tho  area, 
and  its  water,  which  is  taken  from  the  river  farther  up  and  carried  tu  ditches  or 
canals.  is  used  to  irrigate  tho  entire  area.  A  first-class  automobile  road  orossos  tli»» 
area  through  the  towns  of  Kingsbury  and  Selma. 

Stokes  Mountain:  Latitude,  36*'  30'  to  36°  37'  30":  longitude.  119"  7'  30"  tn 
119*  15'.    Scale,  1  inch=i^o  mile:  contour  interval,  5  feet. 

Map  of  part  of  Tulare  County,  along  the  foothills  on  the  east  side  of  San  Jt>aquiii 
Valley.  Only  the  part  of  the  area  lying  below  GOO  fei't  above  sea  level  has  I.'«m>u 
mapped. 

Uiltana:  Latitude.  96"  30'  to  36'  37'  30";  longitude.  119'  15'  to  119°  22'  30". 
Scale,  1  inch=i^  mile;  contour  Interval,  5  and  25  feet. 

Map  of  an  area  in  Fresno  and  Tulai>e  counties.  In  the  northeastern  part  of  .s^m 
Joaquin  Valley.  The  area  is  crossed  by  the  shallow  furrows  of  a  few  intermittent 
streams.  Two  mountains — .Smith  Mountain  and  Curtis  Mount.iin — rise  bi>ldiy  ahi^vi^ 
the  plain  to  heights  of  1,019  and  1.310  feet,  respectively. 

•lerra  Loma  School:  Latitude.  36«  37'  30"  to  36'  45';  longitude.  120°  37'  30" 

to  120°  45'.     Scale,  1  lneli=i^  mile:  t*ontour  interval.  5  feet  and  25  feet. 

Map  of  an  area  in  Fresno  County,  in  the  southwestern  part  of  San  Joaquin 
VaUey,  at  the  base  of  the  Panoche  UiUs. 

'orrance:    Latitude,    33°    48'    to    33°    54';    longitude,    118°    18'  to    118°  26'. 

Scale,  1  inch=2,000  feet :  (-ontour  interval.  5  feet. 

Map  of  part  of  Los  Anceles  (bounty,  in  southern  Cilifornia.  on  the  coast  Jusr 
north  of  the  San  Pedro  IlillK.  whose  northern  base  enters  the  southern  part  of  thi> 
area  mapped.  Off  Redondo  Beach  the  under-water  contours  reveal  a  deep  channel. 
which  leads  out  from  the  shore  :ind  (!eKiH^iid.««  sharply  to  a  depth  of  more  than  >«H) 
feet  below  sea  level. 
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Tumey  Hills:  Latitude.  36?  32'  80"  to  36'  37'  30":  longitude.  120*  37'  30"  tu 

120*  45'.     Scale,  1  inch=i^  mile;  contour  Inten-al,  5  and  25  feet. 

Map  of  part  of  an  area  in  Fresno  and  San  Benito  oountie*.  anionic  tbe  foothill;: 
on  the  southwest  side  of  San  Joaquin  Valley.  The  area  is  croKised  by  the  gulchf"!: 
of  Panoche  and  Silver  creeks,  which  are  several  hundred  feet  deep. 

AValitoke:  Latitude,  36'*  37'  30"  to  36**  45' ;  longitude.  119*  22'  30"  to  119*  3iV. 

.Scale.  1  incli=V2  mile:  contour  inten'al,  5  and  25  feet. 

Map  of  part  of  Freuno  County  on  the  east  «lde  of  San  Joaquin  Valley,  where 
KiuKS  Rivor  emerges  from  the  foothills  of  the  Sierra  Nevada.  Kings  River  fl<>«K 
southward  across  the  western  part  of  the  area  in  several  shallow  interlaced  chan- 
nels on  a  broad  flood  plain  bounded  by  banks  25  to  30  feet  high. 

Wisdom  Well:  Latitude,  36°  45'  to  36'  52'  30";  longitude,  120*  30'  to  120' 

37'  30".     Scale,  1  ineh=i^  mile;  contour  interval,  5  feet. 

Map  of  part  of  Freano  County,  in  the  western  part  of  San  Joaquin  Valley.  There 
are  no  permanent  streams  in  the  area,  which  Is  }«Imo6t  uninhabitetl.  except  a  sm.ill 
part  nt  its  eastern  margin,  which  is  irrigated  from  deep  wells. 

Hawaii 

"  Honuaiio :  Latitude,  19°  to  19**  15' :  longitude.  155**  30'  to  155*  45'     Scale 

1  Inch=l  mile;  contour  interval,  50  feet. 

Map  of  part  of  the  southeastern  side  of  the  island  of  Hawaii,  extending  from  sei 
level  in  the  southeastern  part  of  the  area  to  7,350  feet  in  the  northwest  corner  od 
the  slope  of  Mauna  Loa.  The  outlines  of  extensive  recent  lava  flows  are  indicat<^. 
and  the  character  of  the  lava,  whether  aa  or  pahoehoe,  ifr  shown  by  a  convention  of 
the  contouring.  Parasitic  cones,  fault  scarps,  and  earthquake  cracks  are  also  in- 
dicated. 

*Kalae:  Latitude,  IS**  45'  to  19';  longitude,  155*  35'  to  155*  50'.     Scale.  1 
!neh=l  mile:  contour  interval,  50  feet. 

Map  of  part  of  the  southern  angle  of  the  island  of  Hawaii,  wblcfa  ranges  In  alti- 
tude from  sea  level  along  the  shore  to  1.150  feet  at  Pnu  Kanwila,  near  the  northern 
margin.  A  great  fault  scarp  extends  from  the  9hore  northward  beyond  the  area. 
The  outlines  of  extensive  recent  lava  flows  are  indicated,  and  the  two  kinds  •f  la^. 
aa.  and  pahoehoe,  are  shown  by  a  convention  of  the  contouring. 

"*  Pahala :  latitude,  19**  to  19**  15' ;  longitude.  155**  15'  to  155*  30'.     Scale  1 
inch=l  mile;  contour  interval,  50  feet. 

Map  of  part  of  the  Kau  district,  on  the  southeastern  coast  of  the  island  of  Hawaii, 
on  the  southern  slope  of  the  great  volcano  of  Mauna  Loa.  The  surface  of  the  arm 
rises  from  sea  level  to  2.700  feet  In  the  northwest  corner.  The  outlioes  of  several 
recent  lava  flows  are  Indicated,  as  well  as  a  number  of  large  cracks  and  a  few  para- 
sitic coni^.  and  the  difTerence  in  the  character  of  the  surface  of  the  two  sorts  of 
lava,  aa  and  imhoehoe,  is  shown  by  a  convention  of  the  contouring. 

Idaho-Oregon 

Snake  River.     Plan  and  profile  of  Snake  River,  Lewlston.  Idaho,  to  Huntingtou. 

Orcp.     Scale,  1  inch=T{j  mile;  contour  intervai  on  land,  25  feet,  on  river 

surface,  5  feet;  vertical  scale  of  profiles.  1  inch=20  feet     Size,  20  by  IP 

inches  (except  sheet  I,  which  is  23  by  19  inches).    17  sheets  (10  plans,  7 

profiles). 

Sheets  A  to  H  show  the  course  of  Snake  Rivor  from  the  mouth  of  Burnt  BlTer, 
near  Huntington,  Oreg.,  to  the  mouth  of  Clearwater  River,  at  Lewlston,  Idaba 
All  rapids  and  islands  in  the  stream  and  the  sand  flats  along  Ita  course  are  shown, 
and  the  form  of  the  imme<llntely  adjacent  slopes  is  shoTiii  by  contours.  Sheet  J 
is  a  map  of  the  part  of  the  Nrz  Perro  National  Forest  that  lies  between  Snake  «M 
Salmon  rivers.  Sheet  J  shows  the  topography  of  several  proposed  dam  sites,  so  tbe 
scaJo  of  1  Inch  to  400  f«H»t  and  with  10-foot  contours.  Sheets  K  to  Q  siiow  tbf 
profile  of  Snake  River  throughout  the  stretch  mapped. 

lUlnois 

"Buda:  Latitude,  41**   15'   to  41''  30':   longitude,  89**  30'   to  89*  45\    Seal*. 

1  lnch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  In  Buroau  County,  In  the  (ilacial  Till  Plains.     The  most  promi 

nent    features    of    the   relief    are    sev«  ral    broad,    irregular    morainal    ridges  W  '"  • 

200  feet  high.     The  Illinois  and   MisslKSippi   Canal  crosses  the  area   from  etst  tn  , 

west  through  a  low  gap  in  the  moraine.  ! 

"Dongola :  Latitude,  37**  15'  to  37'  30' :  hmgitude,  SO**  to  89**  15'.     Scale,  1    " 
inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Union.  l*ula«kl.  .Itdinson.  and  Alexander  counties,  in  the  sottth*™ 
«»nd  of  tho  State.  An  old  abandoned  river  valley,  ,S  to  4  miles  ivlde.  crossei  tM 
southern  part  of  the  area  and  is  traversed  by  Cache  River  in  a  manAi-bordeico 
course,  which  is  remarkably  straight,  as  compared  with  the  meandering  councs  of 
the  other  streams.  The  s(*uthern  margin  of  the  area  lies  In  the  Mississippi  emMf* 
raent  portion  of  the  (iulf  Coastal  Plain. 


PUBLICATIONS  17 

Monmouth:  Latitude,  40*  45'  to  41**;  longitude,  90'  30'  to  90'  45'.  Scale, 
1  inch=l  mile;  contour  Interval,  20  feet. 

Map  «f  part  of  Warppii  County.  In  the  Till  Plaints.  The  nearlj*  flat  aurface  of 
the  area  lies  700  to  786  feft  above  sea  levol  and  is  cut  to  a  depth  of  20  to  60  feet 
by  the  steep-pidcd  valleys  of  neveral  creeks  and  by  the  ravines  of  nnmeruns  small 
tributaries. 

niinols-Misswiri 

onesboro:  Latitude,  ST**  15'  to  37*  30';  longitude.  Sii^  15'  to  89*  SO'.  Scale, 
1  inch=l  mile;  contour  interval,  20  feet.  (New  edition,  showing  entire 
quadrangle;  previous  edition  showed  only  the  portion  in  Illinois.) 

Map  of  parts  of  Union  and  Alexander  counties,  III.,  and  Capo  Girardeau  Countj, 
Mo.,  Id  the  extreme  southoaMt  cortfer  of  thp  Osark  upland.  The  summit  of  At- 
\v(mk1  Kidge  rlHeN  900  feer  above  sea  level.  Mississippi  River  flows  southward 
ocross  the  western  part  of  the  area  in  a  trcnrh  3  to  4  miles  wide  and  nearly  800 
tfet  deep. 

Illinois-Wisconsin 

[8(^0  alKo  Wiitconsin-IUinois] 

Grays  Lake:  Latitude.  42**  15'  to  42*^  30';  longitude.  88^  to  88*  15'.    Scale,  1 

inch=l   mile;  contour  interval,  10  feet. 

Map  of  parts  of  Lake  and  McHenry  counties.  III.,  and  Kenosha  County.  Wis.,  In 
the  E^jsterEi  I^ke  section.    The  terminal  moraine  of  the  Lake  MichiRon  lobe  of  the 

Wisconsin  ice  sheet  traverses  the  western  part  of  the  area,  where  some  knolls 
and   short  rldffe?  stand   100  feet  above  the  general  leveL     Many  of  the  hollows 

throughout  the  area  are  occupied  by  swanr^M  and  small  ponds,  and  Fox  River 
flows   southward    across    itK   western   part    throufrh   a    chnln   of   lakes   of   irregular 

form,  most  of  which  havt>  marshy  shores. 

Kcntncky 

Bowling  Green :  Latitude.  36"  45'  to  37** ;  lonjrltude,  86*  15'  to  86"  30'.    Scale, 

1  inch=l  mile;  contour  interval,  20  feet. 

3fap  of  parts  of  Warren.  Allen,  and  Simpson  cuuntloft.  in  a  relatively  low  part  of 
tilt*  Highland  Rim  I'laroau.  Tho  northwestc^rn  half  of  the  area  is  a  gently  rolling 
plain,  which  standi  500  to  600  feet  above  sea  level  and  which,  especially  in  its 
eastf^m  part,  is  pitted  with  hundreds  of  slnk'ioles  and  larger  Irregular  depressions. 
Nearly  all  the  drainage  ways  except  the  large  streams  are  underground.  The  south- 
eastern half  of  the  area  \h  an  upland,  whose  rather  irregular  surface,  much  cut  by 
ravines,  lies  600  to  800  feet  nliove  sea  level  and  Is  drained  chiefly  by  surface  stn'ams. 
Barren  River  and  several  branches  of  Drake**  Creek  vtohh  the  area  In  meandering 
trenches  cut  100  feel  or  mor»»  below  the  level. 

^Mammoth  ('ave:  Latitude,  .37°  t(»  37°  15';  longitude.  8^J°  to  80°  15'.     Scale. 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Edmonson.  Barren,  Warren,  and  Hart  counties,  near  the  north- 
western margin  of  the  Highland  Rim  Plateau.  The  upland  surface  is  cut  by  the 
winding  trenches  of  Green  and  Nolln  rivers.  The  conspicuous  features  of  the  area 
are  the  absence  of  surface  drainage  In  a  large  part  of  it  and  the  hundreds  of  sink 
holes.  Mammoth  Cave  Is  in  a  ridgf'  In  the  northeast-central  part  of  the  area,  among 
the  largest  and  deepest  sinks. 

State  of  Kentucky  (relief  maii).     Scale,  1  incli=8  miles;  no  contour  lines. 

8haded  n.>llef  map  in  which  the  phynlcal  feature8  are  brought  out  by  an  over- 
print In  shadps  of  brown,  on  the  conventional  plan  of  assume<1  illumination  from 
thf*  northwest.  The  water  fentures  are  shown  In  blue.  The  shading  brings  out 
Mtrongly  the  hilly  character  of  the  two  coal  fields  of  the  State,  particularly  the 
Hastem  field,  in  which  the  topography  is  verv  rugged.  A  belt  of  hills  eurrounds 
the  bluegrass  region  of  Lexington  and  Frankfort,  accentuating  the  level  character 
of  this  region,  which  Is  broken  only  by  the  deeii  gorges  of  Kentucky  and  Licking 
rivers.  The  Jackson  Purchase  region,  west  of  Tennessee  River,  is  the  lowest  part 
of  the  State.  The  only  mountalnouH  topography  is  in  the  southeast  corner  of  the 
State,  where  Pine  and  Cumberland  mountains,  typical  Appalachian  ridges,  enter  the 
State  firom  the  south. 

Maine 

•Fannin^ton:  Latitude.  44°  :H}'  to  44^  4.^/:  long  tude.  70'  to  70°  15'.     Scale, 
1  inch=l  mile:  contour  int«'rval,  20  feet. 

Map  of  part  (»f  Krnnklin.  Kennebec,  and  Somerset  counties.  Just  off  the  south- 
eastern border  of  the  mountainous  part  of  the  State.  More  than  half  the  area  \m 
forested,  the  cultlvate<l  land  being  limited  to  that  which  is  most  easily  accessible, 
itendy  River,  a  tributary  of  tbt?  Keiinehec,  drains  all  of  the  area  except  the  south- 
west comer,  which  is  crossed  by  Androscoggin  River.  The  m'ap  shows  a  secondary 
aDtomoblle  highway  across  the  area  from  south  to  north,  passing  through  the  towns 
of  Jay,  Wilton,  Farmlngton,  and  Fairbanks.  South  of  Chestervllle.  for  a  distance 
of  4  miles,  a  road  occupies  the  crest  of  a  narrow  ridge  which  in  places  Is  50  feet 
high.  Such  ridges,  known  a«  eskers.  were  formed  under  a  great  Ice  sht^et  that  once 
corered  all  this  region. 
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Michican 

♦Marshall:  Latitu«l<s  4'2^-   I'l'    n»  42^   ."^r :   l(>iia:irinl(s  84'    45'   to  So*.    Smle. 

]  incli=l  mile:  contour  interval.  10  feet. 

Map  of  an  area  In  Calhoun  ami  Raton  ci)untl«'s.  in  the  we«t«'rn  part  of  tho  Thumb 
Cpiand.  Much  of  tho  aroa  is  occupied  hy  irregular  inrtrainal  ridges  and  group:*  r»f 
8mall  knolls  50  to  150  foet  hish.  interHperi»4*U  with  numerous  knttlo  holes,  morip  of 
which  contain  small  pondK.  Much  of  tht>  low  uround  l)etwecn  the  moralnal  rid;;e« 
i«  occupied  by  swamps  uv  puiidf>,  and  most  ot  th«'  small  s^tn'anft'  have  been  artiflciiHj 
straightened  by  ditching. 

Misaisaippi 

♦Mortiin:  Latitude.  a'J"  15'   t*»  IVJ"  30:  lon^Mtude.  89**  30'  to  89"  45'.    Sonle. 

1  iuoh=l  mile;  contour  interval.  20  feet. 

Map  of  an  area  in  the  eaNtern  part  of  the  Ouif  Coastal  Plain,  between  25  ami 
40  miles  east  of  Jackson,  mostly  in  Scott  County,  though  it  extends  westward  ahnut 
a  mile  into  the  eastern  part  of  Uankin  i'ouuty. 

♦Pelaliatchee:  Latitude,  32°  ir,'  to  ;^-J'  3iV  ;  lonsiitude.  80"  4.>'  to  90^    S<.-ale. 
1  iuch=l  mile:  contour  interval,  20  feet. 

Map  of  parts  of  Rankin,  iScoit.  and  Madison  counties,  in  the  Coastal  Plain.    Tbf- 

f>rincipal  streams  flow  in  zigzag  courses  on  flood  plains  a  ndle  or  so  in  width,  which 
n  some  places  are  marshy. 

•Tupelo:  Latitude.  34'*  l;''  to  :34'  3»r  ;  lonjjltude.  88^  3«r  to  S8'  45'.    Scalo.  1 

Inch=l  mile;  <ontour  interval,  20  feet. 

Map  of  an  area  in  Lee,  Itawamba.  Prentiss,  and  I'uion  counties,  near  the  inner 
margin  of  the  <^iulf  C>»astal  Plain. 

MiMOuri 

[See  also  Illinois-Missouri] 

♦Polo:  Latitude,    39''    30'    to   39'    45';    longitude,   'M     to   94''    15'.     S^.-alc.  1 

inch=l  mile ;  contour  interval,  20  feet. 

Map  of  most  of  the  west«Tn  half  of  Caldwell  County  and  a  strip  2  to  '.\  milrt 
wide  along  the  eastern  border  of  Clinton  County  near  and  soritli  of  Cameron. 
^5hows  also  a  narrow  strip  at  the  north  edge  of  Ray  County  and  a  very  small  part 
of  I>ekalb  County.  This  area  lies  not  far  east  of  St.  Joseph  in  the  sontheni 
part  of  tho  dissected  till  plains  of  the  Central  Lowland.  In  the  region  that  waj^ 
traversed  by  one  or  more  of  the  oldest  of  the  glaciers  of  the  great  ice  age.  Mort 
of  the  drainage  is  tributary  to  Grand  River,  but  the  sti*eams  in  the  northwrt«t'm 
part  flow  directly  to  the  Mis.'^ouri. 

Montana 

State  of  Monianii.     S<alc,  1  in«*li— ^s  miles. 

Base  map  of  the  State  of  Montana,  In  two  sutiHs.  printed  In  two  colors.  ShwJ* 
county  lK)undarieN.  location  and  names  of  all  towns  and  most  of  the  smaller  ^ttl^- 
mcnts,  and  railroads  nn  black t  and  rivers  and  many  of  the  smaller  streanw  ana 
water  feaiturcs  ^in  l>lue;.     This  map  does  not  .show  contours. 

New   York 

♦  Cattarau^is:  Latitude,  42'  15'  to  42'  30' :  longitude.  IH'*  45'  to  70**.    Scale.  1 

incli=l  mile;  contour  interval,  20  feel. 

Map  of  an  area  in  Cattaraugus  County,  near  the  northwestein  margin  of  tij 
Alleeheny  Plateau.  The  northern  and  northwestern  parts  of  the  area  are  occopifj 
by  a  hutre  recessional  moraine,  through  which  Cattaraugus  Creek  and  Its  "^'O^'j 
branch  have  cut  postglacial  gorges,  parts  of  which  are  between  rock  walls  1*^^^ 
hundred  feet  high.  These  gorces.  although  very  little  known,  are  two  ojf  the  dwp«^ 
of  the  postglacial  gorg<»s  of  western  New  York.  The  subcontinental  divide  beivw" 
the  dralnagi^  basins  of  the  St.  Lawrence  and  the  Mississippi  crosse.**  the  qnadranfM* 
from  east  to  west  in  a  zigzag  CMir.se.  Conewango.  Little  Valley,  and  other  creek*  "• 
the  southern  part  of  tb«»  art^a  being  tributaries  of  Allegheny  River,  wbereai  t'*^" 
taraugus  ("reek  flows  to  Lake  Eric. 

♦  Randolph  :  Latitude.  42°  to  42"  15' :  baigitude.  7s'  45'  to  79 \     Scale,  1  inch=l 

mile:  cont«>ur  intervwl,  2^»  f^^t. 

Map  of  part  of  Cattaraugus  County,  in  the  Allegheny  Plateau.  Allegheny  Ri*** 
flows  southwestwnrd  across  the  area.  From  Cold  Sprint;  a  broad  pr<^laclal  valwf 
extends  northwestward  beyond  thp  limits  of  the  area.  This  valley  is  crossed  ne«^ 
Price  i'orners  by  the  terminal  moraine  of  the  Wisconsin  drift  sheet  that  now  fonnj 
tl)o  (iivid<»  iM'twcen  Cold  Sprine  (-reek,  which  flows  directly  to  the  river,  and  LUtK 
Conewango  Creek,  whose  waters  Join  ti)«>  river  farther  down  after  taking  a  devioitf 
route.  The  southeastern  i>art  of  the  ar«*a  is  included  in  the  new  Allegany  Stitr 
Park. 
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Santa  Clara  :  Laiitiide.  44'  .SO'  tn  4^^  4.T  :  lon-itii.le.  74'  l."i'  to  74°  ,%'.     Scale, 

1  lnch=l  mile :  contour  interval.  2u  fwt. 

Map  of  uu  urea  in  Frauklin  C'oimtv,  in  Tb<.>  nurthorn  parr  of  the  Adfr^Ddacks. 
The  area  shows  the  effectb  of  heavy  giaciatluii  in  the  rounded  contour  of  the  hlllSr 
the  drift-choked  and  swampy  vallcyH,  and  the  diwrtod  and  unsystematic  drainage, 
and  it  contains  several  kami*  uim]  kHtle  iDoniines  and  8ome  chains  of  eskers. 

Oregon 

[S.«.  nlso  Idaho-Oregon] 

AlnmiT  Angel!  Latitude.  45''  to  4."^  1."':  longitude.  l^'J**  4."*'  to  123°.     Scale. 

1   in(rli  =  l   ijillt':   r(»ntour  interval.  2"»  feet. 

Map  of  parts  of  Marion.  i'lJickimsK.  and  ^anihill  «ountiei<,  in  the  c-astern  part  of 
tlif  Willamette  V.ilh*y.  The  >rr».'ater  part  oi  tn**  «n'a  Is  an  alluvial  flat  that  riaea 
from  75  feet  aN^vt-  sV-a  level  in  thi*  northw<'f«t  (••»m«*r  to  2(m»  fuet  in  the  southeast 
lorner.  wln-re  a  few  outlier*,  of  ih*-  foothills  n^aoh  altitudes  of  about  500  feet. 
The  priiicipRl  streams  flow  in  ni''and<  ring  courses  in  flat -bottomed  trenches  25  to  50 
f«et  W'low  the  general  level. 

Uwdsport:  Latitude.  48*  30'  to  4H°  45':  longitude,  124°  to  124°  15'.     Scale, 

1  inch=l  mile:  contour  intcrvnl.  'A)  fett. 

Map  of  jjarts  of  iKjuglas  and  (.'(kjs  countWs.  on  the  coast  at  the  mouth  of  Umpqus 
River.  Th**  jrn'ater  jMirt  of  th««  area  is  rath«*r  rough.  Ix'ing  occupied  by  the  westem- 
f«>othi1]s  of  thj'  Oregon  Coast  Range,  some  peaks  of  which,  in  the  soutbeaKtem  part 
•if  the  ar»*a.  stand  1.500  f«  et  above  sea  lev«»i.  Along  the  coast  is  a  lK?lt  aliout  a  mile- 
wide  and  less  than  100  feet  above  the  sea.  occupied  chiefly  by  wind-blown  sand, 
which  has  choked  the  mouths  of  several  vallevs  f^o  that  they  are  now  occupied  bj 
narrow,  winding  lakes.  Most  of  the  ar«»a.  whfrh  Is  very  spar>oly  settled,  is  in  the- 
Siuslaw  National  Fore<t. 

»taie  of  Orei^on.     Scale,  1  in(;h=l  mile. 

Base  map  of  thi^  State  of  Oregon.  prlnte<l  in  two  ctdors.  •  Shows  county  bound- 
nr|f.>s,  loratiun  and  names  of  all  towns  and  mo.st.  of  the  smaller  settlements,  and; 
railroads  <  In  Mnrk  >  and  rlver<  mid  many  of  th**  smalU-r  stnams  and  water  features 
«ia  blue).     This  map  do^-s  not  show  contours. 

PennsyWania 

Howaril:  Latitude.  41°  to  41*   15':   longitude.  77°  :i<»'  to  77°  45'.     Scale,  1 

inch=l  mile:  i.'ont'iur  interval.  20  feet. 

Map  of  an  are.i  in  Clinton  and  Center  counties,  partly  in  the  Allegheny  Plateau 
nnd  partly  in  the  Appalachian  Ranges.  In  the  northeastern  oart  of  the  area  the 
West  Branch  of  Susquehanna  River  flows  in  a  gorge  nearly  1,000  feet  deep  and  only- 
:i  mile  wide  at  the  top.  The  plateau  is  bounded  on  tht  southwest  by  the  escarps 
ment  of  the  Allegheny  Front,  marking  an  abrupt  descent  to  the  Bald  Bagle  Vallej. 
I'ublisht'd  also  in  nu  ediFtion  with  ;.'ray  overprint  showing  the  relief  by  shading. 

Milton:  Latitude.  4r  to  4r  15';  lonptude.  7fi°  45'  to  77*.     Scale,  1  inch=l 

mile:  contour  interval.  20  feet. 

Map  of  an  area  that  includ^H  parts  of  Lycoming.  Union.  Xorthumberlauil.  and' 
Montour  counties,  in  thf»  Appnlai.blan  Valley  belt  southeast  of  WllUamsnort.  The* 
quadrangle  is  crosspd  by  the  W»»t.t  Branch  of  Susquehanna  River,  which  flows  at 
li'vels  between  43o  and  oOO  feet  above  the  sea.  State  Highway  No.  18  runs  south- 
eastward from  WiUianisport  to  Muncy  and  thence  southward  through  the  Muncy 
HillH  to  Milton,  and  th»*  valley  of  th««  river  is  trp versed  by  railroads. 

'^hipiiensbnrg :  Latitu<le,  40''  to  40°  l.V:  longitude.  77"  .W  to  77**  45'.     Scale,  1" 

iiicli=l  mile:  contour  interval,  20  feet. 

Map  of  an  area  in  Frauklin.  rumbcrland,  l*erry,  and  Huntingdon  counties,  In- 
th«^  Appalachian  Vwlhy  and  Ranges.  The  extreme  Houtbeast  corner  of  the  ari'a 
li«».s  on  the  lowermost  slope  of  tlie  north w<'stcrn  base  of  South  Moantain. 

Trout  Kun:  Latitude.  41°  1.1'  to  41°  81^':  lonjtritude.  77!  to  77°  1.^.     Scale.  1 

lnch=l  mile:  c<>ntour  interval.  20  f<'et. 

Map  of  nn  arf-a  in  Lycoming  County,  partly  in  the  AJlt^gheny  Plhteau' and  partly 
ill  the  Apiialacbinn  Valley  Ixlt.  Tiie  surface  of  the  plateau  is  trenched  by  the  deep 
Korge  of  Lyc(»ming  Creek,  which  at  som«*  places  reache.s  a  depth  «)f  l,r>0<.>  feet,  and 
bv  many  smaller  valleys  and  ravines.  The  Allegheny  Front  crosses  the  area  a  little- 
south  of  Its  center  as  a  bold  escarpment  600  to  90O  feet  high.  The-  extlwme  south- 
east comer  of  the  area,  less  than  rtOO  feet  nbove  sea  level,  is  in  the  valley  of  the 
West  Brsnch  of  Susquehanna  River. 

T.vri)ne:  Latitude.  4(»°  30'  to  40°  4'/  :  lonp  tud^,  7S^  to  7S°  15'.     Scale.  1  incFi^ 

1  mile;  contour  interval.  20  feet. 

Map  of  an  area  in  Huntingdon.  Blsir.  and  Center  counties,  among  the  Appalachian 
RangM.  The  north-central  |i«rt  of  the  area  is  occuplefl  by  the  broad  NIttany  Valley. 
On  the  northwest  the  Nittany  Valley  fs  separatpo  from  the  Bald  Eagle  Valley  by 
ihe  nearly  even-crest<»d  ridge  of  Bald  Eagl»»  Mountain,  which  rises  to  1,800  feet  in 
some  points.  The  northwest  ct»rner  of  the  area  lies  at  an  altitude  of  2.300  feet  on 
the  crest  of  the  Allegheny  Front.  .Ttmiata  River  and  the  Frankstown  Branch  of 
that  stream  cross  the  ar^a  in  narrow,  steep-walled  tremhes  and  cut  through  Bald 
Bftgle  and  Tussey  mountains  In  (i»^p  gorges,  I'ubll^hed  also  in  an  edition  with  gray 
overprint  showing  t1i«'  relief  l»y  shading. 
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Texas 

*  Ketehum  Mountains:  Latitude.  H]"  15'  to  81°  80' :  hm;,'itufle,  101**  to  101°  17. 

Scale,  1  lncli=l  mile;  contour  IntervaL  25  feet. 

Map  of  an  area  in  Irion  County,  in  rhe  Texas  IIIU  section  of  the  Great  Plains. 
Tlu'  southeastorn  part  of  the  area  lies  on  the  northern  fringe  of  the  Gdwanls  Plateau. 
The  remainder  of  the  area  in  rhiofly  a  lower  upland,  whose  surface  In  cot  Into  irr^u- 
lar  mesas  by  Middle  Concho  River,  the  only  pei'ni&nent  stream  in  the  area. 

Loi>ena  Island:  Latitude,  26°  45'  to  27'';  longitude,  07*  15'  to  97"  30'.    S<-ale. 

1  lnch=l  mile;  contour  interval,  5  feet. 

Map  of  part  of  Kenedy  County  on  tlM=^  GuJf  coaat  near  the  southern  comer  of  the 
State.  Only  In  the  western  half  of  the  area  is  there  land,  and  most  of  this  part 
consists  of  a  tidal  liat.  Laguna  Madre.  which  is  separated  from  the  Gulf  by  the  long 
barrier  beach  called  Padre  Island. 

*  Saltlllo  Ranch:  latitude.  26^  45'  to  27"* :  longitude,  07**  30'  to  07**  45'.     Srale. 

1  incli=l  mile:  contour  interval,  5  feet. 

Map  of  part  of  Kenedy  County,  in  thp  <;ulf  Coastal  Plain.  The  land  surfatv*  of 
the  area,  which  i.s  everywh^'re  less  than  30  feet  above  sea  level,  is  crossed  by  a 
maze  of  small,  roujrhly  linear  southeastward-trending  ridges  and  hollows.  Appar- 
ently all  the  inequalitle.<  In  th»»  relief  of  the  area  are  due  to  th«»  work  of  the  vriml. 
The'  areii  contains  no  streams.  Its  eastern  part  Is  occupied  by  the  tidal  flat  of 
Ijaguna  Madre. 

*  Sierra  Madera :  Liititude,  30°  30'   to  30°   45' :   longitude,  102**  45'  to  103 \ 

Scale,  1  incli=l  mile:  contour  interval.  25  feet. 

Map  of  part  of  Pecos  County,  in  the  eastern  part  of  the  trans-Pecos  couDtrv. 
Most  of  the  area  is  occupied  by  several  Irre^^ular  groups  of  small  mountains  whicb 
are  separated  and  sourrounded  by  sloping  plains. 

Vermont 

« 

♦Camels  Htimp:  Latitude.  44'  15'  to  44 *»  30';  longitude,  72*  45'  to  73'.    Scale. 
1  inch=l  mile :  contour  interval,  20  feet. 

Map  of  parts  of  Chittenden,  Washington,  AddLson.  and  Lamoille  fount irs.  In  tta<' 
Oreen  Mountains.  (Camels  Hump.  4,083  feet  al>ov«'  aon  level,  in  the  south-t^ntral 
part  of  the  area,  is  one  of  the  highest  points  in  the  State.  Winooski  Hiver  flows 
northwestward  a<T08H  the  center  of  the  area  in  a  remarkably  straight  gor^e  c«t 
down  to  about  400  feet.  A  narrow  strip  of  flood  plain  In  the  bottom  of  the  gorpp 
Is  traversed  by  the  C»»nlral  Vermont  HaiUvay  and  the  Theodore  Ri.osevelt  Intor 
national  Highway,  and  the  <irf*4Mi  Mountain  (Mub  trail  has  been  laid  out  along  or 
near  the  crest  of  the  main  ranire  of  lh»»  mountains. 

VirginU 

(S»M.  West  Virginia-Virginia  1 
Washington 

Corfu:   Latitude,  4t5°   45'    to  47':  longitude,  110''   15'  to  119**  30'.     Scale,  1 

inch=l  mile:  contour  interval.  25  feet. 

Map  of  an  area  in  fJrant  and  Adams  t^ountles.  in  thp  Walla  Walla  Plateau  portl«m 
nf  the  Oolumbla  Plateaus.  The  entiro  ar»^  is  a  part  of  a  great  lava  plateau.  T^" 
;;rrat  ri<lg«\s  of  lava  cross  thi-  nwn  from  i»ast  to  west.  The  Frenchman  Hills,  in  the 
northern  part,  reach  an  altitudi*  of  1.740  feet  abov«'  sea  level  at  one  point,  and  tb' 
Saddle  Mountains.  In  thp  southi-rn  part,  reach  altitudes  of  2,000  and  2,200  feet  in 
•  s«v»»ral  peaks,  i'rab  Creok  flows  southward  and  westward  across  the  area,  in  a  latf' 
valley  that  was  occupied  by  Columbia  River  In  late  Pleistocene  time.     The  northem 

Sart  of  the  area   Is  a   i>4>rtion  of  the  bed  of  a  late  Pleistocone  lake,  now  larfdf 
oorcd  with  drifting  sand. 

West  Virginia 

♦AldiMson :  Latitude.  37"  -M)'  to  37°  45' :  longitude,  80°  30'  to  80'  45'.    Scale,  1 

incii=l  mile:  contour  interval.  50  feet. 

Map  of  an  area  in  Monroe.  SumuuTs.  and  <ireenbrier  counties,  in  the  Greenbri't 
Basin  section  of  the  Appalachian  Kanges.  The  area  is  a  confused  maie  of  sb<^' 
irregnlar  rldgos  trending  in  dlfr»*nMit  directions.  A  lx*lt  in  the  eastern  part  contain" 
many  sink  h«>li's.     c^riM-nbrifr  River  cro'^si's  the  northern  part  of  the  area. 

*Callaghan:  Ljjtltude.   37'    45'    to   as\-    longitude.   80°    to   SO'*    15'.     Scale,! 

incli=l  mil«»:  contour  Interval.  5i»  feet. 

Map  of  pant  of  <ir«H»nbrler  County.  W.  Va..  .'«mong  tlip  Appalachian  Itangea,  seTerai 
of  which  cross  the  aroa  from  northfast  to  southwest.  Allegheny  Mountain,  iloat: 
whose  cri'st  the  Stnt*'  boundary  lies.  hpr«»  forms  the  divide  between  the  streaiw 
llowing  to  tho  Ohio  and  tho>H  flowing  to  the  Atlantic. 
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:aiK»ii  Bridge:  Latitude,  39*  15'  to  39*  30':  lonpltude.  TS"   35'   to  7S'   30'. 

Si-ale.  1  inch=l  mile;  contour  interval.  50  feet. 

Map  of  an  area  in  Hampshire  and  Morgan  coantie»,  amontr  tlif"  Appalacblun 
Rauj^f  s,  a  number  of  which  trend  north-northonstwurd  acros8  it.  Cacapon  Moun- 
tain, thp  highf-Ht.  KtnndH  2.550  fG<>t  above  Nea  h;vel  at  one  point,  and  tlii'  crests  of 
othrr  ridges  range  from  1,5<X)  to  2,300  feet.  Cacapon  River  flows  northward  throuuh 
the  area. 

Clintonville:  Latitude.  37''  4y  to  38'':  longitude,  80°  3«>'  to  SO**  45'.    ScnK\  1 

inch=l  mile:  contour  interval,  5*)  feet. 

Map  of  an  area  in  (treeubrier  and  Summ<'rs  counties,  partly  in  the  Kanawha  Hills 
section  of  tlit*  Allegheny  l*lati*au  and  partly  in  tlie  Grcenbrfer  Basin  section  of  the 
Appalachian  Ranges.  A  group  of  mountains,  which  culmiuaten  at  4,03o  feet  above 
sea  level  in  Cross  Mountain,  occupies  the  northeastern  nart  of  the  area ;  and  a 
similar  group,  whl<:h  culmlnatis  at  It,0-15  feet  in  Keeney  Knob,  occupien  the  south- 
western part.  Meadow  River  flows  acrosa  the  area  in  a  flood  plain  thi(t  is  in  some 
plMCi'S  more  than  a  mile  wide.  The  southeastern  part  of  the  area  is  cro.osed  by 
James  River  and  by  Kanawha  Turnpike,  the  principal  and  oldest  highway  across  thv 
mountains  of  central  West  Virginia.  Published  also  in  an  edltltm  with  gray  over- 
print showing  the  relief  by  ijhading. 

Fxlinburg:  Latitude,  38^  45'  to  39":  longitude,  78°  30'  to  78'  45'.     Srale.  1 

incli=l  mile;  contour  interval,  54>  feet 

Map  of  a  small  area  in  the  Appalachian  Ranges,  in  Uard>'  County.  W.  Va. 

Hanging  Rock:  Latitude,  39°  15'  to  39**  30';  longitude.  78"  30'  to  78V 45'. 
Scale,  1  inch=l  mile;  contour  interval,  50  feet. 

Map  of  an  area  in  Hainpshiro  and  Mineral  counties,  among  the  Appalachian 
Ranges.  Tbe  South  Rrancn  of  Potomac  River  flows  in  a  sinuous  course  northeast- 
ward across  the  northwestern  part  of  the  area. 

^Uddletown:  latitude,  39"  to  39°  15';  longitude,  78"  15'  to  78'  30'.     Scaif. 
1  inch— 1  mile;  contour  intf-rval,  50  feet 

Map  of  an  area  in  Hampshire  County  among  the  Appalachian  Ranges.  The  ar*':i 
is  crossed  by  two  mountain  ranges  whoso  crests  rise  1,400  to  2,8U0  feet  above  s«*a 
level.  Between  them,  at  a  general  altitude  of  about  1,200  feet,  lies  th*"  valley  of 
Cacapon  River,  which  is  cut  by  the  immediate  trench  of  the  river,  about  400  fert 
deep  and  half  a  mile  wide. 

Orkney  Springs:  Latitude,  38°  45'  to  39°;  longitude,  78°  45'  to  79\     Scale, 
1  incli=l  mile;  contour  luterval,  50  feet. 

Map  of  an  ari>n  In  Hardy  Couniy.  W.  Va.,  among  the  Appalachian  Ilangos,  several 
nf  which  croHh  the  area  mapped.  The  crests  of  the  raugetr  stand  2.200  to  3,2uo  feet 
above  sea  level.  Moorefield  and  Lost  rivf'rfi  flow  northeastward  in  valleys  1,000  feet 
or  more  deep,  and  several  tributaries  of  Lost  River  cut  through  some  tif  the  ranges 
in  deep  gorges. 

I»earisburg:  Latitude,  37°  15'  to  37°  30' ;  longitude.  80°  30'  to  80"  45'.    Scale. 
I  inch=l  mile:  ctmtour  lnter\'al.  50  feet. 

Map  of  part  of  Monroe  County,  W.  Va..  among  the  Appalachian  Ranee<i.  two  of 
which  cross  the  area  mapped.  Peters  Mountain,  along  whose  crest  the  State  bound- 
ary lies,  standK  3.400  to  4,000  feet  above  sea  level.  The  northwest  corner  of  tli*- 
area  stands  2,l(K>  to  2,300  feet  above  s«a  level  ahd  is  cut  by  small  valleys  abtiut  200 
feet  deep. 

Richwood:  Latitude  38"   to  38°   15';  longitude,  80°  30'   to  8(»'  45'.     Scale. 
.    1  inch=l  mile:  contour  lnter\'al,  50  feet. 

Map  of  an  area  in  Greenbrier  and  Nicholas  counties,  in  the  Kanawha  Hills  84-c- 
tion  of  the  Allegheny  I'lateau. 

White  Sulphur  Springs :  Latitude,  37°  45'  to  38"  ;  longitude,  80'  15'  to  80"  30'. 

Scale,  1  incli=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  in  Greenbrier  County,  mainly  in  the  Greenbrier  Basin  section  of 
the  Appalachian  Ranges.  The  plateau  surface  is  trenched  to  a  depth  of  100  to  200 
teet  by  the  narrow,  V-shaped  valleys  of  a  few  small  streams,  but  sink  holes  abound, 
and  the  drainage  of  a  large  part  of  the  surface  is  underground.  The  eastern  third 
of  the  area  is  occupied  By  the  ranges  of  Greenbrier  and  other  mountains.  The 
eztrenre  southeast  corner  of  the  area  is  crossed  by  the  ridge  of  Allegheny  Mountain, 
which  forms  the  divide  between  the  drainage  flowing  to  the  Ohio  and  that  flowing 
directly  to  the  Atlantic:  beneath  this  ridge  passes  the  Allegheny  tunnel  of  the 
Chesapeake  A  Ohio  Railway.  Greenbrier  River  flows  southward  across  tho  middle 
of  the  area  In  a  meandering  trench  incised  800  to  500  feet  in  the  plateau. 

West  VlrrhAia-VlrrhiU 

•Ronceverte:    l4ititude.   37°   30'    to  .37°   45';   longitude,   80'    15'    to  .S<r^    :wr. 
Scale,  1  inch=l  mile;  contour  interval,  50  feet.  • 

Map  of  parts  of  Monroe  and  (tn^enbrier  counties  in  West  Virginia  and  Craig  and 
Alleghany  counties  in  Virginia,  among  the  Appalachian  Ranges.  The  northwestern 
part  of  the  area  lies  in  the  broad  bas^n  of  Greenl)rier  River.  Published  nl>o  in  an 
edition  with  gray  overprint  showing  the  relief  by  shading. 
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Wliconiin 

( S<»o  aiso   ininoii>'-\Visc<»ns:r..J 

='  lUamliardvilo:  Latitude,  42°  45'  to  43";  loujiitiule,  80°  4.')'  to  00°.     Scale.  1 
inch=l  mile;  contour  Interval,  20  feet. 

Map  of  parts  of  Iowa,  Dane.  Lafayette,  ami  Green  counties,  in  the  DriftlesB  Area. 

W  Isconsin-lllinoit 

*  .South  Wayne:  Latitude,  42"  30'  to  42°  45' ;  longitude,  SO*"  45'  to  00°.     Scale. 

1  inch- 1  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Lafayette  and  Green  counties.  Wis.,  and  Stophenson  and  Jo 
Daviess  counties,  111.,  in  the  Driftless  Area.  Peoatonlca  River  and  its  East  Branch 
cross  the  area  in  meandering;  courses  In  flat-bottomed  vallej's  half  a  mile  wide  and 
150  to  2fK)  feet  deep. 

GEOLOGIC  BRANCH 

SCOPE  AXD  ORGANIZATION   OF   WORK 

The  field  and  laboratory  work  of  the  ^eolo^ic  branch  should  logi- 
cally be  coextensive  with  tlie  science  of  geology.  The  fundamental 
principles  of  the  science  are  now  more  firmly  established  and  more 
broadly  applicable  than  ever  before,  and  intense  specialization  in 
many  fields,  in  harmony  with  that  prevailing  in  all  scientific  re- 
.search,  is  constantly  accelerating  tlie  growth  of  geology  and  increas- 
ing its  useful  applications.  Ideally  the  work  of  the  Geological  Sur- 
vey should  embrace  all  fields  of  geologic  research  and  should  keep 
pace  with  the  progress  of  the  science.  Practically,  in  view  of  the 
limits  imposed  ui>on  personnel  and  funds  and  laboratory  space,  this 
ideal  is  unattainable.  The  efforts  of  the  organization  are  therefore 
directed  mainly  to  the  performance  of  work  that  will  be  of  greatest 
obvious  public  benefit.  A  balanco  is  struck  between  fundamental 
research  that  may  yield  practical  results  only  after  many  years  and 
the  solution  of  special  problems  by  work  whose  results  are  without 
doubt  immediately  useful. 

The  (ieological  Survey  cooperates  actively  with  other  Govern- 
ment bureaus,  with  most  of  the  State  geological  surveys,  with  many 
of  the  geologic  faculties  of  the  universities,  and  with  several  of  the 
great  endowed  research  institutions.  Through  correlated  research, 
attendance  at  scientific  congresses,  interchange  of  ideas,  and  con- 
joined effort  the  many  workers  in  this  branch  of  science  bring  to  the 
solution  of  current  practical  problems  the  best  geologic  thoug^it  of 
the  day. 

Field  and  laboratory  investigations  in  many  departments  of  geol- 
ogy are  made.  The  field  studies  yield  geologic  maps  showing  stratig- 
raphy and  structure  and  interpretative  I'eports  on  such  subjects 
as  glaciology  and  physiography;  work  done  in  field  and  laboratory  ■ 
yiekls  results  in  paleontology,  mineralogy,  petrography,  chemistrj? 
and  physics:  and  combinations  of  all  these  results  are  used  m  solv- 
ing practical  problems  connected,  for  example,  with  the  occur- 
rence, reserves,  and  availability  of  fuels,  minerals  and  water  re- 
^ources,  the  strength  of  foundations  of  dams,  or  the  suitability  ^f 
leservoir  sites.  The  work  done  yields  by-products  that  are  of  pi'es- 
cnt  .<ci^tific  value  or  of  ultimate  i^ractlcal  application,  though  be- 
tween nie  two  classes  no  sharp  line  of  demarcation  can  be  dra^n. 
for  the  scientific  theory  of  to-day  governs  the  business  practice  o^ 
to-morrow. 

Statistical  compilations  of  mineral  production  and  resources  are 
directed  to  the  solution  of  problems  of  mineral  economics.    Tlie  ideal 
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lere  is  to  use  specialists  geologically  trained  in  order  that  a  knowl- 
dge  of  such  fundamental  factors  as  reserves  (botli  domestic  and 
breign),  markets,  and  general  business  conditions  may  be  intelli- 
:ently  correlated  and  interpreted  to  yield  an  invaluable  fund  of  use- 
ul  information.  It  is  uniortunate  that  money  is  nor  available  to 
nable  the  Survey  to  attain  this  ideal  throughout  the  work,  for  mere 
tatistics  without  such  a  setting  are  of  correspondingly  less  value. 

Research  work  in  chemistry  and  physics  supi^lements  and  supports 
geologic  work.  Many  of  the  most  practical  geologic  investigations 
ould  not  be  carried  on  without  such  aid. 

The  work  of  the  geologic  branch  is  performed  through  three 
oordinate  divisions — geology-,  chemical  and  physical  research,  and 
iiineral  resources.  The  general  organization  during  the  tiscal  year 
:as  been  as  follows : 

Geologic  branch:  W.  C.  Mendenhall,  chief  freologist. 

Division  of  geology :  W.  0.  Meudeiihall,  geologist  ia  charge. 

Division  of  mineral  resources:  G.  F.  Loughlin.  geologist  in  cliarge  until 
lay  15;  F.  J.  Katz,  geologist  in  charge  from  May  15  to  June  ,'JO. 

Division  of  chemistry  and  physics:  George  Steiger,  chief  clieinist.  acting 
a  charge. 

APPROPRIATIONS 

The  act  making  appropriations  for  the  Depaiiment  of  the  In- 
erior  for  the  fiscal  year  ending  June  30,  1924,  carried  four  items, 
aggiegating  $484,950,  by  which  the  work  of  the  geologic  branch 
Was  maintained.  In  addition,  geologic  field  work  required  for  the 
classification  of  mineral  lands  was  done  by  means  of  the  appropria- 
tion made  for  the  classification  of  the  public  lands,  at  a  total  cost 
of  $44,000.  By  comparison  with  the  amounts  appropriated  for 
similar  work  in  the  preceding  fiscal  year  the  figures  given  show  a 
decrease  of  $750  in  the  amount  available  for  woi'k  on  mineral  re- 
sources and  an  increase  of  $10,350  in  the  amount  available  for  land 
!lassification. 

The  Geological  Survey  cooperates  with  other  organizations,  State 
md  Federal,  by  assigning  its  membei's  to  the  study  of  special  prob- 
ems,  either  wholly  at  the  expense  of  the  organization  that  requires 
he  cooperation  or  by  sharing  the  cost  of  the  work.  The  Forest 
iervice,  the  General  Land  Office,  the  Office  of  Indian  Afl:'airs,  the 
department  of  Justice,  the  Bureau  of  Reclamation,  and  several 
states  thus  received  the  benefit  of  the  special  training  available  in 
he  branch.  The  cost  to  the  cooperating  organizations  during  the 
ifical  year,  either  in  the  form  of  salaries  assumed  or  field  expenses 
ome,  was  $16,000  (repay  w;ork  $6,600,  cooperating  States  $9,400). 
The  total  amount  made  available  to  the  branch  for  the  fiscal  year, 
ncluding  direct  appropriations,  allotments  for  land  classification, 
nd  cooperative  funds,  was  thus  $544,950. 

DIVISION    OF   GKOLOOY 
ORGANIZATION  AND  PERSONNEL 

The  division  of  geology  as  at  present  organized  includes  the  ten 
ections  indicated  below.  It  also  exercises  technical  supervision  over 
he  section  of  geologic  map  editing,  a  part  of  the  publication  branch. 
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GRolojry  of  metalliferous  deposits:  F.  L.  llansome,  geologist  In  charge  until 
May  15,  1J)24 ;  G.  F.  Louglrlin,  geologist  in  charge  from  May  15  to  June  30. 

Paleontology  and  stratigraphy :  T.  W.  Stanton,  geologist  in  charge. 

Glacial  geology:  W.  C.  Aldeii.  geologist  in  charge. 

(Seology  of  iron  and  steel  Dietals:  E.  F.  Burchard,  geologist  In  charge. 

Coastal  Plain  investigations:  h.  W.  Stephenson,  geologist  In  charge. 

Areal  geology:  Sidney  Paige,  geologist  in  charge. 

<Je(»]ogy  of  nonnietalliferous  deposits:  G.  11.  Mansfield,  geologist  in  charge. 

Petrology:  E.  S.  Larsen,  jr..  geologist  in  charge  until  October  1,  1923;  C.  S. 
[loss,  geologist  acting  in  charge  from  October  1,  1923,  to  June  30,  1924. 

Geology  of  oil  and  gas  fields :  K.  C.  Heald,  geologist  in  charge. 

Geology  of  coal  fields :  W.  T.  Thorn,  jr.,  geologist  in  charge. 

Til  addition  to  the  units  of  administrative  organization  the  divi- 
.sion  includes  two  advi.sory  comniittees — ^the  committee  on  geologic 
names,  T.  W.  Stanton,  chairman,  'and  the  physiographic  committee, 
M.  Iv.  Campbell,  chairman.  These  committees  consider  in  detail  all 
problems  falling  within  their  respective  fields  and  advise  the  chief 
geologist  of  their  findings  as  a  basis  for  administrative  action. 

At  the  beginning  of  the  fiscal  year  the  division  included  124 
geologists  of  various  grades.  During  the  year  5  resigned,  1  retired, 
1  was  transferred  to  another  branch,  and  15  were  added,  so  that  the 
number  employed  at  the  end  of  the  year  was  132.  The  division  in- 
cluded also  r>  draftsmen  and  7  preparators  of  fossils  and  skilled 
laborers.  In  the  clerical  force  there  were  4  accessions  and  3  sepla- 
rations,  and  the  number  employed  at  the  end  of  the  year  was  31. 

The  resignation  of  Fi'ederick  Leslie  Ransome^  who  had  directed 
the  work  of  the  section  of  metalliferous  deposits  since  1912,  is  a 
gi-eat  loss  to  the  Survey.  Doctor  Ransome  resigned  to  become  pro- 
fessor of  economic  geology  at  the  University  of  Arizona. 

T.  Wayland  Vaugh'an  and  Esper  S.  Larsen,  jr.,  each  distinguished 
in  his  own  field  of  work,  have  also  left  the  Survey,  Doctor  Vaughan 
to  become  Director  of  Scripps  Institute  at  Palo  Alto,  Calif.,  and 
Docioj-  Laisen  to  become  professor  of  petrology  at  Harvard 
University. 

J.  S.  Diller  retired  from  the  Survey  December  31,  1923,  after  40 
years  of  active  service. 

B.  S.  Butler  was  reinstated  as  a  member  of  the  Survey  April  16. 
10*24.  after  four  years  of  service  in  economic  research  concerninjir 
copper  dejwsits  in  Michigan  under  the  auspices  of  Harvard  Uni- 
versity and  the  Calumet  &  Hecla  Mining  Co. 

ALLOTMENTS  AND  EXFENDITUSES 

The  funds  available  for  the  work  of  the  division  of  geolog}* 
for  the  fiscal  year  w^ere  as  follows : 

Oeolo-ic    surveys $300,000 

(nasslfioation  of  lauds 44,000 

Soieutific  assistauts 17,  TOO 

Search  for  potash_  deposits  (allotted  fn>m  the  appropria- 
tion for  <'liemi("ai  and  pliysit-al  resean-li) 5.600 

Uepayuients  on  account  (»f  worl^  done  for  other  <iovern- 

nient  estaldishments  or  other  Oeoloj;li*al  Survey  units-.  6.600 

373.900 
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The  expenditures  from  these  funds  may  be  classified  by  subjects 
approximately  as  follows: 

I^konoralc  geology  of  metalliferous  depoislts $31, 300 

Economic  geology  of  nonmetalliferous  deposits 15, 50<) 

Kconomic  geology  of  fuels  (oil,  gas,  coal) 05,000 

5?clentific  researches  not  directly  connected  with  economic 
j:e<)h»{?y  (paleinitulogy,  jfluoiation,  <'c»a8tal  Phiin  forma- 
tions,  etc.) 123,400 

Sui>en*ision.  administration,  salaries  of  clerical,  technical, 
and  skilled-labor  forces,  purchase  and  repair  of  instru- 
ments, office  supplies,  etc, 106,500 

Reserve  and  balance 2,200 


373.900 

Of  the  amounts  available  for  geologic  work,  approximately 
S84,000  was  used  directly  to  pay  field  expenses,  including  those  in- 
ourred  in  the  search  for  potash.  About  65  per  cent  of  this  amount 
was  expended  for  work  done  west  of  the  one  hundredth  meridian 
and  about  35  per  cent  for  work  done  east  of  it. 


COOPERATIOK 


By  cooperation,  formal  or  informal,  with  State  geological  sur- 
veys,  i*esearch  institutions,  and   other  organizations  the  sum   of 
geologic  work  accomplished  during  the  year  is  materially  increased. 
Kxamples  of  such  cooperative  work  with  State  surveys  are  the  com- 
pletion of  a  geologic  map  of  Arizona,  the  preparation  of  a  revised* 
geologic  map  of  Alabama,  the  preparation  of  a  map  and  report  on 
the  geology  and  oil  possibilities  of  Kussell  County,  Kans.,  the  prepa- 
I'ation  of  a  bulletin  on  the  phj-sio^raphy  of  Georgia  and  of  another 
On  the  stratigraphy  of  Mississippi  (all  these  to  be  published  by  the 
>>tates),  and  the  preparation  of  a  report  on  the  ground  waters  of 
Alississippi  to  be  published  by  the  United  States  Geological  Survey. 
-V  report  on  the  \  alley  coal  fields  of  Virginia,  in  preparation,  is  to 
l>o  published  by  the  State. 

The  publication  of  the  English  edition  of  a  report  on  the  geologj' 
<^i  Haiti   completes  part  of  an   important  cooperative  work,  the 
-expenses  of  which  were  borne  by  tne  Haitian  CJovernment.     The 
t'renrh  edition  is  now  in  type. 

The  identificntion  of  fossils  sent  in  from  different  parts  of  the 
TJnited  States  and  from  the  West  Indies  and  Central  and  South 
-Vmerica  is  a  cooperative  service  of  great  usefulness  to  State  sur- 
veys and  to  the  oU  industry.  Studies  of  Samoan  fossils  were  made 
ill  cooperation  with  the  Carnegie  Institution  of  Washington. 

A  detailed  study  of  the  San  Andreas  rift,  in  southern  California* 
IS  being  made  by  L.  F.  Xoble  as  the  Survey's  part  of  cooperativi* 
^^arthquakc  studies  under  the  auspices  of  tlie  Seismological  Society 
^>f  America.  The  Carnegie  Institution  and  the  Coast  and  froodotiV 
'Smev  are  each  carrying  on  coordinated  parts  of  this  work. 

In  fts  capacity  as  expert  adviser  in  the  solution  of  problems  in- 
volving geology  and  mineral  economics  the  cooperation  of  the  Sur- 
vey is  increasingly  requested  by  many  Federal  (le[)artnients.  Siicli 
cooperation   was  maintained  with  the  Office  of  Indian   Affairs  in 


26  FORTY-T  FFTII   REPORT  OF  GEOLmilCAL   SCJRVEV 

matters  involving  tlu»  leasing  of  oil  lands,  with  the  Bureau  (»f 
Reclamation  in  the  examination  of  reservoir  and  dam  sites,  and  with 
the  Forest  Service  in  the  examination  of  lands  proposed  for  i)ur- 
chase  under  the  Appalachian  National  Forest  Act.  Assistance  h\\< 
l)een  given  to  the  Department  of  Justice,  and  a  report  on  the  zinc 
deposits  of  the  world  is  being  pi'ei)ared  for  the  Department  of  Cou\' 
merce. 

Through  the  service  of  the  Director  as  a  meud)er  of  the  I  Jiiu'd 
States  Coal  Conunission  the  largest  possible  use  was  made  of  tlu» 
Survey's  data  and  pers(mnel  in  an  inquii y  of  <Iominant  public  inter- 
est. Similar  cooperation  has  resulted  from  his  appointment  on  the 
I^resident's  Xaval  Oil  Conunission. 

OENEBAL  REVIEW  OF  WOEK   OF   THE  ^EAR 

Partly,  perhaps,  because  the  adjustment  of  (lovernment  salaries 
to  new  price  levels  lags  somewhat  behind  such  adjustment  in  outside 
institutions,  but  lai'gelv  because  the  Survey  has  always  l>een  com- 
pelled  to  snrrender  its  trained  specialists  to  connnercial  companies 
and  educational  institiitions,  separations  from   the  technical   foi-c*^ 
have  continued.     Two  universities  and  one  research  institution  hav^ 
taken  three  men,  each  difficult  to  replace  in  his  particular  field. 

The  work  of  the  year,  which  is  set  forth  beh)W  in  detail  by  Stated* 
was,  as  heretofore,  so  directed  as  to  assist  the  economical  developmei  ^  ^ 
of  the  country's  mineral  resources.  It  is  gratifying,  however,  t  *^ 
note  that  many  so-called  "purely  scientific'*  investigations  are  by- 
products of  the  work  of  solving  "practical"  problems  and  derive' 
a  large  part  of  their  value  fn;m  (heir  connecticm  with  that  work- 

Although  the  limit  placed  on  the  funds  available  for  the  classi- 
fication of  millions  of  acres  of  withdrawn  coal  lands  prevents  rapid 
I)rogivss  in  that  work,  it  nevertheless  goes  steadily  forward  from 
year  to  year.  In  connection  with  this  work  certain  kinds  of  re- 
search concerning  coal  are  pressingly  demanded,  such  as  rt»>earcli 
as  to  its  nature  and  composition,  its  origin,  and  its  special  fitness 
for  use  in  particular  industries.  So  far  as  money  and  personnel  will 
permit,  such  research  is  being  made,  for  the  ever-increasing  demand 
for  power  implies  the  necessity  for  a  more  intelligent  and  tlierefore 
more  economical  use  of  the  heat  units  in  coal,  now  so  lamentably 
wasted. 

The  intensive  study  of  oil  fields  <.'ontinues,  and  more  general  sur- 
veys designed  to  outline  favorable  territory  have  been  made,  notably 
in  the  ^'orthwest.  The  classification  of  oil  lands  by  (he  Survey  must 
be  based  upon  accurate  geologic^  infoniiation  and  can  not  proi*eed 
faster  than  the  information  is  accumulated.  Research  here  also  fol- 
lows closely  the  pressing  need  for  accurate  information.  The  employ- 
ment of  more  refined  methods  of  s(udy — by  means  of  the  mici-oscioiie* 
for  example — in  discovering  the  distinguishing  characteristics  of  key  * 
strata  has  been  considerably  Lncreased  and  has  afforded  better  inter- 
pretations of  well  logs,  with  all  the  advantages  that  follow  this 
method  of  ascertaining  underground  sducture  in  regions  when*  sur- 
face exposures  are  inadetpmte. 

Throughout  the  year  a  form  of  research  tha(  had  been  neglected 
temi)orarily — the  study  of  the  nature  and  origin  of  oil  shale — has 
been  carried  on.    Field  studit»s  leading  to  a  clearer  understanding  of 
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the  conditions  under  which  oil  shales  wei'o  laid  down  have  been  coii- 
2>led  with  laboratory  research — ^Ijy  the  microscope  and  by  chemical, 
biological,  and  botanical  studies — in  attempts  to  determine  the  con- 
f$titution  of  oil  shale,  not  only  with  reference  to  its  commercial  use 
but  with  reference  to  its  bearing  on  the  origin  of  oil.  The  results 
of  these  studies  will  certainly  promote  a  more  intelligent  search  for 
oil  when  failing  supplies  necessitate  tlie  location  of  the  less  easily 
exploited  sources. 

An  investigation  of  unusual  intci-est  embraces  the  folded,  faulted, 
3ind  possibly  oil-bearing  belt  that  surrounds  the  Bearpaw  Mountains, 
in  Montana.  Hei-e  the  complexity,  not  of  the  observed  facts  but  of 
the  theoretical  considerations  that  will  determine  a  correct  interpre- 
tation of  underground  struct ni*o — tlio  shape  and  depth  of  folds  and 
:faults — is  an  illustration  of  the  need  for  fundamental  studies  of  the 
iiie<*hanics  of  the  eartlfs  crust. 

In  the  study  of  metalliferous  deposits  two  investigations,  it  is 
lioped,  will  throw  light  on  the  (Kvurrence  of  gold  and  coi)}M»r — one  a 
-critical  study  of  the  quartz  veins  of  the  Mother  Lode,  Cfalif.,  where 
npparently  significant  relations  between  ore  shoots  and  barren  veins 
have  yet  to  be  made  out ;  the  other  a  thorough  study,  surface  and 
undergi-ound,  of  the  Michigan  copper  country.    The  investigation  in 
^Michigan,  begun  by  private  companies  actuated  by  enlightened  self- 
interest,  was  carried  out  by  them  in  a  thoroughly  scientific  manner 
nt  gi-eat  expense.    Through  their  generosity  the  results  of  this  work 
will  be  embodied  in  a  report  covering  a  much  wider  area.    These 
results  should  be  of  great  scientific  and  practical  value. 

In  Nevada  broad  areal,  structural,  and  economic  studies  in  the 
Basin  Range  province  continue  to  throw  light  on  a  little-known 
ivgion,  with  the  unexpected  result  that  the  older  conception  of  w^idely 
pi-evalent  simple  block  faulting  is  being  supplanted  by  a  conception 
of  complicatea  overthrust  faults  and  folds. 

Investigation  to  discovcM*  deposits  of  potash  has  centered  largely 
in  southwestern  Texas.  Here  the  dis<'overy  of  potash  in  well  after 
welh  the  definite  recognition  of  a  potash-bearing  mineral  (poly- 
halite),  the  presence  of  potash  of  commercial  grade,  and  the  pros- 
pects of  finding  commercial  deposits  of  potash  similar  to  those  of 
fjfermany  and  Alsace  are  all  encouraging.  In  this  work  the  Survey 
maintains  cooperation  with  drillers  and  with  oil  companies  operating 
in  the  region.  Samples  are  collected  and  studied  in  the  field  and 
sent  to  Washington  for  analysis. 

Among  the  papers  published  during  the  year  is  one  entitled  "  The 
evolution  and  disintegration  of  matter,"  by  F.  W.  Clarke  (Profes- 
sional Paper  132-D),  which  summarizes  the  piogress  of  research  that 
has  led  to  the  conclusion  that  the  so-called  chemical  elements  have 
originated  by  a  definite  evolutionary  process  and  that  this  process 
3nav  be  reversible. 

Three  papers  on  coal,  one  on  the  Twentymile  Park  district  of  the 
Yampa  coal  field,  Colorado  (Bulletin  748),  one  on  the  Tullock  Creek 
coal  field,  Montana  (Bulletin  740),  and  one  on  tlie  Raton  cr)al  field. 
Now  Mexico  (Bulletin  752),  were  j)ublished  during  the  year. 

A  progress  report  on  a  subsurface  study  of  the  Pershing  oil  and 
gas  field,  in  Oklahoma  (Bulletin  751-B),  is  of  special  interest. 
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The  following  reports,  published  during  the  year,  are  of  special 
interest  to  the  mining  industry : 

Geology  and  ore  deposits  of  the  f'reerte  district,  Colo.  (Bulletin  718). 
Geology  and  ore  deposits  of  the  Manhattan  district,  Nev.  (Bulletin  IZl). 
Origin  of  certain  rich  silver  ores  near  Chloride  and  Kingman,  Ariz.   (Bul- 
letin 750-B). 

A  report  on  the  lime  belt  of  Massachusetts  and  parts  of  eastern 
New  York  and  western  Connecticut  was  published  as  Bulletin  744. 

A  publication  that  will  be  welcomed  oy  all  geologists  is  a  bibli- 
ography and  index  of  geologic  literature  on  North  America  fi-om 
1785-1918  (Bulletins  746  and  747). 

WORK  OF  THE  TEAR  BT  STATES 
ALABAMA 

Field  work. — E.  F.  liurchard  examined  liuuxite  deposits  in  noi'thwttitem 
Alabama  and  conferred  with  geologists  and  mining  men  at  Blrmlngiiuni  in 
connection  with  the  compilation  of  additional  geologic  data  on  the  Iron  ores  of 
the  Birmingham  district.  Charles  Butts,  in  cooperation  with  the  Geological 
Survey  of  Alabama,  examined  the  Paleozoic  areas  of  Alabama  for  a  revlsiou 
of  the  geologic  map  of  the  State.  G.  K.  Mansfield  examined  a  deposit  of 
arsenopyrlte  near  Cragford  and  conferred  with  Its  operators  at  Blrmlngliam 
regarding  Its  features.  He  also  visited  the  plant  of  the  Federal  Phosplioru* 
Co.  at  Anniston  to  study  the  method  of  manufacturing  ferroptiosphorus  awl 
phosphoric  acid  in   the  electric  furnace. 

Offler  work. — Work  on  a  revised  geologic  map  of  Alabama,  to  be  issued  by 
the  State  in  cooperation  with  the  United  States  Geological  Survey,  Is  bein;i 
carried  on  by  L.  W.  Stephenson.  C.  W.  Cooke,  and  Charles  Butts,  Messrs, 
Stephenson  and  Cooke  determining  the  boundaries  of  the  Upi)er  Crctuceou;*. 
Tertiary,  an<l  Quaternary  formations  that  crop  out  In  the  Coastal  Plain  ami 
Mr.  Butts  studying  the  Paleozoic  areas  in  the  northern  part  of  the  State. 
Q.  R.  Mansfield  prepared  a  short  report  on  the  occurrence  of  arsenc^yrite  near 
Cragford.  A  paper  on  the  Mississippi  an  formations  of  the  Tennessee  Valley 
in  northern  Alabama  is  in  preparation  by  Charles  Butts.  K.  D.  Mesler  studied 
several  collections  of  fossils  from  Alabama  for  comparison  with  similar  fauna* 
of  other  areas.  M.  N.  Bramlette  made  a  stratigraphlc  study  of  formation* 
that  may  carry  oil  in  northwestern  Alabama. 

ARIZONA 

Field  work. — N.  H.  Darton,  in  cooperation  with  the  Arizona  Bureau  of  Mines, 
made  additional  field  studies  in  (connection  with  the  preparation  of  a  geologic 
map  of  Arizona  and  a  report  on  the  physiography  of  the  State.  W.  T.  Tlionu 
jr.,  in  cooperation  with  II.  1.  Smith,  of  the  X-nited  States  Bureau  of  Mines, 
made  an  examination  of  the  <*(»al  mines  at  the  Keams  (.^anyon  Agency  iu 
northeastern  Arizona  for  the  Office  of  Indian  AflTairs,  to  determine  the  quan- 
tity of  coal  available  there  and  the  l>est  metliod  of  mining  it.  H.  A.  C.  Jeuison 
continued  his  study  of  the  geology  of  i)r(>i>osed  dam  sites  on  Colorado  Ulver  In 
Boulder  and  Black  canyons  and  of  the  valuation  of  mines  and  prospects  ad- 
jacent to  these  sites.  Edward  Sampson  made  .studies  of  the  asl>estos  deposits 
near  Globe.  G.  I.  Kinlay,  assl8te<l  by  (Jnrle  H.  Dane,  began  work  on  the  Four 
Corners  project,  their  Initial  work  l>eing  adjacent  to  the  Gypsum  Creek 
anticline. 

Office  work. — F.  L.  Kansome  rontiiiue<l  work  rm  his  detailed  reiH>rt  on  the 
geology  and  ore  defKislis  of  the  Oatuian  district  and  made  some  additions  to  his 
;ieneral  report  on  the  jreolojry  and  ore  deiwisits  (»f  Arizona.  N.  H.  Darton  ciunplletl 
supplemental  (hita  lor  the  cooperative  ;;eologic  nia]i  of  Arizona  and  made  some 
progress  on  a  bulletin  on  the  physiography  of  the  State.  A  report  by  Waldemar 
IJndgren  on  the  ore  dep<>sits  of  the  Jerome  and  Hradslmw  Mountain  quud- 
rangk»s.  Yavapai  County,  was  completed  and  transmitted  for  publication,  tkl- 
ward  Sampson  prepared  a  review  of  a  paper  by  A.  M.  Bateman  on  asbestos  of 
Arizona.  P.  V.  Roundy  studied  rut  tings  from  a  well  drilled  for  oil  in  north- 
<i'ntnil  .Arizona,  and  K.  *'.  Heald  and  .1.  (1.  Ixm^las  studied  cuttings  from  a 
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ell  on  Gypsum  Creek.  T.  W.  Stanton.  O.  H.  GIrty.  and  Edwin  Kirk  studied 
id  reported  on  Cambrian,  Carboniferous,  and  Cretaceous  fossils  from  the 
ate.  E.  F.  Burchard  and  G.  F.  Loughlin  made  a  study  of  materials  from 
im  sites  in  Arizona  for  the  Bureau  of  Reclamation.  W.  T.  Thom,  jr.,  pre- 
ired,  f(»r  transmission  to  the  Office  of  Indian  Affairs,  a  report  giving  the 
suits  of  the  examination  of  coal  mines  at  the  Keams  Canyon  Agency. 
PM6/?rafioii«.— Bulletin  750-B.  Geologic  Foli<»  217. 

ARKANSAS 

Field  work. — H.  "D.  Miser  examined  the  manganeMe  deposits  of  the  Bates- 
ille  district.  Ark.,  Inspected  diamond-bear  ng  rocks  near  Murfreesboro,  con- 
rred  with  operators  of  diamond  mines  at  Murfreesboro,  and  collected  fossil 
ants  from  a  sandy  shale  near  Gilhain.  H.  D.  Miser  and  C.  S.  Ross  studied 
le  Upper  Cretaceous  tuff  and  ash  beds  in  southwestern  Arkansas.  Julia 
ardner  made  a  short  field  trip  in  Arkansas  with  the  Shreveport  branch  of 
le  Southwestern  Geological  Society.  E.  O.  Ulrich  and  R.  D.  Mesler  made 
iidies  of  Paleozoic  stratigraphy  in  the  vicinity  of  Black  Rock  and  Batesville. 
Offtce  ivork. — G.  H.  Glrty  continued  work  on  his  report  on  the  fauna  of  the 
borrow  formation  of  Arkansas.  C.  8.  Ross  revised  his  paper  on  diamonds  in 
rkansas  for  publication  In  a  report  of  the  Smithsonian  Institution  and  began 
>  prepare  a  report  on  the  volcanic  tuflfs  and  ash  of  the  Upper  Cretaceous  rocks 
f  southwestern  Arkansas.  H.  D.  Miser  wrote  a  pai>er  entitled  "  Diamond- 
Hiring  peridotite  In  Pike  County,  Ark.,"  for  publication  in  the  appendix  to 
le  annual  report  of  the  Smithsonian  Institution  for  1923.  E.  W.  Berry  has 
I  preparation  a  report  on  additions  to  the  Wilcox  flora,  which  includes  material 
•cm  Arkansas.  T.  W.  Stanton  and  G.  H.  G4rty  studied  and  reported  on  Cre- 
iceons  and  Carboniferous  fossils  from  the  State.  K.  C.  Ileald  and  H.  D. 
User  studied  drill  cuttings  from  wells  in  southern  and  southwestern  Arkansas 
»r  purposes  of  correlation. 
Publication,— Geologic  Folio  215. 

a\XIFOBNIA 

Field  work, — F.  E.  Matthes  completed  a  physiographic  reconnaissance  of  the 
pper  San  Joaquin  basin,  Calif.  W.  S.  W.  Kew  completed  field  work  on  the 
»logy  of  the  oil  fields  of  southern  Los  Angeles  County,  revised  his  work  In 
le  San  Pedro  Hills  and  Inglewood  Hills,  and  inspected  fossil  human  remains 
)imd  near  Santa  Barbara.  L.  F.  Xoble  continued  his  studies  of  the  San 
ndreas  rift  zone,  investigated  the  Kramer  Inn-nte  deiwsits.  and  visited  the 
lants  of  the  Burnham  Chemicj»l  Co.  and  American  Trona  C'orporation,  at 
earles  Lake.  W.  P.  Woodring  and  P.  V.  I^oundy,  assisted  by  H.  W.  Hoots, 
?gan  a  geologic  study  of  Naval  Reserve  No.  1.  Adolph  Knopf,  assisted  by 
.  B.  Nolan,  resumed  field  work  in  the  Mother  Lode  district  In  cooperation 
Ith  the  State. 

Office  tcork, — ^W.  A.  English  submitted  a  report  on  the  oil  resources  of  the 
nente  Hills  (Bulletin  768).  W.  S.  W.  Kew  completed  reports  on  the  San 
edro  Hills,  Los  Angeles  County,  and  on  the  go<jlogy  and  oil  prospects  of  the 
iglewood  Hills  district,  studied  data  on  the  Inglewood  earthquake,  and  com- 
lled  a  map  of  southern  California.  F.  E.  Matthes  continued  work  on  the 
lyslography  of  the  upi)er  San  Joa(iuin  basin,  revised  a  report  on  the  origin 
!  Yosemite  Valley,  and  prepared  other  papers  tor  outside  publication.  F.  C 
alkins  continued  the  preparation  of  a  report  on  the  be<lrock  of  the  Yosemite 
igion.  Lu  F.  Noble  prepared  a  rei>ort  on  the  Kramer  borate  deposits  and 
orked  on  a  report  on  the  San  Andreas  rift  W.  H.  Dall  revised  a  report  by 
.  Oldroyd  on  the  Pleistocene  fossils  r.»f  San  Pedro  and  reported  on  Pleistocene, 
ocene,  Pliocene,  and  other  fossils.  Adolph  Knopf  prepared  a  pjiper  on  the 
other  Lode  for  unofficial  publication.  Robin  Willis  submittetl  a  ro]>ort  on 
le  geology  of  the  San  Andreas  fnult  from  San  ,7uan  Bautista  to  the  Cholame 
la  ins. 

COLORADO 

Field  work. — J.  D.  Shears,  assisted  by  P.  C.  1  Benedict  and  Q.  D.  Singewald.  ex- 
nined  coal  lands  on  Vermilion  Creek,  Colo.,  for  hind  classification.  Messrs. 
»ars,  Mather,  Gliluly,  and  Lusk  did  reconnaissance  geologic  mapping  in  north- 
istern  Colorado.  J.  B.  Eby  continued  examinations  of  the  eastern  part  of  the 
ampa  coal  field  and  examined  numerous  tracts  in  adjacent  areas  for  land 
assificatlon.     Mr.  Eby  visited  and  sjimplefl  mines  at  Mount  Harris  and.  Id 
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(■<»mpaii.v  witli  J.  B.  Reeside.  jr..  and  (\  K.  l)<)bl)in,  made  a  trip  through  parts  of 
northwestern  Colorado  and  southern  Wyoming  to  study  the  correlation  of  the 
coal-I»earIng  and  related  formations.  W.  W.  Boyer  reexamined  parts  of  thf 
Grand  Mesa  coal  field  and  examined  tracts  in  La  Plata,  Las  Animas,  and 
Huerfano  counties  for  land  classification.  He  also  Inspected  reported  gas  wells 
in  San  Luis  Valley  and  the  area  covered  by  an  oll-prosi>ectlng  permit.  C.  I>. 
Avery  inspected  drilling  oix?rations  near  Loveland  and  Fort  Collins  and  col- 
lected well  data  in  Denvei*.  F.  L.  Hess  examined  platinum,  uranium,  and 
vanadium  deix)slts  in  Colorado.  \V.  H.  Bradley  began  Investigations  of  oil 
shale  in  Rio  Blanco  and  Garfield  counties.  Adolph  Knopf  reexamined  the 
Aspen  district  with  a  view  to  giving  advice  on  the  possible  extension  of  mining. 

OjSflce  work. — C.  W.  Cross,  E.  S.  Larsen,  C.  S.  Ross,  and  Klrtley  Mather  con- 
tinued work  on  reports  on  the  geology  of  the  San  Juan  region.  G.  F.  Loughliu 
continued  the  revision  of  the  monographic  report  on  the  LeadvlUe  district  that 
was  left  incomplete  in  1017  by  the  death  of  ('apt  J.  L>.  Irving.  Adolph  Knopf 
completed  a  report  entitled  '*  Notes  on  the  Aspen  district."  A  report  by  E.  T. 
Hancock  on  the  economic  geology  of  the  Meeker  quadrangle  was  revised  by 
W.  T.  Thom,  jr.,  assisted  by  J.  B.  Kby,  and  a  report  on  the  geology  of  the  Aiial 
and  Monument  Butte  quadrangles  (Bulletin  757),  by  E.  T.  Hancock,  was 
revised  by  J.  D.  Sears,  W.  T.  Thom,  jr.,  and  J.  B.  Eby.  Mr.  Eby  nearly  com- 
pleted a  report  on  the  eastern  part  of  the  Yampa  coal  field  and  prepared  a 
press  notice  on  the  Elkhead  district,  in  that  field.  J.  D.  Sears  revised  his  report 
on  oil  prospects  In  a  part  of  Moffat  County  (Bulletin  751-G>.  and  prepared  a 
paper  on  the  Browns  Park  formation  and  Bishop  conglomerate  for  outside  pub- 
lication. J.  B.  Reeside.  jr.,  prepaivd  a  report  on  the  geology  of  Green  River  val- 
ley. Vf'yomiug.  Colorado,  and  Ubih.  for  inclusion  in  a  paper  by  R.  R.  \Voolle.von 
power  sites  and  revised  parts  of  a  report  on  the  Cretaceous  and  Tertiary  forma- 
tions of  the  western  part  of  the  San  Juan  I^asln.  in  Colorado  and  New  Mexico. 
T.  W.  Stanton  made  a  preliminary  report  on  Upper  Cretaceous  invertebrates 
from  Colorado.  K.  C.  Heald  prepared  a  press  bulletin  entitled  "  Promising 
places  for  oil  in  Moffat  County,  Colorado,"  covering  tlie  Hamilton  dome  and 
Seeping  Spring  Gulch  dome.  G.  H.  (iirty,  F.  H.  Knowlton,  and  J.  B.  Reeside. 
jr..  prepared  paleontologlc  reports  on  material  from  Colorado.  ! 

Pnhlications. — Bulletins  718,  748;  pre.ss  notices  on  coal  in  the  Elkhead  dis- 
trict of  the  Yampa  coal  field  (No.  1665.3)  and  promising  places  for  oil  in  Moffat 
County  (No.  16037). 

CONNECTICUT 

PM&/icafiOM.— Bulletin  744. 

DISTRICT  OF  COLUMBIA 

Field  work. — T^aurence  La  Forge  worked  in  the  District  of  Columbia  in  ooii- 
ne<'tion  with  a  geographic  handbook  of  Virginia. 

FTX)RinA 

Field  work. — Julia  Gardner  continued  a  study  of  lower  Miocene  formations 
in  Florida,  chiefly  in  Walton  and  Washington  counties.  In  Informal  cooperation 
with  the  State.  C.  W.  Cooke  examined  some  islands  in  I^ake  Worth  with 
resi>ect  to  age,  for  the  General  Land  Office,  and  began  geologic  studies  near 
Tallahas.«ee  ami  Marianna.  J.  T.  Pardee  sui>ervised  the  classification  of  phos- 
phate land  in  Polk.  Marion,  Hillsborough,  I^ioon,  and  Jefferson  counties. 

Office  v'ork. — Julia  Gardner  completed  the  preparation  of  the  third  part  of 
her  paper  on  the  mollusks  of  the  Alum  Bluff  formation  of  Florida  and  Itegan 
to  prepare  a  paper  on  the  mollusks  of  the  lower  Miocene  reefs  of  Florida. 
W.  H.  Dall  studied  Pleistocene  fossils  from  the  State  and  completed,  for  the 
National  Museum,  a  report  on  Pleistocene  and  recent  fossils  from  Florida. 
C.  W.  Cooke  proparod  a  report  on  the  age  of  islands  in  Lake  Worth  for  The 
Commissioner  of  tlie  General  Land  Olflce.  W.  C.  Mansfield  began  the  prepara- 
tion of  a  prelimiimry  rer>ort  on  Pliocene  and  Pleistocene  fossils  from  the 
Florida  Everglades.  J.  T.  Pardee  is  preparing  reports  on  the  classification  of 
phosphate  lands  In  Florida. 

OKORf;TA 

FicUl  work. — C.  W.  Cooke  and  l^iu'ence  La  Forge  made  field  studies  of  the 
physiogniphic  features  of  Georgia. 
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Office  work, — C.  W.  Cooke  and  Laurence  LaForge  began  work  on  a  co- 
operative report  on  the  physiography  of  Georgia.  Julia  Gardner  began  to 
prepare  a  paper  on  the  lower  Miocene  mollusks  of  Georgia  and  Florida. 

IDAHO 

Field  work. — G.  R.  Mansfield,  assisted  at  times  by  W.  B.  Lang,  completed 
the  geologic  mapping  and  study  of  the  phosphate  deposits  of  the  Portneuf 
quadrangle  and  of  part  of  the  Paradise  Valley  quadrangle,  Idaho.  Mr.  Mans- 
field, accompanied  by  H.  T.  Steams,  also  reviewed  the  Island  Park  irrigation 
project  and  the  Empire  irrigation  district.  At  the  request  of  the  State 
Bureau  of  Mines  and  Geology  Mr.  Mansfield  visited  Moscow  for  conference  on 
the  geology  of  southeastern  Idaho.  In  cooperation  with  the  State  Bureau 
of  Mines  C.  P.  Rose  brought  up  to  date  the  field  work  in  the  Hailey  quad- 
rangle. He  also  examined  copper  deposits  near  Salmon.  B.  F.  Burchard  in- 
tpecteil  some  iron-bearing  mineral  deposits  in  northern  Idaho.  F.  O.  Schrader 
examined  molybdenite  deposits  at  Rocky  Bar. 

Office  work, — ^F.  C.  Calkins  is  preparing  a  report  on  the  dam  sites  of  IJie 
King  Hill  project    Edward  Sampson  and  J.  L.  Glllson  are  writing  a  report 
on  the  geology  of  ore  deposits  near  Lake  Pend  Oreille  in  cooperation  with  the 
State.    A  report  by  J.  P.  Buwalda  on  the  oil  and  gas  possibilities  of  south- 
western Idaho  was  submitted  to  the  Idaho  Bureau  of  Mines  and  Geology  for 
publication.    T.  W.  Stanton,  Edwin  Kirk,  O.  H.  Glrty,  and  W.  H.  Dall  pre- 
pared reports  on  Cambrian,  Silurian,  Jurassic,  Ordovician,  and  Carboniferous 
fossils  of  Idaho.    L.  G.  Westgate  and  C.  P.  Ross  made  progress  on  a  co- 
operative report  on  the  Hailey  quadrangle.    C.  P.*  Ross  submitted  a  report  on 
tbe  copper  deposits  near  Salmon  and  prepared  for  unofficial  publication  a 
sommary  of  the  report.    G.  R.  Mansfield  prepared  a  paper  on  Tertiary  plana- 
tion  .in  Idaho  for  publication  in  the  Journal  of  Geology  and  a  paper  on  the 
seography  of  southeastern  Idaho  for  publication  in  the  Annals  of  the  Associa- 
tion of  American  Geographers.    Mr.  Mansfield  made  progress  on  reports  on 
the  Portneuf  and  Paradise  Valley  quadrangles.    F.  C.  Schrader  completed  a 
paper  on  molybdenite  in  the  Rocky  Bar  district   (Bulletin  TSO-F).    P.  V. 
Roundy  studied  material  from  outcrops  in  the  State  in  connection  with  his 
Work  In  micropaleontology.    J.  T.  Pardee,  Kirk  Bryan,  and  F.  H.  Knowlton 
prepared  a  paper  on  the  relations  of  the  Latah  formation  to  the  lavas  of  the 
Columbia  Plateau.    W.  H.  Dall  continued  the  revision  of  a  report  on  the 
remarkable  fauna  of  the  Idaho  formation  (Professional  Paper  13^-0). 

ILLINOIS 

Field  work. — Frank  I^everett  studied  glacial  drift  and  glacial  filling  of  the 
MissiRippl  River  valley  in  western  Illinois. 

Office  work, — G.  H.  Girty  studied  Carboniferous  fossils  from  the  State, 
^rank  Levprett  wrote  a  paper  on  glacial  studies  in  western  Illinois  for  presenta- 
tion at  a  meeting  of  the  American  Association  for  the  Advancement  of  Science. 

Pu5«i€a/ion.— Geologic  Folio  216. 

INDIANA 

Frank  I^everett  began  studies  of  older  glacial  drift  in  southern  Indiana  and 
Ohio  and  carried  on  office  work  in  connection  with  these  studies. 

IOWA 

Field  work, — W.  C.  Alden  made  brief  examinations  of  glacial  deposits  of 
Western  Iowa  in  company  with  Dr.  G.  F.  Kny,  State  geok)glst. 

Office  work. — G.  H.  Girty  studied  Carboniferous  fossils  from  Iowa  and  re- 
vised a  report  on  the  tj'picul  Kinderhook  fauna. 

KANSAS 

Field  work,—W,  W.  Rubey,  M.  N.  Bramlette,  and  N.  W.  Bass  studied  the 
Seologlc  structure  in  parts  of  Kansas  in  cooperation  with  the  State  In  a  search 
for  oil  and  gas,  mapping  Russell  County  and  parts  of  northeastern  Ellis  County 
and  southwestern  Osborne  County. 
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Office  work. — W.  W.  Rubcy  and  R  C.  Moore  Identified  microscopic  foasilB  In 
well  cuttings.  G.  H.  Girty  studied  collections  of  Carboniferous  fossils.  T.  W. 
Stanton  reported  on  Cretaceous  fossils.  Frank  Leverett  wrote  a  paper  on 
j^lacial  deposits  in  Kansas  for  the  American  Association  for  the  Advancement 
of  Science.  K.  C.  Heald  prepared  a  paper  on  the  stratigraphy  of  western  Kan- 
sas for  the  American  Association  of  Petroleum  Geologists.  W.  W.  Rubey  and 
N.  W.  Bass  completed  a  report  on  the  oil  and  gas  resources  of  Russell  County. 
M.  N.  Bramlctte  worked  on  subsurface  correlations  in  west-central  Kansas. 

KENTUCKY 

Field  work, — Charles  Butts  examined  a  proposed  addition  to  a  national  forest 
in  eastern  Kentucky  for  the  Forest  Service  and  investigated  the  relation  of  tlie 
Sample  sandstone  of  Breekenridge  to  the  Bethel  sandstone  of  western  Kentucky 
and  southern  Illinois. 

Office  work. — Charles  Butts  prepared  a  report  on  Cumberland  County  for  tiie 
State  Geological  Survey.  G.  H.  Girty  studied  collections  of  Carboniferoui 
fossils.  M.  N.  Bramlette  and  K.  C.  Heald  examined  drill  cuttings  from  a  deep 
well  near  Bowling  Green  that  indicate  possible  oil  production  from  Ordoviciui 
rocks. 

LOmSIANA 

Field  work, — M.  L  Goldman  collected  fit>ecimens  and  data  In  Louisiana  for  bis 
study  of  salt-dome  cap  rocks.  Salt  domes  were  visited  by  W.  C.  Mendenball, 
David  White,  W.  T.  Thom,  Jr.,  and  K.  C.  Heald. 

OffUce  work. — M.  I.  Goldman  continued  the  study  of  salt-dome  cap  rocHcs  and 
prepared  a  paper  on  their  petrography  for  the  American  Association  of  Petro- 
leum Geologists.  E.  W.  Berry  and  Julia  Gardner  reported  on  fossil  plants 
M.  N.  Bramlette  wrote  a  paper  on  bentonite  In  the  Upper  Cretaceous  of 
Louisiana,  to  be  read  before  and  published  by  the  American  Association  of 
Petroleum  Geologists,  and  studied  well  samples.  He  also  prepared  a  paper 
on  the  occurrence  of  volcanic  rocks  In  the  Cretaceous  beds  of  Louisiana,  for 
publication  in  the  Bulletin  of  the  American  Association  of  Petroleum 
Geologist^;. 

MAINE 

Laurence  LuForge  exaniine<l  the  Portland  quadrangle.  Maine,  in  connection 
with  his  office  work  In  the  preparation  of  the  Portland  folio.  J.  S.  DiUer 
studied  postglacial  faultlnjr  In  the  Sunday  River,  White  Cap,  and  Ice  Cave 
mountains. 

MAR\XAND 

Field  work. — Work  In  Carroll  and  Frederick  (*ounties,  Md.,  was  carried  on 
by  A.  I.  Jonas  and  In  Harford  County  by  E.  B.  Knopf  and  Miss  Jonas. 

Office  ioork. — A.  I.  Jonas  continued  work  on  a  report  on  Carroll  County  for 
th(*  Maryland  Geological  Survey  and  prepared  a  paper  on  the  pre-C«mbrian 
beds  of  the  southwestern  Piedmont  region  of  Maryland  for  presentation  at  a 
meeting  of  the  Geological  Society  of  America.  E.  B.  Knopf  began  a  coopera- 
tive rei>ort  on  Harford  County  and  prepared  a  paper  on  the  physiography  of 
eastern  Pennsylvania  and  Maryland.  W.  C.  Mansfield  studied  Pleistocene 
Invertebrate  fossils  from  Wailes  Bluff. 

MASSACHi;SETTS 

Laurence  LaForue  did  supplemental  field  work  near  Boston  in  connection 
\\ith  the  Boston  folio,  which  Is  practically  completed.  L.  M.  Prlndle  con- 
tinued office  work  on  the  Taconic  folio. 

MICHIGAN 

Field  work. — Frank  Leverett,  in  cooperation  with  the  Michigan  Geologictl 
Survey,  completed  the  map  of  the  Port  Huron  morainic  system  in  Arenac, 
Iosco,  and  Oi^cmnw  counties  and  was  engaged  In  a  cooperative  study  of  tbe 
glacial  deposits  In  Antrim  County.  Ho  also  completed  cooperative  field  map- 
ping of  the  Marshall  quadrangle.  E.  O.  Ulrich,  in  company  with  members 
of  the  Michigan  Geological  Survey,  made  a  reconnaissance  study  of  the  Ordovi- 
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dan  aud  Silurian  foriijalions  <'f  nortliern  ^Ilchigan.    B.   S.  Butler,  assisted 
by  W.  S.  Burbunk,  ruade  studi^-s  in  the  Michigan  copi)er  district 

Offiee  \corU. — Frank  Leveret t  i>repare<l  a  rei)ort  on  the  surlicial  ;:eology  of 
AnU'iui  and  Ogemaw  counties  l<«r  tlu'  Michigan  Geological  Survey.  K.  (>. 
XJlrich  studied  Ordovician  and  Siiurian  fossils  coUectetl  In  northern  MLciiipm 
and  conipareil  fiiunas  froui  the  Colliug\voo<l  and  Maqnokota  hla<*k  Khah's. 

MINNESOTA 

E.  F.  Burchard  held  conltreuces  with  ge<ilogiHts  and  niinhiK  t-nj^ineers  at 
Minneapolis.  Frank  I-ievtreit  W(»rked  on  a  report  on  the  Quatoniary  ;:euIo;;y 
of  Minnesota  and  bordering  districts. 

MISSISSIPPI 

Field  and  office  itork, — E.  F.  Burchard  examined  the  bauxite  area  ot*  nortli- 
eastern  Mississippi  and  prepared  a  rei)ort  on  it  (Bulletin  750-G).  M.  N. 
Bramlette  made  a  microscopic  study  of  samples  of  ro<!k  from  wells  in  luirth- 
eastern  Mississippi  and  wrote  a  pai>cr  describing  and  correlating  forma tioim 
drilled  through  in  two  wells  in  the  Paleozoic  IhkIs  of  northern  Mississippi. 

Publii-ation. — Professional  Pai)er  133. 

MIS8(njRI 

Fk'ld  irork. — E.  O.  Ulrich.  a.«<8isted  by  U.  D.  Mesler,  in  association  with  mem- 
bers of  the  Missouri  Geological  Survey,  examined  the  stratigraphy  in  s<»iithern 
Missouri.  Frank  T^everett  studied  tlie  borders  of  the  Mississippi  Valley  to 
determine  the  relations  of  the  several  ;:lacial  formations  to  drainage  in  the  Ice 
ttge  and  considered  other  related  problems. 

Office  icork. — C.  B.  Slebenthal  continued  the  prepanition  of  a  report  on  the 
lead  and  zinc  deposits  of  the  Wyandotte  quadrangle,  Missouri-Oklahoma.   Frank 
Leverett  prepared  a  paper  on  glacial  studies  in  Missouri  for  presentation  at 
the  meeting  of  tlie  Geological  Society  of  America.    M.  N.   Bramlette  made 
microscopic  examination  of  well  cuttings  from  Missouri.    R.  D.  Meslcr  studied 
fossils  from  the  Eminence  and  Forsyth  quadrangles.    G.  H.  Glrty  studied  Car- 
boniferous fossils  and  continued  a  report  on  the  Pennsylvanian  beds  of  the 
Joplin  district. 

MON  TANA 

Field  work. — J.  T.  Pardee  mapped  glacial  drift  In  Blackfoot,  Jocko,  and 
Flathead  valleys,  Mont,  reexamined  the  Melrose  phosphate  field  aud  some 
adjacent  territory,  aud  examined  the  Morrison  potash  claim  for  land  classifi- 
cation. C.  E.  Dobbin  and  N.  W.  Bass  completed  an  examination  of  the  Forsyth 
coal  field.  A.  J.  Collier  examincKl  Devonian  rocks  In  the  Little  Rocky  Moun- 
tains that  may  be  a  primary  source  of  oil  in  northern  Montana,  and,  with 
R.  G.  Lusk.  completed  work  southeast  of  the  Sweetgrass  region.  W.  T.  Thom, 
Jr.,  examined  the  Taylor  Fork  coal  field  and,  with  C.  E.  Dobbin,  studied  the 
Lance  and  Fort  Union  formations  In  eastern  MonUma  and  western  North 
A^kota.  S.  H.  Cathcart  began  work  in  the  Jardine  district.  J.  B.  Reeside, 
Jr.,  and  C.  E.  Dobbin  studied  the  stratigraphy  between  Billings  and  Forsjth. 
S.  W.  Bass  mapped  part  of  the  Tongue  River  coal  field  for  land  classification. 
A.  A.  Baker,  assisted  by  John  B.  Stone,  continued  an  examination  of  the 
Tongue  River  coal  field.  W.  T.  I^ee  extended  Into  the  Big  Horn  Basin  his 
work  on  the  correlation  of  Mesozolc  formations  of  Wyoming.  Frank  Reeves 
and  W.  S.  Burbank  studied  the  Bejirpaw  Mountains.  In  June  Sidney  Paige 
Tiaited  this  party. 

Office  urork. — ^A  report  on  tlie  northern  Big  Horn  district  by  G.  F.  Moulton 
was  transmitted  for  publication.  A  revised  report  on  the  Tullock  Creek  coal 
field  (Bulletin  749)  by  G.  S.  Rogers  and  Wallace  Lee  was  transmltteil  for 
pabllcation.  W.  T.  Thom,  jr.,  prepareil  a  report  on  coal  In  the  vicinity  of 
Taylor  Fork  (Madison  Range)  for  land  classification,  continued  work  on  re- 
ports on  the  Judith  River  and  Poplar  coal  fields  and  the  coal  lands  iri  the 
Crow  Indian  Reservation,  and  prepared  a  press  notice  on  the  discovery  of 
oil  In  Lake  Basin.  K.  C.  Heald  and  W.  C.  Mendenhall  prepared  a  memorandum 
to  the  O)mmlssioner  of  Indian  AlTairs  on  the  adequacy  of  test  wells  drille<l 
on  the  Milk  River  anticline,  in  the  Blackfe(»t  Reservation.  W.  C.  Alden  con- 
tinued work  on  the  Cenozolc  history  of  eastern  Montana  and   wrote  papers 
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on  this  subject  and  on  the  physiographic  development  of  the  Great  Plains  for 
presentation  at  the  meeting  of  the  Geological  Society  of  America.     He  also 
prepared  a  iw^pular  geologic;  story  of  the  great  overthrust  in  Glacier  National 
Park   for  outside  publication.     W.   T.   Thoni,   jr..   assisted   by  A.   A.    Baker, 
revised  and  submitted  for  publication  a  report  by  G.  M.  Bauer  on  the  Ekalaka 
lignite  field    (Bulletin   751-F).     M.    I.   Goldman   studied  phosphate  from  the 
Ryan-Stephenson  well.    K.  ('.   TIeald  was  engaged  in  prt'paring  a  report  on 
the  Inj;oniar  dcnne  and  ])ri»pare(!  a  paper  for  the  Great  Falls  Leader  on  the 
Geological   Survey  and  the  Montana  oil  fields.     W.  T.   Lee  presented  Iwfore 
the  Society  of  Economic  Geologists  a  paper  on   the  continuity  of  some  oil- 
bearing  sands  in  Montaina  and  Wyoming.     N.  W.  Bass  prepared  a  press  notice 
on  coal   in  the  Tongue  River  valley.     J.  T.   Pardee  prepared  a  map  of  the 
glacial  drift  and  associated  deposits  in  the  Jocko  and  Flathead  valleys  and  a 
map,  for  exiti!)ition  I»efore  the  Geological  Society  of  America,  showing  tlie  glacial 
and  physiographic  geology  of  the  northern  Rocky  Mountains,  and  began  the 
preparation  of  a  report  on  glaciatlon  and  gold-bearing  gravels  In  the  Pioneer 
district.     He  also  prepared  a  report  on  the  Morrison  potash  claim,  near  Whltfr 
hall.  Mont.,  for  land  classifii'ation  and  (completed  a  report  on  the  geology  of 
the  Melrose  phosphate  field   (Bulletin  750-H).    A.  J.  Cx)llier  began  worlt  on 
a   re|)ort  on  the  giH)logy  and  oil   resourfM^s  of  the  Sweetgrass  arch  and  sub- 
mitted for  publication  a  report  on  the  Scobey  lignite  field   (Bulletin  751-E). 
<j;.  II.  Girty.  T.  \V.  St:int(Mi.  Eihvin  Kirk,  niid  J.  H.  Reeside.  jr..  examined  and 
reiK)rted  on  (.Carboniferous.  Devonian,  Jurassic,  and  Cretaceous  fossils.    G.  £. 
Dobbin  and  N.  W.  Bass  completed  a  roijort  on  the  Forsj^th  coal  field  for  land 
classification,   and   Mr.   Dobbin   pn*pared   a  press   notice  covering  coal  lands 
along  the  projected  Armells  Creek  branch  of  the  Northern  Pacific  Railway. 
W.  T.  Thom,  jr.,  and  C  E,  Dobbin  prepared  a  paper  on  the  stratigraphy  of 
the  Cretaceous-Eocene  transition  beds  in  eastern  Montana,   for  presentation 
at  a  meeting  of  the  Geological  Society  of  America.     Frank  Reeves  prepared  i 
report  on  the  oil  and  gas  resources  of  the  faulte<l  area  south  of  the  Bearpaw 
Mountains  (Bulletin  751-(.';)  and  prepared  for  the  Geological  Society  of  America 
a  paper  on  the  structure  of  the  Bearpaw  Mountains.    B.  C.  Renick  prepared 
a  paper  entitled  "  Some  problems  of  ground  water  and  associated  natural 
gas." 

7*u6/tca//ow«.--Profe88lonal  Paper  132~B ;  Bulletin  749 ;  press  notices,  "  New 
oil  field  in  Lake  Basin,  Mont,  indicates  artesian  control  of  oil  and  gas  acnunv- 
lation  "  (No.  17340)  ;  "Oil  and  gas  pro8i>ects  north  of  the  Pryor  MountaJMi 
Mont.'*  l>y  G.  F.  Moulton  (No.  ](KX>1)  ;  "Coal  in  Tongue  River  valley.  Mont" 
(No.  1G748)  ;  "The  Rosebud  coal  betl  south  of  Forsyth,  Mont."   (No.  16925). 

NEBRASKA 

J.  A.  Douglas  examined  microscopically  drill  cuttings  from  a  deep  well  near 
Lakeside. 

NEVADA 

Field  ivork. — T.  W.  Stanton  studied  the  Mesozoic  stratigraphy  of  the  Spring 
Mountain  Range.  In  the  Las  Vegas  quadrangle.  L.  G.  Westgate,  assisted  by 
J.  L.  GUI  son.  continued  a  study  of  the  Ploche  mining  district  H.  O.  Ferguson 
and  S.  II.  Cathcart  continuinl  the  mapping  of  the  Tonopah  and  Hawthorne 
quadrangles.  In  which  T.  W.  Stanton  reviewed  the  marine  Triassic  and  Lower 
Jura.*«sic  sections. 

Offline  vork. — D.  F.  Ilewett  began  the  preparation  of  a  report  on  the  Good- 
Hpriiigs  niinlni;  district  and  wrote  a  paper  on  dolomltization  near  Good- 
springs  for  the  (Geological  Society  of  Washington.  He  transmitted  for  publica- 
tion a  report  on  magnesia  alum  near  Fallon  (Bulletin  750-E).  G.  H,  Glrty 
studitHl  Carboniferous  fossils;  T.  W.  Stanton  studied  Mesozoic,  Jurassic,  and 
Triassic  fos-sils;  F.  H.  Knowlton  reported  on  fossil  plants  near  Mina;  and 
Edwiii  Kirk  studied  Ordoviclan,  Cambrian,  Silurian,  and  Devonian  fooilL 
}I.  <;.  Ferguson  and  S.  H.  Cathcart  wrote  Jointly  a  paper  on  mountain  strnc- 
ture  in  western  Noavda  for  the  Geological  Society  of  Washington  and  began 
th<^  preparation  of  a  report  on  the  Hawtliorne  and  Tonopah  quadrangles.  H.  G. 
Ferguson  iwlseil  a  n^port  on  the  Manhattan  district  (Bulletin  723).  Adolph 
Knnj»f  n»vis<ul  a  r(-|iort  on  the  Rochester  district  (Bulletin  762). 

Pub1ic<Uion..—B\\l\etin  723. 

NEW    HAMPSHIBK 

J.  S.  Dlller  made  glacial  studies  In  the  White  Mountains  and  prepared  Add 
maps  of  the  White  Mountains  and  vicinity.  Arthur  Keith  continued  the 
preparation  of  a  geographic  liand!)ook  of  New  England. 
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NEW  JEBSKT 

W.  S.  Bayley  studied  In  the  field  the  pre-Cambrian  geolog>='  of  the  Delawan* 
'ater  Gap  and  Easton  quadrangles  in  connection  with  s^tudies  of  magnetite 
tposits,  and  began  the  preparation  of  a  paper  on  pre-Cambrian  geology*  and  ore 
^posits  of  these  quadrangles. 

NEW  MEXICO 

Field  work. — N.  H.  Darton  extend(Hl  liis  work  In  the  Red  Beds  area  to  supple- 
ent  the  knowledge  of  the  potash-bearing  region  of  New  Mexico.  J.  B.  Reeside, 
.,  mappe<l  the  Ute  and  Barker  Creek  domes,  Southern  Utc  Indian  Reserva- 
3n,  San  Juan  County,  and  mapped  the  Hogback  anticline  near  Shiprock,  at 
e  request  of  the  Ofllce  of  Indian  Affairs. 

Office  inork. — T.  W.  Stanton  reported  on  Upper  Cretaceous  fossils.  G.  H. 
Irty  studied  Carboniferous  fossils.  N.  H.  Darton  redrew  the  contours  of  the 
K>logic  map  of  New  Mexiiro.  K.  C.  Hen  id  prepared  memoranda  on  the  oil 
sources  of  the  Navajo  Reservation  for  the  commissioner  of  the  reservation. 
B.  Reeside,  jr.,  revised  a  manuscript  on  the  Cretaceous  and  Tertiary  fornia- 
ons  of  the  western  part  of  the  San  Juan  Basin,  Colorado  and  New  Mexico. 
le  also  prepared  reports  on  the  Hogback  anticline  and  the  Ute  and  Barker 
reek  domes,  which  were  transmitted  to  the  Office  of  Indian  Affairs. 
PiiWi«iti(WM.— Bulletins  752,  7eO-A. 

NEW   YORK 

Field  and  office  work. — U  M.  Prlndle  continued  field  studies  of  the  geology 
f  tho  Hooslck  and  Berlin  quadrangles,  N.  Y..  and  office  work  on  the  Taconic 
eologlc  folio.  W.  H.  Dall  studied  two  large  collections  of  fossils  sent  from 
he  Brooklyn  museum. 

FuhUcation,— Bulletin  744. 

NOBTH   CAB<»JNA 

fHeld  work. — C.  S.  Ross  revisited  the  Ore  Knob  copper  mine.  In  Ashe 
Joanty,  N.  C.    C.  W.  Cooke  collected  Miocene  fossils  near  Jacksonville. 

OffU)e  work. — E.  W.  Berry  began  the  preparation  of  a  manuscript  on  the 
Mitocene  flora  of  North  Carolina.  L.  B.  Kellum  completed  a  paper  on  the 
laleontology  and  stratigraphy  of  the  Castle,  Hayne,  and  Trent  marls  of  North 
)urollna. 

NOBTH  DAKOTA 

Field  work. — W.  T.  Thom,  Jr.,  and  C.  E.  Dobbin  made  an  extensive  recon- 
uilssance  through  the  lignite  fields  of  western  North  Dakota  to  discover  the 
dations  of  the  coal-bearing  formations. 

OffU:e  tcork. — ^W.  T.  Thom,  jr.,  assisted  by  J.  B.  Eby  and  A.  A.  Baker,  revised 
I  report  by  C.  J.  Hares  on  the  geology  and  lignitlc  resources  of  the  Marmarth 
leld.  In  southwestern  North  Dakotar,  and  submitted  It  for  publication.  W.  T. 
Fhom,  Jr.,  and  C.  E.  Dobbin  completed  a  paper  on  the  Cretaceous-Eocene 
nnsltion  beds.  Dakota-Montana.  J.  B.  Reeside,  jr..  reported  on  Cretaceous 
!mbU& 

OHIO 

Frank  Leverett  began  field  studies  of  the  older  glacial  drift  in  southern 
isdlana  and  Ohio.    G.  H.  Girty  reported  on  Carboniferous  fossils. 

OKLAHOMA 

Field  iccrk. — H.  D.  Miser  was  engaged  In  field  work  required  for  a  geologic 
lap  of  Oklahoma.  A.  F.  Melcher  collected  data  on  the  production  and  texture 
f  producing  oil  sands  In  the  Tonkawa  and  Burbank  fieldn.  K.  C.  Heald,  at 
ie  request  of  the  Commissioner  of  Indian  Affairs,  attended  the  sale  of  Osage 
ftses  at  Pawhuska.  David  White,  K.  C.  Heald,  and  H.  D.  Miser  participated 
{  a  conference  at  Houston  about  work  on  the  Oklahoma  geologic  map  and 
ibenrface  work  In  Oklahoma  for  which  the  State  legisbiture  has  made  an 
ppropriatlon. 

Office  work. — H  D.  Miser  compiled  data  for  a  geologic  map  of  Oklah(>ma. 
1  response  to  a  request  from  the  Office  of  Indian  Affairs  K.  C.  Heald  and 
'.  T.  Thom,  jr.,  considered  the  possIl)le  yield  of  oil  from  1,32S  undrlUed  oil 
aaee  in  the  Osage  Reservation  and  prepared  recommendations  regarding 
lem.  P.  v.  Roundy  prepared  data  for  use  at  the  sale  of  Osage  leases  at 
iwhnska  and  studied  outcrop  material  and  well  cuttings  from  Oklahoma. 


36  FORTY-FIFTH   REPORT  oF   OEOLOOKWL   SURVEY 

A.  V.  Mek-lior  examined  ohimk  samples  of  i»ii  ami  ^as  suinis  of  tlie  Tonkawa 
and  Bur!)ank  districts  and  prepare*!  a  paper  on  tiie  application  of  productloo- 
porosity  curves  to  the  Burbank  Held  lor  piiblii-atlon  in  the  Bulletin  of  the 
American  Association  of  Tetroloum  (:JeoIi));ists.    A  part  of  u  diamoud-ilrlll  core 
from  the  Tonkawa  field  is  !)e!ng  studied  in  an  attempt  to  establish  a  type  strati- 
jrrapliic  section  for  western  Oklalioma.     ii.  II.  Oirty  revised  his  reiH»rt  on  the 
fauna  of  the  Morrow  formation  of  Arkansas  and  Oklahoma.     T.   \V.  Stanton 
identified  Cretaceous  inverteiirates,  G.  H.  Girty  studied  Carboniferous  foasila, 
\V.  H.  Dall  reported  on  IMeistocene  fossils,  and  IC.  O.  Ulrich  prepared  reports 
on  tile  Stanley.  Jackfork,  and  Cmiey  formations  and  reported  ou  fossils  from 
a  deep  well  In  OklahoniiL    (i.  H.  Girty  and  P.  V.  Round;/  w.jrked  on  a  report 
on  the  Moorefield  fauna  of  northeastern  Oklalioma.     (\  E.  Siebenthal  is  pre- 
jjarinj?  a  rep<»rt  cm  tiie  lead  and  zinc  deinwitj?  of  the  Wyandotte  quadrangle. 
M  issou  r  i-Oklahoma. 
7*M&//c«h*0M.— Bulletin  751-B. 

OBFX;ON 

Field  tvork. — W.  H.  Bradley  examined  the  deposits  in  Goose  Lake  and  Upper 
Klamath  Lake  in  a  study  of  the  origin  of  oil  shale.  | 

Office  tcork, — C.  P.  Ross  revised  a  report  on  the  Wallowa  Mountains.  F.  C. 
Calkins  continued  the  preparation  of  a  reiM)rt  on  dam  sites  in  Idaho  and 
Oregon  for  the  Bureau  of  Reclamation.  W.  S.  W.  Kew  prepared  a  report  on 
the  occurrence  of  oil  shale  near  Medford,  a  copy  of  which  was  sent  to  tl»e 
Oregon  Corp(»ration  Commission. 

Pfi6Moo/fo?i.— Geologic  Folio  218. 

PENNSYLVANIA. 

Field  uork. — Field  conferences  were  held  in  Pennsylvania  by  Sidney  Paige. 
Adolph  and  E.  B.  Knopf,  and  Florence  Bascom  relative  to  mapping  the  Qoarrf- 
ville  and  MtM.'alls  Ferry  quadrangles  and  adjoining  areas.  Mrs.  Knopf 
studiiMJ  the  piv-Cambrian  r<K*ks  of  Pennsylvania  near  C^ate.^vllle  and  Oxford. 
A.  F.  Melcher  inspected  pressure  apparatus  at  the  University  of  Plttflbnri^ 
and  visited  the  Bradford  oil  field.  G.  W.  Stose  worked  in  the  Lancaster,  Nei» 
Holland,  Coatesvllle,  Uoneybrook,  Phoenix ville,  and  Doylestown  quadrangki 
W.  S.  ]>ayley  worked  in  tlio  Eastern  and  Delaware  Water  Gap  quadrangles  in  t 
study  of  the  pre-Camhrlan  magnetite-bearing  rocks.  David  White,  with  0.  C 
Postley  and  A.  M.  Farrell.  studied  the  stratigraphy  of  the  Brookville  coil 
In  the  vicinity  of  the  type  locality.  W.  C.  Mendenhall,  with  other  memben  ot 
the  Survey,  made  a  trip  through  central  and  southern  Pennsylvania  and  south- 
western New  England  to  obtain  a  general  idea  of  the  geologic  succession. 

Oj^cc  irork. — E.  B.  Knopf  and  A.  I.  Jonas  continued  work  on  a  report  on  the 
Quai'ryville  and  JNIcCalls  PVrry  quadrangles,  and  Miss  Jonas  l>egan  the  prepara- 
tion of  a  report  on  the  Lancaster  and  New  Holland  quadrangles.    Mr&  Knopf 
presentful  before  the  Geological  Society  of  4^merica  a  paper  on  the  physiograph; 
of  eastern  Pennsylvania  and  Maryland.     W.  S.  Bayley  began  the  preparaUon 
of  a  paper  on  the  pre-(3ambrian  geology  and  ore  deposits  of  the  Easton  and 
Delaware  Water  (Jap  quadrangles,     (i.  H.  (iirty  studied  Carboniferous  fossila. 
E.  <).  I'lricli  rei)orted  on  fossils  of  Trenton  age,  and  Edwin  Kirk  reported  on 
Devonian  f<»sslls.    G.  W.  St(»se  completed  and  transmitte<l  to  the  State  geologist 
a  report  on  the  economic  geology  of  Adams  County.     He  also  prepared  and 
read  bofnre  the  Ge«>logical  Society  of  America  a  pai)er  on  n  new  type  of  struc- 
ture in   the  Pennsylvania  Appalachians.     Charles  Butts  prepared   papers  on 
the  Loyaihanna  limestone  in  southwestern  Pennsylvania  and  on  the  Birming- 
ham overt hrust  fault  in  the  Lynne  quadrangle  for  the  Geological  Society  of 
America.    lU^  also  prepared  a  map  of  a  small  part  of  the  Standingstone  quad- 
rangle for  K.  S.  Bassler, 

SOUTH    CAROLI.XA 

Finid  vork.—G.  R.  Mansfiohl  studied  parts  of  the  phosphate  field  of  South 
Carolina. 

Offitr  irork. — ,1.  V*.  Reesido,  Jr.,  read  i)roof  of  a  pai)er  on  a  new  Eocene  nau- 
tiloid  fn)m  South  Carolina,  to  be  published  as  No.  Ii518  of  the  Proceedings  of 
the  Uiiiied  States  National  Museum. 

S(»UTH  DAKOTA 

Office  icf)rk, — ^T.  W.  Stanton  reported  on  Upper  Cretaceous  foflslLs  from  Sontt 
Dakota  for  the  State  geologist.     J.  B.  Reeside,  Jr.,  reported  on  Gretaceooi 
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osslls  collected  by  C.  B.  Dobbin  in  western  South  Dakota  and  studied  Jurassic 
ossils  collected  near  Rapid  City  by  W.  T.  Lee.  G.  H.  Girty  reported  on  some 
Carboniferous  fossils.  W.  T.  Thom,  Jr.,  prepared  a  Joint  paper  with  C.  E, 
>obbin  on  the  Cretaceous-Eocene  transition  beds  in  the  Dakotas  and  Montana. 
<^.  H.  Darton  spent  some  time  condensing  the  text  of  the  Black  Hills  folio. 

TENNESSKK 

Field  work, — ^E.  O.  Ulrlch,  assisted  by  R.  D.  Mesler,  studied  the  stratigraphy 
»f  the  Tellico  formation  in  eastern  Tennessee.  E.  F.  Burchard  continued 
tudies  of  brown  iron  ores  in  west-middle  Tennessee  in  cooperation  with  the 
rennessee  Geological  Survey.  Charles  Butts  reviewed  the  geologic  mapping  of 
L  part  of  the  Friendsville  marble  belt. 

Office  work. — T.  W.  Stanton  revised  Bruce  Wade's  manuscript  on  the  Upper 
>etaceous  fauna  of  Coon  Creek  (Prof.  Paper  137).  E.  O.  Ulrlch,  assisted  by 
1.  D.  Mesler,  prepared  and  compared  old  and  new  collections  of  fossils  from 
3ed8  of  marble  in  eastern  Tennessee  in  order  to  settle  a  controversy  regarding 
:he  identification  of  the  Meadow  marble  and  to  correct  the  mapping  of  its 
boundaries.  In  preparing  a  paper  on  additions  to  the  flora  of  the  Wilcox  group, 
E.  W.  Berry  studied  material  from  this  group  in  Tennessee.  He  also  reported 
on  Eocene  plants  from  Tennessee.  G.  H.  GIrty  studied  Carboniferous  fossils. 
E.  F.  Burchard  began  the  preparation  of  a  cooperative  bulletin  on  the  brown 
iron  ores  of  west-middle  Tennessee,  D.  F.  Hewett  continued  the  preparation 
of  a  paper  entitled  "  Relation  of  manganese  oxides  in  Virginia  and  Tennessee." 
Charles  Butts  revised  the  geologic  map  and  profile  sections  of  the  Friendsville 
marble  area. 

TEXAS 

Field  icork. — W.  B.  Lung  visited  wells  in  the  western  Texas  potash  area  and 
procured  .««ample.s  of  rock  borings.  Julia  Gardner  continued  the  study  of  the 
lower  E<x?ene  formations  of  the  State.  M.  I.  Goldman  collected  specimens  and 
data  for  a  study  of  the  salt-dome  cap  rocks  in  the  Gulf  coast  region  of  Texas 
and  Luuisiana.  K.  C.  Heald  held  a  field  conference  wit;h  Receiver  Delano  at 
Wichita  Falls. 

Office  work. — In  conjunction  with  the  Director  of  the  Survey,  G.  R.  Mansfield 
prepared  for  the  Journal  of  the  American  Bankers*  Association  an  article  en- 
titled "  Potash — the  key  to  prosperous  agriculture."  Mr.  Mansfield  Investigated 
the  cost  of  core  drilling  In  Texas  In  response  to  a  request  from  Senator  Shep- 
pard  for  an  estimate  of  the  amount  required  to  make  tests  of  cores  of  wells 
drilled  for  potash  In  western  Texas  and  with  W.  B.  I^ng  attended  hearings  on 
Senator  Shepp;ird*s  potash  bill  before  the  Senate  Committee  on  Agriculture  and 
the  House  Committee  on  Mines  and  Mining.  In  connection  with  the  search  for 
potash  W.  B.  l^ng  conferred  with  menil)er8  of  the  Survey  and  the  Bureau  of 
Mines,  compiled  field  data,  and  drafted  maps  of  an  area  in  Texas  A  press 
notice  on  i)otash  In  western  Texas  was  prepared  by  David  White  and  George 
Steiger.  Work  on  salt-dome  cap  rocks  was  continued  by  M.  1.  Goldman,  who 
prepared  a  paper  entitled  "  The  petrography  of  salt-dome  cap  rocks,"  for  pres- 
entation at  the  Houston  nieeting  of  the  American  Association  of  Petroleum 
Geologists,  (j.  H.  Girty,  P.  V.  Roundy,  and  M.  1.  Goldman  prepared  a  paper  on 
the  microfauna  of  the  Mississipplan  formations  of  San  Saba  County,  Tex., 
which  includes  a  study  of  the  age  and  correlation  of  the  KUenburger  and  MIs- 
rissippian  limestone  contact.  G.  H.  Girty  worked  on  a  report  on  the  basal 
Bend  fauna  (»f  Texas,  which  he  Is  preparing  with  P.  V.  Roundy,  and  studied 
Carboniferous  fossils  from  the  State.  E.  W.  P.erry  continued  the  study  oH 
fossil  plants  in  connection  with  his  manuscript  on  additions  to  the  Wilcox  fiora 
and  studied  collections  of  fossil  plants  from  the  State.  Julia  Gardner  prepared 
A  report  on  the  fossiliferous  marine  AVilcox  beds  of  Texas  for  outside  publica- 
ti<»n  and  <-ontinueil  work  on  her  report  on  tlie  Eocene  formations  of  Texas. 
Miss  Gardner  studied  Texas  fossils  in  the  Aldrich  colle<'tion  at  .Johns  Hopkins 
University,  Baltimore,  Md..  and  marie  detorminatit>ns  of  small  collections  from 
the  Cutler  dome  in  Anderson  County.  L.  W.  Stephenson  corainued  work  on 
bis  palmer  entitled  "'Summary  of  the  stratigraphy  of  the  Gulf  series  (i;pi>er 
Cretace^ms)  formations  of  Texas  between  Austin  and  the  Rio  Grande."  E.  O. 
Ulrlch  determined  the  horizons  of  fo.'^sils  in  a  deep  well  in  Texas;  T.  W. 
Stanton  reported  on  Comancrhe  fossils;  \V.  II.  Dall  reported  on  fossils  from  the 
f?tate;  and  P.  V.  Koundy  examined  outcrop  material  and  drill  cuttings.  K.  C. 
llcald  prepared  a  statement  regarding  tlie  oil.  gas,  and  coal  resources  of 
jouth western  Texas  for  the  Interstate  Commerce  <.'ommisslon  and.  with  David 
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White,  attended  hearings  on  the  West  Columbia  salt  dome  before  the  income- 
tax  division  of  the  Treasury  Department. 

Publications. — Professional  Papers  126,  132-D;  press  notice  on  potash  in 
western  Texas  (No.  16953). 

UTAH 

Field  work. — F.  I^  Hess  revisited  carnotite  fields  In  Utah  and,  with  V.  C. 
Helices,  examined  arsenic  and  tungsten  deposits  In  the  Clifton  district.  G.  I. 
Finlay  and  Carle  H.  Dane  made  a  reconnaissance  map  of  an  area  along  Gypsum 
Creek.  E.  M.  Spieker,  assisted  by  A.  A.  Baker  and  later  by  D.  J.  Fislier,  com- 
pleted an  examination  of  the  Wasatch  Plateau  coal  field  and  coal-bearing  areas 
In  Salina  Canyon  and  near  Horse  Canyon  and  Crescent. 

Office  work. — E.  M.  Spieker  and  A.  A.  Baker  conthiued  the  preparation  of  a 
report  on  tlie  Wasatch  Plateau  coal  field  and  transmitted  for  publication 
reports  on  coal  In  the  Salina  Canyon,  near  Horse  Canyon,  and  near  Crescent,  : 
Utah.  Messrs.  Spieker  and  Baker  prepared  reports  for  classification  of  lands.  ' 
O.  H.  Glrty  began  the  preparation  of  a  report  on  the  Triassic  faanas  of  Utah. 
H.  D.  Miser  prepared  a  popular  article  on  the  exploration  of  tlie  San  Juan 
Canyon,  a  tributary  of  the  Colorado,  by  K.  W.  Trimble  and  himself.  He  also 
completed  a  report  on  anticlinal  structure  in  San  Juan  C'ouuty  (Bulletin 
751-D).  J.  B.  Eeeside,  Jr.,  prepared  the  first  draft  of  a  popular  report  on  the 
geology  of  Green  River  valley,  Wyoming,  Colorado,  and  Utah,  f(»r  Inclusion  in 
a  paper  by  B.  E.  Woolley  on  power  sites.  He  also  completed  an  examination 
of  Mesozoic  and  Tertiary  fossils  collected  by  E.  M.  Spieker  in  central  Utah. 
F.  H.  Knowlton  reported  on  material  from  the  Mesaverde  formation  of  Utah 
for  Mr.  Spieker.  F.  R.  Clark  completed  and  transmitted  for  publication  a 
report  on  the  Sunnyslde,  Wellington,  and  Castlegate  quadrangles.  F.  C.  Calkins 
continued  tlie  preparation  of  a  report  on  the  general  geology  of  the  Cottonwood 
district  by  B.  S.  Butler  and  himself. 

Publications.— VrofesBional  Paper  132-C,  Bulletin  750-A. 

VXBlfONT 

L.  M.  Prindle  spent  some  time  In  field  work  on  the  geology  of  the  Taoonte 
quadrangle  and  In  the  office  continued  the  preparation  of  the  Taconic  folia 

VntOINIA 

Field  work. — M.  R.  Campbell,  assited  at  times  by  W.  T.  Thorn,  Jr.,  completed 
a  study  of  the  Valley  coal  fields  of  Virginia,  made  In  cooperation  with  the  Vi^ 
glnia  Geological  Survey.  E.  O.  Ulrich  and  R.  D.  Mesler  studied  the  strati- 
graphy of  areas  in  southwestern  Virginia.  W.  C.  Mansfield  studied  Tertiary 
deposits  along  James  River  above  and  below  Claremont  and  In  the  "  Northern 
Neck,"  mainly  north  of  Warsaw. 

Office  work. — M.  R.  Campbell  worked  on  a  cooperative  report  on  the  Valley 
coal  fields  of  Virginia.  He  also  prepared  a  press  notice  on  these  fields.  W.  C. 
Mansfield  continued  the  preparation  of  a  report  on  the  Miocene  stratigraphy  of 
Virginia.  E.  O.  Ulrich  began  work  on  the  faunas  of  the  Murat  limestone  of 
Virginia,  undertaken  particularly  to  determine  the  age  of  the  Holston  marble  of 
Tennessee.  Mr.  Mesler  worked  on  collections  of  Ordovlclan  fossils.  G.  W. 
Stose  prepared  a  paper  on  Iron  carbonate  In  Clinton  ores  of  southwestern  Vir- 
ginia for  publication  in  Economic  Geology  and  one  entitled  "The  black-shale 
problem  of  Virginia."  He  also  read  proof  of  a  report  on  Wise  County  to  be 
published  by  the  Virginia  Geological  Survey.  Charles  Butts  reported  on  sam- 
ples of  well  borings  from  the  Rose  Hill  well.  Edwin  Kirk  reported  on  De- 
vonian fossils.  K.  C.  Heald  wrote  a  paper  on  Lee  County  for  outs'de  publica- 
tion. D.  F.  Hewett  prepared  a  paper  entitled  *'  Relation  of  manganese  oxide 
in  Virginia  and  Tennessee." 

Publications. — Press  notices  on  the  Valley  coal  fields  of  Virginia  and  oil  in 
Lee  County,  Va. 

WASHINGTON 

Field  work. — E.  F.  Burchard  conferred  with  geologists  and  mining  engineers 
in  Spokane  and  examined  iron-bearing  deposits  In  northern  Washington.  J.  T. 
Pardoc  studied  Miocene  sliale  and  associated  rocks  for  a  report  being  prepared 
l)y  him,  F.  H.  Knowlton,  and  others. 

Office  work. — F.  H.  Knowlton  studied  the  flora  of  the  Puget  group  of  Wash- 
ington and  describeil  new  fossil  plants  for  a  paper  on  the  age  of  strata  Inter- 


GEOLOGIC  BBANCH.  39 

with  tlie  Colunib'a  lava  at  Spokane,  Wash.,  and  Coeur  d*Aleue,  Idaho, 
r.  Pardee  prepared  an  introduction  to  this  paper.  W.  U.  Dall  reportefl 
ctions  of  Pleistocene  invertebrate  fossils.  T.  W.  Stanton  8ta<i:ed  lA>wer 
3US  invertebrate  fossils  from  northwestern  Washington. 

WEST  VXROirriA 

tcork, — By  invitation  of  the  State  geologist,  David  White  Joined  a 
•om  the  West  Virginia  (reological  Survey  early  In  May  for  a  reconnais- 
xamination  of  the  Mississipplan  formations  in  several  counties  of  the 
)ut!i  of  the  Chesai)eake  &  Ohio  Railway.  Fossil  plants  were  collected 
Drizons  representing  the  Pocono,  Greenbrier,  and  Manch  Chunk  divi- 
The  expense  of  the  trip  was  borne  by  the  State  Survey,  which  is  pre- 
in  cooperation  with  the  Federal  Survey,  a  comprehensive  report  on  the 
aphy,  areal  geology,  and  paleontology  of  the  Mississipplan  formations 
southern  half  of  the  State.  The  invertebrate  fossils  collected  will  be 
fd  by  G.  H.  Girty  and  the  plants  by  David  White. 

tcork. — G.  H.  Girty  studied  Carboniferous  collections  from  West 
I. 

WISCONSIN 

ioork, — E.  O.  Ulrich  studied  the  Paleozoic  stratigraphy  of  Wisconsin 
ferred  with  the  State  geologist 

work, — E.  O.  Ulrich  studied  Ordovician  and  Silurian  fossils  from  Wis- 
and  prepared  collections  of  Wisconsin  Cambrian  fossils  for  study. 
L^verett  worked  on  reports  in  hand. 

WYOMING 

work. — ^J.  B.  Reeside,  Jr.,  and  C.  E.  Dobbin  made  stratigraphlc  and 
•al  studies  of  the  Powder  River  basin,  Wyo.,  giving  particular  attention 
^ox  Hills  formation  and  its  relations  to  the  Pierre  shale  and  the  Lance 
fm.  They  made  reconnaissance  trips  near  Baggs,  Rawlins,  Walcott 
ider  and  in  the  Big  Horn  Basin.  Edwin  Kirk  studied  the  Rocky  Moun- 
•dovician  rocks.  F.  I-..  Hess  and  C.  W.  Henderson  visited  reported 
u  and  placer  gold  deposits  in  the  Medicine  Bow  Mountains.  W.  C. 
itudled  tlie  glacial  deposits  and  the  physiography  in  Park,  Big  Horn, 
rings,  Washakie,  Natrona,  Johnson,  Sheridan,  and  Fremont  counties. 
jee  worked  between  Thermopolis,  Wyo.,  and  Bridger,  Mont.,  In  a  study 
taring  formations.  J.  D.  Sears,  assisted  by  P.  C.  Benedict  and  Quentin 
lid,  examined  coal  lands  on  Vermilion  Creek,  in  southern  Baxter  Basin, 
ater  County,  for  land  classification  and  did  some  work  In  the  Baxter 
as  field.  John  D.  Northrop  examined  tracts  in  the  Armlnto  coal  field 
the  southern  Big  Horn  Basin  coal  field  for  land  classification.  W.  H. 
,  assisted  by  Carle  H.  Dane,  mapped  and  studied  oil  shales  of  northern 
ater  County.  A.  J.  Collier,  C.  D.  Avery,  and  E.  T.  McKnlght  mapped 
es  in  southern  Wyomlns?.  W.  H.  Bradley  and  C.  E.  P^rdmann  made  a 
ly  reconnaissance  northwest  of  Rock  Springs.  J.  B.  Eby  worked  in 
tii>a  coal  field  and  examined  the  stratigraphy  and  structure  of  imrts  of 
*stern  Colorado  and  southern  Wyoming  with  J.  B.  Reeside,  Jr.,  and 
Dobbin.  At  the  request  of  the  Bureau  of  Mines  W.  T.  Thorn.  Jr., 
Ml  coal  lands  in  the  vicinity  of  Gillette.  N.  W.  Bass  and  W.  T.  Thorn, 
mined  miscellaneous  tracts  covered  by  applications  for  prosi)ecting 
r.  D.  Avery  collected  information  about  oil  wolls  at  Casper,  Glenrock, 
».  Torrington,  Guernsey,  Cheyenne,  Laramie,  Rawlins,  and  Medicine 
^V.  W.  Rubey,  asslste<l  part  of  the  time  by  H.  W.  Hoots,  Alexander 
►IT,  M.  N.  Bramlette,  and  F.  A.  Melton,  continued  studies  in  several 
1  the  Black  Hills  rim. 

icork, — W.  T,  Thom,  jr.,  prepared  a  reiM)rt  for  the  Hnreiui  of  Mines 
lands  near  Gillette.  W.  T.  Thom,  jr.,  J.  D.  Sears,  J.  D.  Northrop,  and 
Jass  rei>orted  on  tracts  examineil  for  land  classification.  F.  H.  Knowl- 
rtrted  on  fossil  plants  from  central  Wyoming  and  Ktudiwl  fossil  plants 
e  Rock  Springs  coal  group  of  Wyoming.  W.  C.  Alden  prepared  a  paper 
physiographic  development  of  the  northern  Great  Plains  for  the  Geo- 
Society  of  America.  A.  J.  Collier  wrote  a  press  notice  on  <»il  and  gus 
ts  of  the  North  Casper  Creek  anticline,  and  K.  C.  Heald  prepared  a 
ndum  concerning  its  possibilities  as  a  naval  oil  reserve.  W.  W.  Ituhey 
d  data  relative  to  the  Dry  Creek  anticline  for  land  classification.     P.  V. 

worked  with  K.  C.  Heald  on  maps  of  the  Teapot  dome  and  studied  out- 
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crop  uiateriul.    G.  H.  Glrty  studied  Carboniferous  fossils.    J.  D.  Sears  revised 
his  report  on  tlie  geology  and  oil  and  gas  prospects  in  a  part  of  Moffat  County, 
(^olo.,  and  southern  Sweetwater  County,  Wyo.  (Bulletin  751-6).    D.  F.  Hewett 
completed  the  report  on  the  geology  and  the  oil,  gas,  and  coal  resources  of  the 
Oregon  Basin,  Meeteetse,  and  Grass  Creek  Basin  quadrangles.    A  press  notice 
on  the  possible  oil  in  deep  sands  near  the  Osage  field  in  Wyoming,  including  a 
structure  contour  map  and  description  of  the  Pump  Creek  anticline,  w^as  pre- 
pared by  C.  R.  Loug\^ell  and  W.  W.  Rubey.    K.  C.  Heald  studied  well  cuttings 
from  a  deep  well  near  the  Osage  field  and  from  a  deep  well  in  Goshen  Hole. 
W.  C.  Alden  continued  the  preparation  of  a  report  on  the  Cenozoic  history  of 
eastern  Montana  and  Wyoming,  which  includes  an  account  of  the  Tertiary 
and  Pleistocene  bench  gravels  and  glacial  phenomena.    \\.  T.  Lee  prepared  a 
report  on  the  continuity  of  some  of  the  oil-bearing  sands  of  Wyoming  and 
Montana  for  presentation  before  the  Society  of  Economic  Geologists.    J.  B. 
Reeside,  jr.,  prepared  a  popular  report  on  the  geology  of  the  Green  River 
valley,  in  Wyoming,  Colorado,  and  Utah,  for  inclusion  in  a  paper  by  R,  R. 
W^ooUey  on  power  sites.    K.  C.  HeaUl  outlined  a  research  problem  for  Edwin 
Binney,  of  Yale  University,  and  started  him  on  his  work,  which  involves  a 
study  of  tlie  occurrence  of  gas  in   tlie   Oregon   Basin   and   Garland   domes. 
J.  D.  Sears  began  the  preparation  of  a  reix>rt  on  the  Baxter  Basin  gas  field 
and  submitted  a  preliminary  rei)ort  on  the  productive  area  of  the  field  for  land 
classification.     W.  W.  Uubey  prepared  a  report  on  the  Osage,  Moorcroft,  and 
Wakeman  region  for  land  classification.    He  also  compiled  data  relative  to  tbe 
Dry  Creek  anticline  for  land  classification.    Work  on  a  report  on  the  Black 
Hills   rim   was   advanced   by   W.   W.    Rubey,    H.   W.    Hoots,   and   Alexander 
Stepanoff.    W.  H.  Bradley  prepared  a  paper  on  fossil  caddis-fly  cases  from  the 
(Ireen  River  formation  of  AVyomiug  for  outside  publication;  also  a  paper  t»n  an 
oil  shale  and  its  microorganisms  from  the  Fuson  formati<m  of  Wyoming.    He 
also  began  the  preparation  of  a  report  entitled  "A  stratlgraphic  study  of  a 
shore  phase  of  the  Green  River  formation  in  northwestern  Sweetwater  County. 
Wyo."    Mr.  Bradley  also  wrote  a  paper  on  the  calcareous  alga  reefs  of  the 
Green  River  formation  for  outside  publication.    K.  C.  Heald  studied  critioallv 
tJie  relation  of  oil  and  gas  to  the  structure  of  tlie  Teapot  dome  and  advised  Gov- 
ernment counsel  dealing  with  this  naval  reserve.    He  conferred  with  Commis- 
sioner Stewart  in  Casper  and  Cheyenne  regarding  Naval  Reserve  No.  3.    K.  C. 
Heald,  G.  AV.  Stose,  and  T.  W.  Stanton  completed  the  compilation  of  a  geologic 
map  of  Wyoming.    The  character  and  the  distribution  of  the  Frontier  formation 
were  studied  by  G.  K.  Drach  and  K.  C.  Heald.    J.  B.  Reeside,  Jr.,  reported  on 
Cretaceous  and  .Jurassic  fossils  from  the  western  rim  of  the  Black  Hills  and 
other  places.    Edwin  Kirk  reported  on  Cambrian  fossils  from  Wyoming. 

Publicatiofis. — Professional  Paper  132-C;  press  notices  on  the  possibility 
of  finding  oil  in  deep  sands  near  the  Osage  field  and  the  North  Casper  Creek 
anticline — a  possible  new  gas  and  oil  field. 

ALASKA 

In  cooperation  with  the  Alaskan  mineral  resources  branch,  P.  H.  Knowlton 
and  W.  H.  Dall  reported  on  fossil  plants  and  Invertebrate  fossils  from  northern 
Alaska.  Edwin  Kirk  prepared  a  paper  on  Harpidium,  a  new  genus  of  pen- 
tameroid  hrachiopods  from  the  Silurian  rocks  of  southea.stern  Alaska.  Messrs. 
Roundy,  Stanton,  Kirk.  Glrty,  Knowlton,  and  Reeside  rei>orted  on  Tarbon- 
Iferous,  Mesozoic,  Paleozoic,  Ordovldan,  Silurian,  Devonian,  Jurassic,  and 
Oetaceous  fossils. 

CANADA 

p.  V.  Roundy  studie<l  Ostracoda  from  Canada.  G.  H.  Glrty  worked  on  Car- 
!)onifcrnus  fossils.  Edwin  Kirk  prepared  a  manuscript  on  the  stnitigraphy  of 
tlie  B<»av«M'f.)ot,  Brisco,  nnd  Stanford  ranges.  British  Columbia.  Julia  (Gardner 
worked  on  a  reixn't  on  rlu»  gastropods  of  the  Mons  fonnatlon  and  i)rt*panHl 
reports  and  revised  manuscripts  on  tlie  Paleozoic  fauna  of  British  Columbia  for 
Se<.Tetary  Wnlcott  of  the  Sniithsonijin  Institution.  T.  W.  Stanton  prepared 
a  reiM»rt  on  some  Upiier  Cretaceous  fossils  from  Alberta.  W.  H.  Dall  read 
proof  of  a  short  report  to  the  Canadian  (Jovernment  on  Ollgocene  material 
frf>m  the  Antic  (foast.  V.  L.  Hess  examined  nickel  and  other  mines  in  Canada 
at  his  own  exi)ense.  Edwin  Kirk  was  detailed  to  work  with  Secretary  Walcott 
on  the  Upi»er  Paleozoic  fauna  of  British  CJolumbla.  W.  H.  Dall  reported 
on  fossils  sent  in  by  the  Provincial  Museum.  Victoria,  British  Colombia. 
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WEST  INDIKS 

W.  H.  Dall  reported  on  fossils  from  the  Bahama  Islands  and  from  Bermuda. 
V.  C.  Mansfield  identified  £k)ceue  and  later  fossils  from  Jamaica  and  prepared 
or  publication  a  report  on  Miocene  gastropods  from  Trinidad.  W.  P.  Wood- 
ing prepared  a  report  on  Jamaican  fossils  for  Dr.  C.  A.  Matley,  Government 
geologist  of  Jamaica,  and  helped  In  the  publication  and  distribution  of  a  report 
»n  the  geology  of  the  Republic  of  Haiti. 

MEXICO  .\ND  CENTRAL  AMERICA 

Julia  Gardner  examined  fossils  from  Mexico.  C.  W.  Cooke  cataloged  types 
•f  Mexican  fossils.  W.  H.  Dall  furnished  information  on,  fossils  from  Lower 
"alifornla  to  Eric  Jordan.  J.  B.  Reeside,  jr.,  examined  Cretaceous  fossils  col- 
e<'ted  in  Tehuantepec  by  J.  T.  Singewald.  T.  W.  Stanton  identified  inverte- 
brates of  Comanche  age  from  Guatemala.  W.  H.  Dall  reported  on  a  small  lot  of 
Miocene  fossils  for  W.  C.  Mansfield,  who  made  a  i)reliminary  report  on  Oligocene 
tnd  later  fossils  from  Guatemala.  W.  C.  Mansfield  prepared  a  report  on  fos- 
sils from  the  Province  of  Ghiriqui,  Panama.  W.  P.  Woodring  attended  to  cor- 
respondence concerning  geologic  work  In  Central  America. 

SOITH  ASyfERICA 

\V.  C  Mansfield  prepared  preliminary  reports  on  Tertiary  and  Quaternary 
fossils  from  Colombia  and  Ecuador.  J.  B.  Reeside,  jr.,  examined  collections  of 
Mesozoic  fossils  from  Colombia  and  examined  and  identified  Cretaceous  and 
Tertiary  fossils  from  Patagonia.  W.  H.  Dall  rei>orted  on  fossils  from  Peru, 
Venezuela,  Brazil,  Uruguay,  and  Patagonia. 

AITSTRAUA   AND   PACIFIC   ISLANDS 

T  W.  Vaughan,  A.  H.  Brooks,  and  H.  E.  Gregory  attended  conferences  of  the 
l*an-Piic!flc  Science  Congress  nt  Melbourne  and  Sydne>',  Australln.  and  made 
some  geologic  examinations.  T.  W.  Vaughan  visited  mu-seums  and  inspected 
Tertiary  formations  m  Now  Zealand.  W.  H.  Dall  rep<»rtcd  on  fossils  from 
Palmyra  Lsland  for  the  Bishop  Museimi  at  Honolulu  and  on  fossils  from  the 
^l^\  Islands.  W.  C.  Mansfield  prepared  a  report  on  fossils  from  Vavao. 
Tonga  Islands,  revised  his  manuscript  on  the  Tertiary  fossils  of  the  Fiji  Is- 
lands, and  prepared  a  report  on  fossils  from  quarries  near  Suva,  Viti  Levu. 
hixil  an  annotated  bibliography  on  the  geology  of  the  Fiji  Islands.  W.  H.  Dall 
reported  on  ELawallan  fossils  and  prepared  illustrations  for  a  monograph  on 
Hawaii.  W.  C.  Mansfield  made  a  generic  list  of  Miocene  and  later  fossils 
'•o]ie<'ted  by  E.  F.  Burchard  in  the  Philippine  Islands. 

ASIA 

<;.  H.  Girty  worked  on  I'arbrmiforous  fossils  fnmi  China.  W.  H.  Dall  re- 
x>rted  on  fossils  from  China  for  Prof.  Arthur  Jacot,  Hau  Liu  University.  F.  H. 
Xnowlton  studied  and  prepared  a  report  on  fossil  plants  from  central  China, 
r.  W.  Stanton  studied  Chinese  Mosozolo  invortel»rates.  W.  H.  Dall  reported 
»n  fossils  from  Japan  and  from  the  Persian  Gulf. 

i:UROPK 

W.  }J.  Dall  reported  on  fossils  sent  in  hy  Dr.  N.  H.  Odhiier.  of  the  Iloyal 
icudemy,  Stockholm.  Sweden,  on  fossils  from  Slirewsbury,  England,  and  on 
^liocene  fossils  from  Iceland. 

DIVISION    OF    MINKRAI.   KKSOl'UCES 

The  work  of  the  division  of  mineral  resources  was  carried  on 
luring  the  year  with  little  chiin^o  in  or<xanization  or  program. 
)n  \lay  23,  1924,  G.  F.  Loughlin,  gcolo^ii^t  in  charge,  was  re- 
ieved  of  duty  as  chief  of  the  division  in  order  to  assume  charge 
»f  the  section  of  metalliferous  deposits  in  the  division  of  geology, 
md  Frank  J.  Katz  was  appointed  m^ologist  in  charge.  On 
•November  11,  1923,  the  division  suffered  the  loss  of  one  technical 
mployee  through  the  resignation  of  H.  A.  C.  Jenison,  specialist 
►n  copper  and  manganese.    F.  (r.  Tryon,  who  had  been  transferred 
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to  the  United  States  Coal  Commission  during  the  preceding  year, 
was  reinstated  in  the  division  on  September  23,  1923,  and  was  fur- 
loughed  on  June  24,  1924,  for  about  two  months,  to  permit  him  to 
make  special  studies  in  Europe  under  the  auspices  of  the  Institute 
of  Economics.  The  clerical  staff  was  reduced  by  the  resignation  of 
one  member  and  the  transfer  of  two  to  other  offices.  This  reduction 
was  partly  offset  by  the  appointment  of  one  clerk,  who  was  assigned 
to  duty  at  the  branch  office  of  the  Survey  at  Denver.  During  the 
year  the  division  employed,  for  short  periods,  nine  clerks  on  tem- 
porary appointments  in  the  Wasliington  office  and  two  on  tem- 
porary appointments  in  the  branch  offices. 

The  work  of  the  division  continued  to  he  hampered  by  inadequacy 
of  personnel,  working  space,  and  funds  for  field  canvasses  and  other 
investigations. 

Cooperation  with  the  Bureau  of  the  Census  in  the  census  of  manu- 
factures for  1923  was  maintained  according  to  the  program  laid 
down  for  1921,  as  outlined  in  the  Director^  report  for  the  fiscal 
year  1922.  Joint  canvasses  under  tliis  arrangement  were  essentially 
complete  at  the  end  of  the  fiscal  year.  The  division  also  under- 
took, for  the  Bureau  of  the  Census  and  the  Forest  Service,  a  canvass 
of  coal  and  metal  mines  to  obtain  data  on  the  use  of  tin)ber  under- 
ground .in  mines. 

Cooperation  with  State  geological  surveys  was  continued.  Dur- 
ing the  year  the  cooperating  States  were  Alabama,  Florida,  Georgia, 
Illinois,  Iowa,  Maryland,  Michigan,  Missouri,  New  Jersey,  New 
York,  NoiUi  Carolina,  Oregon,  Texas,  Virginia,  Washington,  and 
Wisconsin. 

The  metals  section  limited  its  work  to  the  routine  of  colIe<?ting 
and  publishing  statistical  matter  relating  to  the  mine,  smelter,  and 
refinery  output  of  metals  and  to  performing  a  small  amount  of  work 
in  cooperation  with  the  Senate  Commission  on  Gold  and  Silver  In- 
quiry. The  nonmetak  section  also  was  engaged  almost  entirely  in 
routme  statistical  inquiries  and  compilations,  though  in  cooperation 
with  the  division  of  geology  it  made  some  field  investigations  of 
cement,  bauxite,  and  asbestos.  Tlie  coal  section,  in  addition  to  com- 
piling the  annual  statistical  reports,  prepared  and  issued  its  regu- 
lar weekly  report  on  coal  and  coke,  continued  to  assist  the  United 
State  Coal  Commission  up  to  the  date  of  its  termination,  maintained 
contact  with  the  Department  of  Commerce  in  its  studies  of  special 
features  of  the  coal  industry,  and,  in  cooperation  with  the  Bureau 
of  the  Census,  undertook  and  rei)orted  on  four  canvasses  of  con- 
sumer' stocks  of  coal.  The  petroleum  and  natural  gas  section,  be- 
sides performing  its  routine  work  in  preparing  the  annual  report  and 
monthly  statements  on  i)etroleuni,  compiled  certain  special  statistics 
for  the  Federal  Trade  Commission  and  completed  the  preparation  of 
a  map  showing  petroleum  and  natural  gas  nelds  and  petroleum  pil^ 
lines  in  Texas.  The  section  of  foreign  mineral  reserves  was  engaged 
chiefly  in  completing  a  world  alias  on  fuel  reserves  and  in  collectmg 
and  compiling  information  on  the  j)roductiou  of  minerals  in  foreign 
countries. 

In  the  San  Francisco  oflice  the  demand  for  statistical  work  re- 
quired  all  the  time  of  the  geologist  in  charge,  J.  M.  Hill,  and  neces- 
sitated the  employment  of  additional  temporary  clerical  help   for 
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about  two  and  one-half  months.  V.  C.  Heikes,  the  statistician  in 
charge  of  the  Salt  Lake  City  office,  devoted  a  large  part  of  his 
time  to  special  studies  of  the  available  supply  of  arsenic  and  made 
several  field  investigations  of  arsenic  I'esources  and  arsenic  manu- 
facturing plants.  In  the  Denver  office,  in  addition  to  making  the 
routine  statistical  inquiries,  C.  W.  Henderson,  in  charge,  com- 
pleted an  exhaustive  paper  on  the  history  of  mining  in  Colorado 
(Prof.  Paper  138). 

Progress  in  the  compilation  of  the  annual  chapters  and  the  prepa- 
ration of  the  completed  volumes  of  Mineral  Resources  of  the  United 
States  was  farther  advanced  at  the  end  of  the  year  than  in  recent 
preceding  years.  Part  I  of  the  volume  for  1922  is  nearly  ready  for 
the  printer.  All  the  chapters  of  Part  II  were  published  excejit  those 
on  petroleum,  coal,  and  coke,  which  were  in  the  hands  of  the  printer 
at  the  end  of  the  year.  Of  tlie  chapters  for  1023,  20  were  trans- 
mitted for  publication,  and  5  of  these  were  published  by  the  end  of 
the  year.  The  preliminary  summary  of  mineral  production  in  1928 
was  transmitted  April  8  and  was  in  galley  proof  at  the  end  of  the 
year.  Most  of  the  reports  for  1923,  lite  tnose  for  several  years  pre- 
ceding, have  been  made  brief,  primarily  to  keep  within  the  limit 
imposed  by  reduced  printing  funds  and  partly  because  the  lack  of 
specialists  on  certain  subjects  has  made  impossible  the  preparation 
of  more  than  statistical  material  for  publication. 

DIVISIOK  OF  GHEMIGAL  AND  PHYSICAL  RE8EABCH 

The  personnel  of  the  division  of  chemical  and  physical  research 
on  July  1,  1923,  consisted  of  7  chemists,  2  physicists,  2  laboratory 
aids,  1  clerk,  1  laboratory  assistant,  and  1  laborer.  George  Steiger 
was  in  charge  of  the  division  and  supervised  the  work  of  the  chemical 
laboratory,  and  C.  E.  Van  Orstrand  supervised  the  work  of  the 
physical  laboratory.  M.  A.  Shoultes,  laboratory  aid,  resigned  on 
August  31,  and  C.  R.  Randall,  junior  physicist,  was  appointed  to 
fill  the  vacancy  on  March  1. 

WORK  IV  0HEXI8TRY 

For  the  official  work  of  the  Survey  782  quantitative  analyses  were  made 
and  a  number  of  minerals  were  determined,  the  determinations  Including  u 
careful  study  of  their  properties.  In  addition  2,008  specimens  sent  to  the 
Survey  by  persons  outside  were  Identified.  On  June  30  400  .samples  were 
awaiting  quantitative  analysis  and  75  specimens  awaiting  identification. 

The  bulletin  entitled  "  The  data  of  geochemistry  **  was  revised  and  prepared 
for  a  fifth  edition  (Bulletin  770)  by  Irs  author,  F.  W.  Clarke,  by  adding 
facts  necessary  to  bring  It  up  to  date. 

The  chemical  and  physical  properties  of  a  group  of  uranium  and  vanadium 
minerals,  chiefly  from  Utah,  Colorado,  and  Peru,  were  studied  by  W.  T. 
Schaller.  This  study  has  not  only  shown  the  composition  of  these  minerals 
but  has  furnished  data  on  their  age,  as  well  as  on  the  age  of  the  earth. 
Mr.  Schaller  also  made  laboratory  ex];)oriments  to  show  the  relations  of 
minerals  of  the  Jarosite  group.  Recent  discoveries  of  natural  silver  Jarosite 
(argentojaroslte)  suggested  that  gold-platlnum-palladium  Jarosite  also  exists 
In  nature,  and  recalculations  of  analyses  of  ores  from  Nevada  c<mfirm  this 
suggestion.  Mr.  Sdialler  prepared  two  papers,  one  for  publication  in  the 
American  Journal  of  Science  on  the  "  Occurrence  and  properties  uf  sincoslte '' 
and  one  for  the  open  files  of  the  Geological  Survey  on  the  "  Occurronoc  of 
phlogoplte  In  the  United  States." 

At  the  conclusion  of  a  series  of  laboratory-  experiments  made  to  elucidate 
the  mode  of  formation  of  metallic  copper  in  ore  deposits  R.  C.  Wells  made 
a  brief  report  to  L.  C.  Graton  and  B.   S.  Butler,  jreologists  cooperating  in 
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the  study,  aud  later  prepared  the  manuscript  for  a  bulletin  entitled  "  Dep<^^i- 
tion  of  native  copper  by  ascending  solutions.'*  Mr.  Wells  also  prepared,  for 
the  committee  on  the  measurement  of  geologic  time  by  atomic  dlslntegr«tion. 
a  bibliography  of  the  literature  dealing  with  the  relation  of  radioactivity  t^ 
geologic  problems,  which  was  published  by  the  National  Research  Council. 
A  note  on  the  Hicks  method  of  determining  potassium  w^as  i)re()ured  for 
publication  by  R.  C.  Wells,  R.  K.  Bailey,  and  J.  G.  Fairchild. 

A  series  of  laboratory  ext>erlments  showing  the  solubility,  the  penneabiliry. 
and  the  disintegrating  effects  of  nitric  acid  on  granites  was  concluded,  and  a 
paper  on  the  results  was  prei)ared  by  (ieorge  Steiger.  Mr.  Steiger  also  wrote 
a  section  on  the  "Chemical  and  mechanical  analysis  of  ^  sediments ''  for  a 
treatise  on  sediments  being  prepared  for  publication  by  Prof.  W.  H.  Twenhofei. 
of  the  University  of  Wisconsin. 

The  study  of  the  chemical  nature  of  the  organic  matter  in  oil  shale  was  ci)n- 
tlnued  throughout  the  year  by  K.  T.  Erlckson.  The  object  of  this  study  is  to 
discover  tlie  source  and  the  mode  of  fonuation  of  petroleum  and  other  natural 
hj'drocarbons,  and  the  information  obtained  may  also  be  of  practical  value  in 
the  recovery  of  oil  from  oil  shale.  ExiK>riments  were  made  with  fish  remains 
taken  from  a  sunken  vessel  and  with  a  number  of  samples  of  sediment  from 
the  Bay  of  Maine.  Both  investigations  afforded  data  relative  to  the  formation 
of  i)etroleum  from  plant  and  animal  material  eml)edded  in  sediments. 

A  series  of  very  elaborate  assays,  necessitating  the  study  and  choi<^  of  effi- 
cient methods  for  determining  extremely  small  quantities  of  platinum  in  nxiks 
reputed  to  be  platinum  ores,  was  made  by  Mr.  Erlckson. 

E.  P.  Henderson  made  2,0^8  qualitative  determinations  of  minerals  for  outside 
persons.  Nearly  all  the  regular  routine  quantitative  analyses  were  made  by 
J.  G.  Fairchild. 

R.  K.  Bailey  made  6(K2  analyses  <tf  potash  salts  in  material  from  western 
Texas.  A  most  promising  area  for  deposits  of  potash  is  in  the  southern  half 
of  Reagan  County,  where  u  p<^tasli-ricli  stratum  was  indicated  at  about  the 
1,300-foot  level  In  each  of  three  wells  sunk  8U0  feet  apart.  Samples  of  salts 
from  wells  farther  east  are  of  the  same  general  character.  This  is  the  nn»s: 
encouraging  showing  of  potash  yet  found. 

WOBK  IK  PHYSIOS 

The  section  of  physics,  in  addition  to  cooperating  with  the  geologlst.s  in  thi> 
study  of  certain  special  problems.  continue<l  investigations  In  the  fields  in 
which  it  has  lieretofore  worked. 

Observations  of  deep  earth  tenijieratures  were  made  In  Oklahoma,  Pennsyl- 
vania, and  Wyoming  by  C  E.  Van  Urstrand.  A  paper  on  ''Apparatus  for  the 
measurement  of  temi>eratures  hi  (U»ep  wells  by  means  of  maximum  thermom- 
eters" was  published  in  Economic  (fe<>log3'.  Another  pai>er  summarizing  the 
results  of  a  somewhat  extended  temperature  sur\ey  in  Yellowstone  National 
Park  was  publishe<l  in  the  Journal  of  Geology  under  the  title  "Temperatures 
In  some  springs  and  geysers  in  Yellowstone  National  Park." 

At  the  suggestion  of  G.  B.  Richardson  an  attempt  was  made  to  develop  a 
method  for  the  empirical  rejiresentation  of  petroleum-production  curves.  A 
fair  degree  of  accuracy  was  attained  in  the  representation  of  the  production 
data  for  the  States  of  Ohio,  I*ennsylvania,  and  West  Virginia  and  for  two  oil 
fields — the  Kern  River  field  in  r!alif<»rnia  and  the  Batson  field  In  Texas.  Manu- 
script for  the  fourth  edition  of  Smithsonian  Mathematical  Tables.  Hy|)erlH>lic 
Functions,  has  been  submitted  to  the  Smithsonian  Institution  for  publication. 

Investigations  pertaining  to  the  pore  space  of  oil  and  gas  sands  were  t^m- 
tlnued  by  A.  F.  Mehrher.  A  paper  on  "  The  texture  of  oil  sands  with  relation  to 
the  production  of  oil "  has  been  submitted  for  publication  In  the  Bulletin  of  the 
American  Association  of  Petroleum  Geologists.  Field  and  laboratory  studies 
of  the  texture  and  productivity  of  oil  snnds  in  the  Burbank  and  Tonkawa 
fields  of  Oklahoma  were  tonlinuetl.  A  short  field  trip  to  Pittsburgh  and 
Bradford,  I'a.,  wa.«  made  for  the  purpose  of  conferring  with  geologists  and  oil 
coinp:in!es  on  the  texture  of  the  Bradford  oil  sand.  A.  M.  Boetcher,  a  «tnd«*nt 
of  (ioorg(>  Washington  T'nivrrsity,  and  Prof.  R,  H.  .Tohnson,  of  the  University 
of  Pittsburgh,  assisted  in  tho  work  on  pore  space.  Tlie  total  number  of  deter- 
n)inatfoiis  of  pore  .spjico  made  during  the  year  was  15(). 

(\  K.  Randall  devoted  his  tiiiK'  tn  comiuitations  and  observations  In  the 
lalioratory. 
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ATiABKATf  MIKBBAL  SBS0UBCE8  BRANCH 

FEKSONNEL  AND  EXPENDITURES 

On  July  1,  1923,  the  personnel  of  the  Alaska  force  consisted  of 
1  chief  Alaskan  geologist,  6  geologists,  2  topographers,  1  cadastral 
engineer,  1  draftsman,  and  4  clerks  on  annual  salaries:  1  assistant 
geologist  and  1  junior  topographer  on  monthly  salaries;  and  2 
geologists,  1  as£fistant  geologist,  and  1  geologic  aid  on  per  diem 
salaries ;  and  on  June  30,  1924,  it  consisted  of  1  chief  Alaskan  geolo- 
gist, 7  geologists,  4  topographic  engineers,  1  draftsman,  and  3  clerks 
on  annual  salaries;  1  geologist,  1  junior  geologist,  and  1  topographic 
aid  on  monthly  salaries;  and  2  associate  geologists  on  per  diem 
salaries. 

The  funds  available  for  the  field  season  included  the  current 
appropriation  of  $75,000  for  the  investigation  of  Alaskan  mineral 
resources  and  an  unexpended  balance,  of  $14,100  from  the  similar 
appropriation  available  until  June  30,  1923.  These  were  allotted  as 
follows : 

AUotmeniH  for  *a.'flne«  and  fidd  and  office  expenses  dwing  field  seasons  of 

Professional  salarleH $28,887 

Field  expensefl , 28. 100 

Clerical  salaries  and  other  office  expenses 6,870 

<  >fflce  of  Director 10. 902 

Reserved  for  fleld  season  of  1024 14.251 

89,100 

Approximate  aUotments  to  different  kinds  of  surveys  and  investigations  during 

field  seasons  of  1929-^4 

Special  investigation  of  geology  and  mineral  resonrces $10, 990 

Geologic  reconnaissance  surveys 25,130 

Topographic  reconnaissance  surveys 11, 600 

Map  compilation 2, 200 

Collecting  mineral  statistics 1,500 

Administration  of  Alaska  branch,  including  clerical  sala- 
ries and  miscellaneous  expenses 12,377 

Office  of  Director 10,992 

Reserved  tor  field  season  of  1924 14,251 

89,100 

Approximate  geographic  distribution  of  allotments  for  investigations  in  Alaska 

during  field  seasons  of  1923-24 

Special  investigation  of  geology  and  mineral  resources $7, 085 

Southeastern  Alaska 5, 470 

Prince  Wniam  Sound 5. 860 

Alaska  Railroad  region 2,600 

Alaska  Peninsula 19, 280 

Tukon  basin 7, 425 

Map  compilation 2, 200 

Mineral  statistics 1. 560 

Administration  of  Alaska  branch,  including  clerical  salaries 

and  miscellaneous  office  expenses 12,877 

Office  of  Director— 10, 902 

Reserved  for  field  season  of  1924 , 14, 251 

89.100 
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In  addition  to  the  nmounfs  <<tflted  ti  grant  of  $76,000  was  made  by 
the  Dspartment  of  the  Navy,  of  which  $55,700  was  expended  in  1923 
for  a  survey  of  a  part  of  Naval  Petroleum  Reserve  No.  4.  The 
balance,  $19,300,  and  an  additional  grant  of  $75,000  from  the  Navy 
were  allotted  to  the  continuation  of  this  work.  A  grant  of  $6,000 
from  the  appropriation  for  the  classification  of  public  lands  was 
devoted  to  the  survey  of  petroleum  lands  hi  Alaska. 
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WORK  OP  THE  YEAR 


Under  llii;  uppropiiatioii  of  $75,000  and  the  (jrant  of  $6,000  for 
the  classiticntion  of  petroleum  lands,  7  field  parties  were  dispatched 
to  Alaska  in  1!>'23,  These  parties  included  7  geologists,  2  topo- 
jp^phic  engineers,  and  11  auxiliaries.  Five  of  these  were  engaged 
m  purely  geologic  work  and  2  in  combined  geologic  and  topografHiic 
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rork.  Naval  Petroleum  Iteserve  No.  4  was  surveyed  in  1923  by 
hree  parties,  which  were  engaged  in  both  classes  of  work  and  which 
Qcluded  three  geologists,  three  topographic  engineers,  and  17  auzil- 
eiries.  In  January,  1924,  a  large  expedition  led  by  Philip  S.  Smith 
rent  to  northern  Alaska  to  continue  the  survey  of  the  petroleum 
eserve.  This  expedition  reached  the  head  of  the  Colville  in  March 
nd  was  in  Arctic  Alaska  at  the  end  of  the  fiscal  year. 

Alfred  H.  Brooks,  chief  Alaskan  geologist^  as  official  delegate 
o  the  Pan-Pacific  Science  Congress,  made  a  journey  to  Australia 
v^ithin  the  fiscal  year,  returning  October  10,  1923.  While  in  the 
iffice  Mr.  Brooks  gave  about  40  per  cent  of  his  time  to  scientific 
nvestigations  and  the  preparation  of  i-eports  and  the  remainder  to 
idministrative  work.  Stephen  R.  Capps  gave  about  40  per  cent  of 
lis  ofKce  time  to  administrative  duties  as  acting  chief  Alaskan  geolo- 
gist, and  K.  H.  Sargent  gave  about  the  same  percentage  to  the  super- 
rision  of  topographic  surveys  and  to  the  compilation  of  maps.  Miss 
Lucy  M.  Graves  devoted  the  larger  part  of  her  time  to  administering 
:he  clerical  work  of  the  brancn  and  was  in  charge  of  the  branch 
iuring  the  absence  of  the  chief  and  the  senior  Alaskan  geologists. 
Miss  Erma  C.  Nichols  devoted  about  two-thirds  of  her  time  to  the 
:ollection  and  coordination  of  the  mineral  statistics  of  Alaska. 

A.  F.  Buddington  continued  his  investii^tion  of  the  geology  and  mineral 
resources  of  southeastern  Alaska  and  guve  special  attention  to  the  Hyder 
liHtrk't  and  the  nickel  deposits  in  the  Sitka  district. 

F.  H.  Mofflt  continued  his  study  of  the  copper  deposits  of  Prince  William 
Sound. 

S.  R.  Cappe  during  July  continued  his  study  of  the  metal  depoeits  of  the 
*«gion  along  the  Alaska  Railroad. 

It.  H.  Sargent,  with  Kirtley  F.  Matlier,  geologist,  carried  a  reconnaissance 
surrey  from  Kamisbak  Bay  to  Katmai. 

R.  K.  T^ynt.  with  Walter  R.  Smith,  geologist,  mapped  an  area  lying  between 
Katmai  on  the  north  and  Cold  Ray  on  the*  south. 

George  C.  Martin  continued  from  July  18  to  August  28  his  study  of  the 
stratigraphy  of  Alaska  Peninsula  and  gave  special  attention  to  thv.  Cold  Bay 
petroleum  field  and  the  Chignik  district.  Uis  ofiice  work  consisted  chiefly  of  the 
completion  of  a  report  on  the  Mesozoic  geology  of  Alaska. 

J.  B.  Mertie,  jr.,  carried  a  geologic  reconnaissance  survey  from  Beaver,  on 
the  Yukon,  to  the  Chandahir  placer  district.  Later  lie  studied  the  geology 
alonj;  the  Yukon  ))et\veen  Beuver  and  the  Tanana. 

Sidney  Paige  led  an  expedition  to  investigate  the  oil  resources  of  Naval 
Petroleum  Ros*erve  No.  4.  The  field  work  began  about  July  15  and  ended 
about  September  9.  The  northern  party,  including  Sidney  Paige,  geologist,  and 
E.  C.  Guerin,  cadastral  engineer,  worked  from  Wainwright  around  Point 
Barrow  to  Dease  Inlet  and  thence  up  Mende  River  about  80  miles.  The  north- 
eastern party.  James  (jilluly,  gt'olojrist,  and  J.  E.  Whitaker.  topographic  assist- 
mt,  went  overland  from  Peard  Bay  down  to  Inaru  River  and  explored 
ropa^'arok  River  for  40  miles.  The  southern  party,  W.  T.  Foran,  geologist, 
md  Gerald  FitzGerald.  Junior  topographer,  lauded  near  Cape  Beaufort  and 
mrveyed  the  sliore  line  north  to  l<ry  Oii)e.  It  mapped  Kukpowruk  River 
nland  for  3r»  miles,  Kokolik  River  for  25  miles,  and  Utukok  River  for  40 
niles  and  explored  the  lower  part  of  Wainwright  Inlet.  The  Paige  expe- 
lition  mapr>ed  in  all  2,150  square  miles.  l>ut  the  exploration  has  thrown  much 
Ight  on  the  topography  and  geology  of  10.000  squan'  miles  In  northern  Alaska. 

C.  Arthur  Hollick  completed  his  studies  of  the  Alaska  Tertiary  flora  and 
vill  soon  submit  his  report. 

James  McCormick  was  employed  in  the  Alaskan  branch  for  a  part  of  the 
rear  in  revising  the  "Geographic  dictionary  of  Alaska"  (Bulletin  209). 

The  publications  of  the  year  cons^lsted  of  a  report  on  the  progress  of  investi- 
^tions  in  Alaska  in  1921  (Bulletin  739),  a  bulletin  on  the  Ruby-Kuakokwlm 
*eglon  (Bulletin  754),  and  three  chapters  of  the  report  on  the  progress  of 
nvestigations  in  Alaska  in  lfr22  (Bulletins  755-A  to  755-C).  Brief  notices  of 
hese  publications  appear  elsewhere  in  this  report. 
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TOFOGBAPHIC  BRANCH 

ORGANIZATION 

The  organization  of  the  topographic  branch  during  the  year  was 
as  follows: 

Chief  topographic  engineer.  C.  H.  Birdseye. 

Atlantic  division,  topographic*  engineer  in  clmrge,  Frank  Sutton.* 

Central  division,  topographic  engineer  in  charge.  W.  H.  Herron. 

Rocky  Mountain  division,  topographic  engineer  in  ciiarge,  Glenn  S.  Smith. 
(In  the  absence  of  Mr.  Birdseye  Mr.  Smith  acted  as  chief  topographic  engineer.) 

Pacific  division,  topographic  engineer  in  charge,  T.  O.  Gerdiue. 

Computing  section,  topographic  engineer  in  charge.  E.  M  Douglas. 

Section  of  inspection  and  e<liting,  topographic  engineer  in  charge,  W.  M.  Beaman. 

Section  of  cartography,  draftsman  in  charge,  A.  F.  Hassan. 

Map  information  office,  topograpliic  engineer  in  charge,  J.  H.  Wheat. 

Section  of  relief  maps,  geographer  in  charge,  J.  H.  Renshawe. 

Section  of  photographic  mapping,  topographic  engineer  in  ciiarge.  T.  P.  Pen- 
dleton. 

PERSONNEL 

The  technical  force  was  increased  by  the  appointment  of  3  junior 
topographers,  10  topographic  aids,  and  5  draftsmen  and  the  mn- 
statement  or  transfer  of  5  topographic  engineers,  2  assistant  t<^ 
^aphic  engineers,  1  junior  topographer,  and  1  assistant  map  printer. 
The  force  was  reduced  by  11  resignations  and  3  transfers.  With 
these  changes  the  corps  now  includes  1  chief  topographic  engineer, 
4  topographic  engineers  in  charge  of  divisions,  4  geographers,  77 
topographic  engineers,  2  topographers,  41  assistant  topographic  engi- 
neers, 30  junior  topographers,  10  topographic  aids,  1  map  editor, 
2  map  revisers,  1  assistant  map  printer,  and  16  draftsmen,  a  total  o* 
189.  During  the  year  8  topographic  engineers,  6  assistant  topo-  ; 
graphic  engineers,  and  8  junior  topographers  were  on  furlough.  In  ^ 
addition,  37  technical  field  assistants  were  employed  during  the  whole 
or  a  part  of  the  year.  The  clerical  force  comprises  15  clerks  of  vari- 
ous grades,  one  of  whom  is  a  temporary'  employee,  and  one  messenger. 

PUBLICATIONS 

The  published  work  of  the  topographic  branch  for  the  fiscal  vear 
consisted  of  68  new  standard  topographic  maps,  17  river  plans 
and  profiles,  2  revised  State  maps,  advance  photolithographic 
prints  of  106  new  topogi'aphic  maps  now  in  process  of  engraving, 
and  34  photolithographs  of  new  topographic  maps  for  which  pub- 
lication has  not  yet  been  other wis(»  provided.  Additional  publica- 
tions were  a  shaded  relief  map  of  Kentucky  and  shaded  relief  edi- 
tions of  5  Pennsylvania  and  2  West  Virginia  standard  topographic 
maps.    One  State  map  (completely  revised)  is  in  press. 

Bulletin  709,  giving  tlie  results  of  triangulation  and  primary 
traverse  in  the  United  States  for  191f>-ll)18,  in  one  volume,  and  Bul- 
letin 689,  descriptive  of  the  boundaries,  areas,  geographic  centers, 
and  altitudes  of  the  United  States  and  of  the  several  States,  were 
published  during  the  year. 

^  Mr.  Sutton  wob  on  annual  and  Bick  leave  and  on  leave  widiout  pay,  owing  to  Ulnen^ 
from  January  1  to  June  .'>0. 
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APPKOPRIATIONS 

The  Federal  appropriations  for  topographic  surveys  for  the  lis- 
al  year  1924  were  as  follows : 

Topographic   surveys $500,000.00 

Salaries,  scientific  assistants 9, 200.  OD 

Special  funds  for  military  mapping  (contributed  by 
War    Depnrtment) 36,048.41 


545.  248.  41 


aX)FERATIOX 


Cooperation  has  been  maintained  in  19  States  and  1  Territory, 
^hicli  contributed  tlie  following  amounts: 


ilabama $9,976.04 

?alifom^a 45,197.06 

Colorado 15,472.38 

!onneoticut 2, 921. 51 

rawaii 28,507.96 

Ilinois 52, 962. 62 

9wa 2, 06a  65 

:entncky 17, 412. 29 

laine 4, 983. 07 

lisst>ari 17, 273. 05 

rew  York 14,979.60 


Orepon $2, 374.  72 

Pennsylvania 9,  234.  52 

Texas 92. 3f53. 17 

Utah 7,  313. 59 

Vermont 2.  9J«*.  07 

Virginia 5,  m2.  58 

Washington 5, 107. 54 

.West    Virginia 2,m)7.05 

Wisconsin 13, 391.  75 


353, 198. 22 


In  addition,  base-map  work  was  done  and  paid  for  by  otlier  Fed- 
ral  organizations  as  follows:  For  the  National  Park  Service, 
1,021.06;  for  the  C!oal  Commission,  $980.65:  for  tlie  General  Land 
)ffice,  $428.99 ;  for  the  Federal  Board  for  Vocational  Education, 
96.62.    The  total  amount  received  from  these  sources  was  $2,5*27.32. 

The  total  amount  expended  from  all  sources  for  the  work  of  the 
opographic  branch  was  $900,973.95. 

SUMMARY  OF  RESULTS 

The  condition  of  topographic  surveys  to  June  30,  1924,  distin- 
iiished  as  to  scale  and  date,  is  shown  on  Plate  I. 

As  shown  in  the  following  table,  the  new  area  mapped  was  16,021 
quare  miles,  making  the  total  area  surveyed  to  date  in  the  conti- 
ental  United  States,  exclusive  of  Alaska,  1,248,062  square  miles,  or 
1.2  per  cent  of  the  entire  country.  In  addition,  644  square  miles 
f  resurvey  was  completed,  making  the  total  area  of  surveys  during 
lie  year  16,665  sc^uare  miles.  River  surveys  amounting  to  818  linear 
liles  were  also  made. 

In  connection  with  these  surveys,  7,781  linear  miles  of  primtiry 
5vels  were  run,  making  304,075  miles  of  primaiy  and  precise  levels 
un  since  the  authorization  of  this  work  by  Congress  in  1800.  In  the 
niTse  of  this  work  2,059  permanent  bench  marks  wore  established. 

Triangulation  stations  to  the  number  of  177  were  occupied,  and 
22  were  permanently  marked. 

Primary  traverse-  lines  aggregating  5,832  miles  were  nm.  in  con- 
ection  with  which  1,450  periuanent  marks  were  set. 

In  addition,  696  square  miles  of  topographic  mai^ping  wn.s  com- 
leted  in  Hawaii  and  228  miles  of  primary  levels  were  run  and  90 
ench  marks  established  there. 
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tpoffraphio  iurveys  from  July  1, 192S,  to  Juno  SO,  1924 — Continued 
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GENERAL  OFFICE  WORK 

putations  for  vertical  and  horizontal  control  were  made,  and 

ults  were  copied  and  cataloged  by  the  computing  section. 

!tion  of  relief  maps  prepared  shaded  relief  maps  of  Arizona, 

•n  New  Jersey,  and  parts  of  Pennsylvania  and  New  York,  as 

a  special  map  of  parts  of  Arizona,  California,  Nevada,  and 

and  maps  of  the  Howard,  I^ck  Haven,  and  Williamsport 

ngles  in  i^ennsylvania.     The  map  information  office  was  en- 

in  indexing  and  cataloging  the  map  data  available  in  the 

Federal  departments  and  a  number  of  non-Federal  organi- 

and  in  furnishing  miscellaneous  map  information  to  the 


ECTION  OF  INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

section  of  inspection  and  editing  of  topographic  maps  con- 
to  supervise  the  office  preparation  of  all  topographic  maps 
inspect  and  edit  them  before  reproduction.  It  also  edited  a 
'  of  maps  submitted  by  other  Sur\'ey  branches  and  Govciu- 
ireaus. 

number  of  topographic  maps  in  progress  in  the  topognipliic 

(exclusive  of  those  being  engraved   and   printed)    ranged 

53  in  August  to  278  in  March;  the  monthly  average  wa?  'J'V2. 

rage  of  10  employeea  were  engaged  in  this  section  rf)r  the 

s  McCormick  spent  three-quarters  of  the  year  in  work  for 
ited  States  Geographic  Board  and  in  other  special  investiga- 
id  one-quarter  of  the  year  in  revising  the  "  Geographic  dic- 
of  Alaska." 
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Tlie  work  of  this  section  is  described  further  under  "  Publication 
branch^'  (p.  77). 

SECTION  OF  PHOTOGRAPHIC  MAPPING 

The  use  of  aerial  photogi-aplis  for  the  compilation  of  planinietric 
maps  as  a  base  for  topographic  mapping  was  continued!)}'  the  sec- 
tion of  photograpliic  mapping  through  cooperation  with  the  Air 
Service  of  the  United  States  Army.  During  the  year  aerial  photo- 
graphs were  adjusted  and  compiled  for  use  in  original  field  surveys 
of  tli(*  (jribs^)u  City  and  Paxton  quadrangles  (Illinois),  the  Memplus 
quadrangle  (Tennessee-Arkansas),  and  the  CotuUa  2-b  and  San 
Roque  Lake  1-a  quadrangles  (Texas),  as  well  as  for  a  resurvey  of 
the  East  and  West  Columbus  quadrangles  (Ohio).  The  compilation 
of  the  map  of  Chicago  and  vicinity  and  a  spexjial  map  of  Camp 
Grant,  111.,  was  begun. 

SECTION   OF    CARTOGRAPHY 

Tlie  map  projects  include  a  new  wall  map  of  the  United  States, 
now  in  preparation,  40  per  cent  of  the  data  tor  which  have  been  p^^ 
j>ared  for  assemblage.  The  revision  of  the  Wyoming  portion  of  the 
l)i;se  of  the  inliMuational  map  of  the  world  was  completed.  The  com- 
l)ihiti()n,  for  the  Air  Service  of  the  United  States  Army,  of  air- 
voiite  maps  of  an  area  including  more  than  100,000  square  miles  \vas 
completed  in  sections  as  follows :  From  Washington,  D.  C,  to  Nor- 
folk, Va. ;  from  Washington,  D.  C,  to  New  York,  N.  Y.;  from 
New  York,  X.  Y.,  to  Boston,  Mass.;  from  Dayton,  Ohio,  to  Rantoul, 
111. :  from  Montgomery,  Ala.,  to  New  Orleans, La. ;  and  from  Chicago^ 
111.,  to  Iowa  City,  Iowa.  Other  air-route  maps  are  in  preparation. 
Ma])s  of  proposed  dam  sites  on  Colorado  River  and  a  map  of  Arizona 
sh()wiii<r  their  locations  were  drafted.  The  results  of  reconnaissance 
surveys  of  streams  in  Colorado  and  Wyoming  were  assembled  and 
redrafted,  and  a  series  of  maps  of  Missouri  Kiver  were  prepared. 
Numerous  diagrams  and  graphs  were  prepared  for  the  Federal  BoAtd 
for  Vocational  Education  and  the  Bureau  of  Education.  Proiections 
wore  constructed  for  field  and  oflSce  use,  the  road  map  of  Illinois 
VMS  fuither  revised  for  the  State,  and  maps  of  the  Texas-Oklahoma 
boundary  line  were  prepared  for  printing. 

ATLANTIC   DIVISION 
FIELD  WOBK 

Alabama. — In  cooperation  with  tlie  State  peolojjist  of  Alabama  the  survey 
of  the  Tusu'uloosn  qumlrangle  was  completed  and  that  of  the  Gravelly  SprinjB 
qnadnui^'le  wa??  he;:iiu.  At  the  nniuest  of  the  Eng:ineer  CorpB  of  the  Army  the 
survey  of  .'>S  .square  miles  ulnng  Tennessee  River  was  completed  for  a  map  ca 
the  scale  nf  1  :  24,()0()  havin;;  a  contour  interval  of  5  feet.  For  the  control  trf 
this  area  17  miles  of  primary  levels  wt»re  run  and  3  permauent  bench  marks 
were  ostahlished. 

Ahihmna-Ttinnrssrc. — At  the  re<iuest  of  the  En^neer  Corps  of  the  Army 
;iOli  niiles  of  primary  levels  were  run  along  Tennessee  River  and  27  permamnt 
Ii(?Fuii  marks  were  set,  to  he  used  by  the  Corps  In  the  investigation  of  tlic 
Tennessee  River  basin. 

Conurriirut. — In  cooperation  with  the  <'onneotlcut  State  Highway  Commii- 
felon  for  control  of  new  work  291  miles  of  primary  levels  were  run  and  TO 
permanent  marks  were  established. 

Maine.  -  In  cooi>eratlon  with  tlie  Maine  State  Water  Power  Commiaslon  tbe 
fiurvey  of  the  Attean  Pond  and  Rnrnhara  quadrangles  was  completed  and  that 
of  the  Plen^  l*on<l  quadrangle  was  l)egun. 
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Massachusetts. — ^The  resurvey  of  Camp  Elevens,  Mass.,  and  vicinity  was 
rompleted,  the  total  area  mapped  being  52  square  miies,  for  publication  on  tlie 
wale  of  1 :  20,000,  with  a  contour  interval  of  10  feet.  For  the  control  of  this 
irea  10  miles  of  primary  levels  were  run  and  3  permanent  bench  marks 
ifltablished.    This  work  was  done  for  the  War  Department. 

New  York. — In  cooperation  with  the  New  York  State  engineer  the  survey 
)f  the  Arcade,  Belmont,  Frankllnvllle,  and  SpringviUe  quadrangles  was  com- 
pleted and  that  of  the  Deposit,  Kathbone,  Rexville,  and  WellsviUe  quadrangles 
i\'a8  begun. 

Penrnsylvania. — In  cooperation  with  the  Pennsylvania  Department  of  Forests 
md  Waters,  Topographic  and  Geologic  Survey,  the  survey  of  the  Berlin,  Cam- 
bridge Springs,  Meadvllle,  and  Towanda  quadrangles  was  completed  and  that 
>f  the  Bradford,  Lewistown,  and  Menno  quadrangles  was  begun. 

Penfi^ylvania-Neic  Jersey. — In  cooperation  with  the  Pennsylvania  D^mrt- 
oient  of  Forests  and  Waters,  Topographic  and  Geologic  Survey,  the  survey  of 
the  BushkiU  quadrangle  was  continued.  The  area  mapped  was  all  in  Pennsyl- 
vania. 

Rhode  Island. — The  resurvey  of  Block  Island,  R.  I.,  an  area  of  11  square 
miles,  was  completed,  for  publication  on  the  scale  of  1 :  20,000,  with  contour 
Intervals  of  5  and  10  feet.  For  the  control  of  this  area  12  miles  of  primary 
levels  were  run.    This  work  was  done  for  the  War  Department. 

South  Carolina. — The  survey  of  the  Williston  quadrangle,  S.  C,  was  com- 
pleted. 

South  CaroHna-OeoTflia. — The  survey  of  the  Warrenville  quadrangle,  S.  C- 
Ga..  was  completed.    The  area  mapped  was  ull  in  South  Carolina. 

TciinesHee. — lu  prepu ration  for  the  revision  of  the  ma|>s  of  the  Donelson 
and  Nashville  Special  tiuadrungles,  Tenn.,  22S  miles  of  primary  traverse  were 
run  and  B2  permanent  marks  set. 

Tennesne-fy Missouri-Kentucky. — The  survey  of  the  Reel  foot  Lake  quadrangle, 
Tenn.-Mo.-Ky.,  was  completed. 

Vermont. — In  cooperation  with  the  State  geologist  of  Vermont  the  survey 
of  the  Royalton  quadrangle  was  begun.  In  addition,  the  survey  of  the 
Irasburg,  Jay  Peak,  and  Lake  Memphremagog  quadrangles  was  completed  for 
the  War  Department. 

Virffinia- Maryland. — The  resurvey  of  the  Virginia  portion  of  the  Indian 
Head  quadrangle  was  completed,  the  total  area  mapped  being  21  square 
miles,  for  publication  on  the  sc^le  of  1 :  62,500,  with  a  contour  interval  of  20 
feet 

Virffinia-yorth  Carolina. — In  cooperation  with  the  State  geologist  of  Virginia 
the  survey  of  the  Danville  quadrangle  was  completed  and  that  of  the  Axton 
and  Martinsville  quadrangles  was  begun. 

West  Virginia. — In  cooperation  with  the  State  geologist  of  West  Virginia 
the  revision  of  16  quadrangles  was  completed  and  that  of  3  quadrangles  was 
begun. 

West  Virginia-Virginia. — In  cooperation  with  the  State  geologist  of  West 
Virginia  the  resurvey  of  the  Peterstown  quadrangle  was  begun. 

OFFICE  WOKX 

The  drafting  of  23  sheets  was  completed  and  that  of  4  sheets  begun.  Pri- 
inary-level  circuits  were  adjusted  for  71  quadrangles.  Geographic  i)ositions 
were  computed  for  32  quadrangles. 

CENTRAL   DIVISION 
FIELD  WORK 

Illinois. — In  cooperation  with  the  Department  of  Registration  and  Educa- 
tion of  Illinois  the  survey  of  the  Alexis,  Carllnvllle,  Elgin,  Genoa,  Harrlsburg, 
Harvard,  Havana,  Marion,  Raymond,  Rushville,  and  YorkvlUe  quadrangles 
was  completed  and  that  of  the  Beardstown,  GrlggsvIUe.  McHenry,  Waverly, 
and  Winchester  quadrangles  was  l)egun.  Additional  primary-traverse  control 
has  been  extended  over  the  Calumet,  Chicago.  Des  Plalnes,  Evanston,  High- 
wood,  and  Riverside  quadrangles  in  preparation  for  the  resurvey  of  this  area ; 
477  miles  were  run  and  218  permanent  marks  set. 

Indiana. — In  cooperation  with  the  Culver  Military  Academy  31  miles  of 
primary  levels  were  run.  19  permanent  bench  marks  established,  21  miles 
of  primary  traverse  run,  and  7  permanent  marks  set.  In  connection  with 
tbe  survey  of  Culver,  Ind.,  and  vicinity. 
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lotoa, — In  cooperation  with  the  Iowa  State  Geological  Survey  the  survey 
of  the  Albia  quadrangle  was  begun. 

Kentucky, — In  cooperation  with  the  State  Geological  Survey  of  Kentucliy 
the  survey  of  the  Spring  Lick  quadrangle  was  completed,  that  of  the  Cub  Ruu 
and  Waddy  quaclrangles  was  continued,  and  that  of  the  Scottsville  quadrangle 
was  begun.  A  survey  was  made  of  the  Burnside  area,  the  total  area  mapped 
being  2  square  miles,  for  publication  on  the  scale  of  1 :  24,000,  with  a  contour 
Interval  of  20  feet  This  work  was  done  in  such  a  manner  as  to  be  available 
for  future  incorporation  into  the  regular  map  of  the  quadrangle  of  which  the 
area  surveyed  is  a  part. 

Missouri. — In  cooperation  with  tlie  State  geologist  of  Missouri  the  survey 
of  the  Clarksdale,  Gower,  Maysville.  and  Plattsburg  quadrangles  was  com- 
pleted, that  of  the  Darlington  and  Meramec  Springs  quadrangles  was  con- 
tinued, and  that  of  the  Bolckow,  Edge  Hill,  Kearney,  Maitland,  Stanberry, 
and  Tarkio  quadrangles  was  begun. 

Missouri^KansfM. — In  cooi)eration  with  the  State  geologist  of  Missouri  the 
survey  of  the  Atchison  No.  2  quadrangle  was  completed  and  that  of  the  Atchi- 
son No.  1  quadrangle  was  begun.    The  area  mapped  was  all  in  Missouri. 

Ohio, — The  resurvey  of  the  East  and  West  Columbus  quadrangles,  Ohio,  was 
completed  and  that  of  tlie  Delaware  quadrangle  was  begun. 

Wisconsin, — In  cooperation  with  the  State  geologist  of  Wisconsin  the  survey 
of  the  La  Farge  and  Viroqua  quadrangles  was  completed,  that  of  the  Black 
River  Falls,  North  Bend,  and  Pigeon  Falls  quadrangles  was  continued,  and 
that  of  the  Bell  Center,  Fairchild,  Osseo,  Shamrock,  Stoddard,  Strum,  and 
Wauzeka  quadrangles  was  begun. 

OFFICE    WOBK 

The  drafting  of  28  sheets  was  completed  and  that  of  15  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  62  quadrangles.  Geographic  positions 
were  computed  for  87  quadrangles. 

ROCKY   MOUNTAIN    DIVISION 
FIELD  WOBK 

Arizona. — In  cooperation  with  the  National  Park  Service  the  survey  of  the 
Supai  quadrangle  and  of  the  parts  of  the  Grand  Canyon  No.  1.  Grand  Cnnyou 
No.  2,  and  Shinumo  Altar  No.  2  that  lie  within  the  Grand  Canyon  National 
Park  was  completed.  Special  plan  and  profile  surveys  of  Colorado  River  from 
Lees  Ferry,  Ariz.,  to  Black  Canyon,  Ariz.-Nev.,  through  Marble  and  Grand 
canyons,  were  made  for  publication  on  the  scale  of  1 :  31,680,  with  a  contour 
Interval  oi"  50  feet,  253  miles  of  Colorado  River  being  traversed  and  mapi)ed 
and  75  miles  of  surveys  carried  up  side  canyons  to  appropriate  controlling 
elevations.  In  connection  with  this  work  22  dam  sites  were  surveyed  on  the 
scale  of  400  feet  to  1  inch,  with  a  contour  Interval  of  10  feet. 

Colorado. — In  cooperation  with  the  State  engineer  of  Colorado  the  survey 
of  the  Evergreen  quadrangle  was  completed  and  that  of  the  Pagosa  Springs 
and  James  Peak  No.  3  quadrangles  was  begun.  In  addition,  the  survey  of 
the  Elk  Head  Creek  and  Pilot  Knob  quadrangles  was  completed  and  that  of 
the  Pagoda  No.  1  quadrangle  was  begun. 

Idaho. — At  the  request  of  the  Forest  Service  the  survey  of  the  Casto  quad- 
rangle, Idaho,  was  begun.  The  survey  of  the  Ozone  quadrangle  was  begun  for 
the  geologic  branch,  and  a  plan  and  profile  survey  of  (^learwater  River  and 
its  tributaries  was  begun  for  the  land-classification  branch,  95  linear  miles  of 
river  being  traversed. 

Montana. — In  cooperation  with  the  National  Park  Service  the  resurvey  of 
the  St.  Mary  Lake  area,  in  Montana,  covering  10  square  miles,  was  completed. 

Tejpas, — In  cooperation  with  the  Texas  State  Board  of  Water  Engineers  the 
survey  of  twenty-six  Ti^-minute  quadrangles,  falling  in  the  following  30- 
minute  quadrangles,  was  completed:  Cleburne,  Coleman,  Farmersville,  Gates- 
ville,  Granbury,  McKinney,  Palo  Pinto,  San  Angelo,  Sherwood,  Temple,  Waco, 
and  Weutlierford.  The  survey  of  thirty-five  71^-uiinute  quadrangles,  falling  in 
the  follt>wing  30-minute  quadrangles,  was  begun:  Ballluger,  BrtHikenrldge, 
Coleman.  Cotiilla.  Eden,  Fort  Worth,  Gatesville,  Georgetown,  Granbury,  Loma 
Vista,  I*alo  Pinto,  Pearsall,  San  Roque  Lake,  Sunset,  Taylor,  Temple,  Waco, 
and  Weatherford.  In  connection  with  this  work  the  survey  of  10  reservoir 
sites  was  completed  and  that  of  one  was  begun,  the  total  area  mapped  being 
^7^  souare  miles,  for  publication  on  the  scale  of  1 :  24,000,  with  contour  inter- 
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vals  of  r)  and  10  feet.  This  work  was  so  performed  that  its  results  may  he 
incorporated  into  the  regular  maps  of  the  quadrangles  of  which  the  areas 
surveyed  form  parts. 

Utah. — In  cooperation  with  Hox  Elder.  Salt  Lake,  T<M>ele,  Utah,  and  Weber 
counties.  Utah,  and  the  United  States  Bureau  of  Ueclnniation  the  survey  of 
these  ctiunties  was  continued,  the  total  area  mapped  l»eiiig  3()Q  square  miles. 
For  the  cn.»ntrol  of  these  projects  149  miles  of  primary  levels  were  run,  67 
permanent  bench  marks  established,  14  trinngulation  stations  occupied,  and  Ifi 
trian^ulation  stations  permanently  marked.  This  work  was  done  to  aid  in 
planning  irrigation  and  drainage  sy.stems,  aiwl  the  results  will  be  inconvirated 
In  regular  topographic  maps.  In  addition,  the  survey  of  the  Acconl  I^kes, 
Ferron,  and  Monument  Peak  quadrangles  was  completed  and  that  of  the 
Kyune,  Poison  Spring,  and  Soldier  Summit  quadrangles  was  l)pgun.  the  total 
area  mapi>ed  being  480  square  miles,  for  publication  on  the  scale  of  1:31,680, 
with  a  contour  interval  of  50  feet.  A  survey  of  streams  in  the  Uinta  Basin, 
covering  156  linear  miles,  was  made,  the  tnuil  area  niapiHid  being  50  square 
miles,  for  publication  on  the  scale  of  1 :  31.680,  with  a  contour  interval  of  20 
feet  This  work  was  done  for  land  classification.  At  the  re^iuest  of  the  Forest 
Service  the  survey  of  the  Fort  Douglas  quadrangle  was  l»egun,  the  total  area 
mapped  being  112  square  miles,  for  publication  on  the  scale  of  1: 125,000.  with 
a  contour  Interval  of  100  feet. 

Wyominff. — At  the  request  of  the  Bureau  of  Mines  the  survey  of  a  special 
area  in  the  vicinity  of  Gillette,  Wyb.,  was  completed,  the  total  area  mapped 
being  14  square  miles,  for  publication  on  the  scale  of  1 :  24.000.  with  a  contour 
Interval  of  10  feet. 

OFFIOS  WOBX 

The  drafting  of  18  sheets  was  completed  and  that  of  16  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  51  quadrangles.  Geographic  positions 
were  computed  for  3J>  quadrangles. 

PACIFIC  DIVISION 
FIELD  WOSK 

California. — In  cooperation  with  tlie  California  Department  of  Public  Works 
the  survey  of  the  Burrel.  Goshen,  Hanford.  Laton,  Lemoore,  Monson.  No,  SO, 
Riverdale.  and  Traver  quadrangles  was  completed  and  that  of  quadrttngie  No. 
34  was  bcinni.  A  part  of  the  Raisin  quadrangle  was  revlseil.  In  cooperation  with 
Log  Angeles  County  the  survey  of  the  Alhanibra,  ArUsla,  Bell,  Clearwater. 
El  Monte,  Hollj-Avoofl,  Long  Beach,  Van  Nuys,  Whittler.  and  Wilmington 
quadrangles  was  completed,  the  total  area  mapped  being  32G  square  miles, 
for  publl<'ation  on  the  scale  of  1 :  24,000,  with  a  contour  interval  of  5  feet. 
Airr»laTie  photographs  were  taken  by  the  Army  Air  Service,  which  aided  in 
the  progress  of  the  mapping.  For  the  control  of  this  work  138  miles  of  primary 
le\-els  were  run,  38  permanent  bijnch  marks  establi-sheil,  and  77  triangulation 
stations  occupie^l,  54  of  which  were  permanently  marked.  Practically  all  the 
WfttTif'o  of  this  w(»rk  was  paid  by  Los  Angeles  C!ounty.  In  cooperation 
with  the  East  Bay  Municipal  Ftility  District  .'S  miles  of  primary  levels  were 
nin  and  2fi  permanent  bench  marks  established  for  the  control  of  the  Layton- 
viiie  quadrangle.  The  survey  of  the  Alleghany  mining  district  was  completed. 
the  total  area  mapped  being  14  square  miles,  for  publication  on  the  scale  of 
1:12.000.  with  a  contour  Ifiterval  of  20  feet.  For  the  control  of  Mils  area 
^1  miles  of  primary  levels  won*  run  and  14  permanent  bench  marks  established. 
This  work  was  done  for  the  geologic  branch. 

Cfiiifdrnia^Orrffon. — A  plan  and  profile  survey  was  made  of  Klamath  River 
from  Keno.  Oreg..  to  the  mouth  of  Scot^  Kiver,  Calif.,  a  <listance  of  1(>4 
miles.  This  work  was  done  for  tlie  land-classification  branch  and  in  cooperation 
^vjtli  the  California-Oregon  Power  Co. 

IJaicaii. — In  cooperation   witli   the  Territory  nf   Hawjiii   rlie  survey   of   tlie 

fallowing  quadrangles  was  completed:  llonakahau  SR.  '1,  Honakaliau  SW.  ^i, 

Kftibole  NP:.  Vi.  Koolau  NW.  Vt.  Lanai  NE.  Vi,  Lanal  NW.  V4,  Lanai  SW.  i.;. 

liinai  SB.  M,  Mnkelawena  SE.  V4.  Makena  NE.  V',  MakcFia  NW.  Vi.  Makena 

SW.  14,  Makena  SE.  %,  Puako  NE.  ij.  Puako  NW.  Vi.  Tunko  SW.  v,.  and  Tua- 

ko  SE.  ^4*    The  survev  of  tlie  fijilowini;  (|uadran;j:l<'s  was  hoirim :   Hal^'jikala 

XW.  14,  Kailua  NE.  m',  Kallua  N.  W.  ^\.  K-aIUva  SW.  V',,  and  Kor.lau  SW.  «/,. 

Orcfjon. — In  cooperation  with  the  State  enirlnecr  of  Oregon  tlie  survey  of 

the  Stayton  Quadrangle  w^as  completed.    The  survey  of  the  Waldo  Lake  quad- 

ranele  was  completed  and  that  of  the  Mount  H(M)d  quadrangle  was  begim. 
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This  work  was  done  for  the  Forest  Service.  The  survey  of  the  Twickenham 
quadrangle  was  continued  for  the  geologic  branch.  A  plan  and  profile  survey  of 
Rogue  River,  covering  113  linear  miles  of  the  river,  was  continued,  the  total 
area  mapped  being  40  square  miles,  for  publication  on  the  scale  of  1 :  31.680, 
with  contour  intervals  of  5  and  10  feet;  and  a  plan  and  profile  sun^ey  of 
Illinois  River,  covering  66  linear  miles  of  the  river,  was  l>egun.  This  work  was 
done  for  the  land-classification  branch  and  in  cooperation  with  the  Callfomla- 
Oregon  Power  Co.  In  addition,  a  plan  and  profile  survey  of  Umpqua  River, 
covering  31  linear  miles  of  river,  was  begun  for  the  land-classification  branch. 
In  connection  with  these  surveys  several  dam  sites  were  surveyed. 

Washington. — In  cooperation  with  the  Washington  State  Department  of  Con- 
servation and  Development  the  survey  of  the  Washtucna,  Wheeler,  and  Schrag 
quadrangles  was  completed  and  that  of  the  Chewelah  quadrangle  was  begun. 
In  addition  the  survey  of  the  Mount  Rainier  quadrangle  was  begun,  the  total 
area  mapped  being  20  square  miles,  for  publication  on  the  scale  of  1 :  125,000, 
with  a  contour  interval  of  100  feet.    This  work  was  done  for  the  Forest  Service. 

OFFICE  WOSK 

The  drafting  of  36  sheets  was  completed  and  that  of  7  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  20  quadrangles.  Geographic  positions 
were  computed  for  49  quadrangles. 

WATEBr-BESOtJBCES  BRANCH 
ORGANIZATION 

The  work  of  the  water-i-esources  branch  was  conducted  under  the 
supervision  of  N.  C.  Grover,  chief  hydraulic  engineer,  and  is  organ- 
ized in  five  divisions : 

Division  of  surface  water,  John  C.  Hoyt,  hydraulic  engineer.  In  charge. 
Division  of  ground  water,  O.  E.  Meinzer,  geologist.  In  charge. 
Division  of  quality  of  water,  W.  D.  Collins,  chemist,  in  charge. 
Division  of  power  resources,  A.  H.  Horton,  hydrauUc  engineer,  in  charge.       i 
Division  of  land-classification  investigations,  N.  C.  Grover,  chief  hydraulic   f 
engineer,  in  charge.  I 

PERSONNEL 

During  the  year  the  technical  force  was  reduced  11  and  was  in- 
creased 29,  a  net  increase  of  18.  At  the  end  of  the  year  the  force  con- 
sisted of  1  chief  hydraulic  engineer,  33  hydraulic  engineers,  12  engi- 
neers, 25  assistant  engineers,  85  junior  engineers,  4  geologists,  3 
assistant  geologists,  1  chemist,  3  associate  chemists,  and  8  classifiers, 
a  total  of  125.  Of  this  number  4  hydraulic  engineers,  2  engineers, 
2  assistant  engineers,  5  junior  engineers,  and  1  assistant  geologist 
were  employed  occasionally.  In  addition  the  advisory  board  of  the 
superpower  investigation  was  dissolved  and  the  appointments  of  the 
13  members  who  gave  occasional  service  in  Jhe  study  of  superpower 
problems  were  canceled. 

In  the  clerical  force  there  were  9  separations  and  9  accessions- 
and  at  the  end  of  the  year  the  force  numbered  33.  Of  this  number 
6  have  been  employed  only  at  times.  One  skilled  laborer  also  w»s 
employed  occasionally. 

ALLOTMENTS 

The  appropriation  for  gaging  streams  was  $170,000.  In  addition^ 
$71,427.16  of  the  appropriation  for  the  classification  of  lands  wa^ 
expended  for  field  work  oy  the  water-resources  branch.  Of  the  total 
appropriations  66  per  cent  was  allotted  to  work  in  public-land  Stated- 
The  cooperative  funds  made  available  bv  State  allotments  have  beeO 
increased  in  some  States  and  decreasea  in  others^  and  the  changed 
have  necessitated  corresponding  adjustments  of  this  work.    The  total 
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iiount  of  these  funds  available  for  work  to  be  done  during  the  year 
as  $282,002.47. 


Allotments  of  funds  for  fjagimj  streams,  1923-2.^ 


luiiiiistration,  general.-. 

runch  Hflniinistration 

ispectloii . 

imputations 


$16,  711.  52 

9,500.00 

1,000.00 

13, 000. 00 

40. 211.  52 


iirface  water: 

Connecticut 

Maine 

New  Hampshire 

Vermont 

MassachusettH 

New    York 

^ew  Jersey— —>.-.—.— — 
Middle  Atlantic¥tate8l 

Nortl^   Carolina 

Tennessee-Kentucky.. 

Ohio , 

Texas 

Wisconsin 

Minnesota 

Iowa 

Illinois 

Missouri 

Kansas 

Colorado,      Wyoming, 
New  Mexico.. 


500.00 
1,000.00 
1,500.00 
1,000.00 
2,500.00 
5,500.00 
3,000.00 
4,000.00 
4,000.00 

3,ooaoo 

3,000.00 
5,000.00 
3,500.00 
300.00 
2,000.00 
1,500.00 
4,000.00 
3,500.00 


Surfuoe  water — Continued. 

Montana 

North  Dakota 

Utah 

Nevada 

Idaho  (Boise) 

Idaho  (Idaho  FaUs)  . 
Oregon 

Washington 

California 

Arizona 

Hawaii — 

Field $3,500 

Washington.    1, 000 


$5,  (X»0. 00 

300.00 

5,  <X)0. 00 

2,  500.  a» 
3,900.00 
1. 100. 00 
5, 000. 90 
5, 000. 00 
5,  500.  (K» 

3,  500.  00 


4,500.00 


7. 000. 00 


Ground  water 

Quality  of  water. 
Power  resources- 
General  supplies. 
Contingent 


97, 100.  00 

11,  500. 00 

13,  500. 00 

7,  000. 00 

500. 0(» 

188.48 


170, 000.  0() 


COOFEKATION 

StaUs. — The  following  amounts  were  expended  by  States  from  co- 
perative  allotments.  In  addition,  several  State  agencies  cooperated 
)y  furnishing  office  quarters  and  occasional  services  in  field  and 
jffice. 

Alabama $60.00 

Arizona : 

Stream  gaging $11,799.  9f» 

Colorado   River 7.000.00 

Ground  water,  San  Pedro  Valley 850.  0^» 

1  \  I.  649.  JiO 

California : 

State 22, 582.  .59 

County  and  city 8.464.(52 

31,047.21 

Colorado : 

State 1. 500. 00 

Municipal 200.  00 

1.7(K).00 

Florida 1. 800. 00 

Hawaii 18. 439.  76 

Idaho: 

State  Department  of  Reclamation — 

Outside  of  Snake  River  basin 12, 194.  87 

Snake  River  basin 2,175.06 

Bureau  of  Mines  and  Geology 922. 88 

15,292.81 

Illinois : 

State 3,  755. 38 

Municipal 60. 00 

3,  815. 38 


I 
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Iowa: 

State  Highway  Commission $2,458.04 

State  Geological  Survey 749.92 

$3,208.96 

Kansas 4, 913. 11 

Kentucky 330.00 

Maine 5, 107. 11 

Massachusetts 3, 059.  86 

Minnesota 483.49 

Missouri 8, 774.  51 

Montana 6. 442.  50 

Nevada 1. 449. 37 

New  Hampshire 1, 807. 79 

New  Jersey: 

Stream  gaging 9,354.28 

Ground    water 5,084.24 

14.43&52 

New  York: 

State 10, 492, 00 

County  and  city 592.84 

_.  12  084. 84 

North   Carolina s!  919.  67 

North  Dakota: 

Stream  gaging 817. 00 

Ground    water 800. 00 

1, 617. 00 

Ohio 24, 866. 43 

Or^on : 

State 6, 428. 24 

Municipal 1, 750. 83 

8. 179. 07 

Tennessee 4, 683. 55 

Texas : 

State  Board  of  Water  Engineers 62, 700.  00 

Municipal 292. 41 

62,992.41 

Utah 3, 102. 68 

Washington : 

State 4, 157. 89 

Municipal 695. 36 

4,  853. 25 

West  Virginia: 

State 495.  22 

Municipal 29. 30 

524. 52 

Wisconsin 6, 252.  34 

Wyoming 6, 106. 34 

282. 002.  47 

The  work  done  under  cooperative  agreements  with  the  States 
has  been  restricted  to  studies  of  stream  flow,  except  in  Arizona, 
Connecticut,  Idaho,  New  Jersey,  and  North  Dakota,  where  ground- 
water investigations  also  have  been  made.     (See  p.  63.) 

Bureini  of  Reclamation, — The  measurement  of  streams  that  are 
to  furnish  water  to  reclamation  projects  under  construction  was 
continued  in  cooperation  with  the  United  States  Bureau  of  Recla- 
mation. The  lield  work  was  done  by  Survey  engineers  who  were 
emplovod  where  the  nu^asurements  were  made,  and  the  cost  was 
met  by  the  Bureau  of  Keclamation  through  transfer  of  funds.  Geo- 
logic investigations  of  reservoir  sites  or  ground-water  supplies  were 
niade  for  the  Bureau  of  Kechimation  in  Idaho,  New  Mexico,  Oregon, 
and  Washington.     (See  pp.  02-64.) 
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Office  of  Indian  Affairs. — In  accordance  with  authorization  by 
the  Office  of  Indian  Affairs,  stream  paging  was  continued  on  the 
Crow,  Fort  HalL  Yakima,  Colville,  Klamath,  Wind  River  Dimin- 
ished, Western  Shoshone,  Walker  Biver,  and  Uinta  Indian  reser- 
vations. 

NationoH  Park  Service. — Streams  in  the  Yosemite  and  Yellow- 
stone national  parks  were  measured  during  the  year  at  stations 
maintained  in  cooperation  with  the  National  Park  Service. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with 
the  Forest  Service.  Stream  gaging  in  the  Arapaho  and  Uncom- 
pahgre  national  forests  was  done  by  the  Forest  Service,  the  cost  of 
which  was  reimbursed  by  the  Geological  Survey. 

City  of  Sa/n  Francisco. — ^In  connection  with  the  storage  of  the 
water  of  Tuolumne  River  in  Hetch  Hetchy  Valley  as  a  water  supply 
for  the  city  of  San  Francisco,  measurement  of  that  stream  was  con- 
tinued in  cooperation  with  the  city  government. 

Federal  Power  Comrndssion. — Projects  of  the  Federal  Power  Com- 
mission in  Arizona,  New  Mexico,  and  Idaho  were  examined,  and  the 
examination  of  one  in  Oregon  is  in  progress.  The  operation  of  six 
licensees  of  the  commission  in  California,  four  in  Oregon,  three  in 
Idaho,  two  in  Washington,  one  in  Idaho-Oregon,  and  one  in  Ne- 
vada were  supervised  by  the  Geological  Survey,  as  well  as  the  opera- 
tions of  six  permittees  of  the  commission  in  Oregon,  three  in  Ari- 
zona, four  in  Idaho,  two  in  California,  one  in  Trtah,  one  in  Utah- 
Wyoming,  one  in  New  Mexico,  and  one  in  Montana.  All  stream 
gaging  by  permittees  of  the  commission  is  done  in  cooperation  with 
the  Geological  Survey.  Such  cooperative  stream  gading  is  in  prog- 
ress in  Ahbama.  Arizona.  Arkansas,  California,  Colorado,  Florida, 
Idaho,  Illinois,  Indiana,  Kentucky,  Louisiana,  Michigan,  Minnesota, 
Missouri,  Montana,  Nevada^  New  Mexico,  North  Carolina,  Oregon, 
Pennsylvania,  South  Carolina,  Utah,  Virginia,  Washington,  West 
Virginia,  Wisconsin,  and  Wyoming. 

C/ffice  of  the  Chief  of  Engineers. — Stream  gaging  has  been  done 
in  the  basins  of  Tennessee  and  Cumberland  rivers  in  cooperation 
with  the  office  of  the  Chief  of  Engineers. 

PUBLICATIONS 

The  publications  of  the  y(»ar  prepared  by  the  water-resources 
branch  comprised  17  reports  and  2  separate  chapters.  Titles  and 
brief  summaries  of  these  publications  are  given  elsewhere  in  this 
report.  At  the  end  of  the  year  27  other  reports  were  in  press  and 
8  manuscripts  were  awaiting  editorial  work. 

nmSION  OF  SURFACE  WATER 
OROANZZATIOK 

The  work  of  tlie  division  of  surface  water  consists  primarily  of  the 
measurement  of  the  flow  of  rivers,  but  it  includes  also  special  investi- 
gations of  conditions  affecting  stream  flow  and  the  utilization  of 
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the  streams.  In  carrying  on  the  work  the  United  States  is  divided 
into  23  districts,  including  Hawaii.  The  district  offices  and  engineers 
in  charge  are  as  follows: 

New  England :  C  H.  Plen-e,  rustomlionse,  Boston,  Mass. 

New  York :  A.  W.  Ilnrrlnjjtoii.  Joiinuil  Building,  Albany,  N.  Y. 

New  Jersey :  O.  W.  HartAvell,  Statehouse,  Trenton,  N.  J. 

Middle  Atlantic  and  Ohio  River:  A.  H.  Horton,  Washington,  D.  C. 

South  Atlantic  jiud  eastern  Gulf:  W.  E.  Hall,  0  Government  Street.  Aslicy 
ville,  N.  C. 

Tennessee:  W.  B.  Kin^,  Municipal  Building,  Chattanooga,  Tenn. 

Ohio:  Lasley  I-iee,  Brown  Hall,  Ohio  State  University,  Columbus,  Ohio. 

Upper  Mississippi  River:  S.  B.  SoulCv  Capitol  Building,  Madison,  Wis. 

Illinois:  H.  E.  Grosbarli,  Kimball  Building,  Chicago,  111. 

Iowa:  J.  B.  Sj[)iegel,  State  Highway  CommiHslon  Building,  Ames,  Iowa. 

Kansas:  H.  B.  Kinnison,  Federal  Building,  Topeka,  Kan& 

Missouri :  H.  C.  Beckman,  Rolla,  Mo. 

Upper   Missouri   River:    W.   A.   I^imb,   Montana   National   Bank   Buildiii; 
Helena,  Mont 

Rocky  Mountain :  Robert  Follansbce,  Post  Office  Building,  Denver,  Colo. 

Great  Basin :  A.  P.  Purton,  Federal  Building.  Salt  I-Ake  City,  Utali. 

Idaho:  C.  G.  Paulsen,  Idaho  Building,  Boise,  Idaho. 

Snake  River  Basin :  G.  C.  Baldwin,  Federal  Building,  Idaho  Falls,  IduVio. 

Washington:  O.  L.  Parker.   Federal  Building.  Tacoma,  Wash. 

Oregon:  F.  F.  Henshaw,  Post  Office  Building,  Portland,  Oreg. 

California:   H.   D.   McGlashan,   Customhouse,    San  Francisco,   Calif.:   sub- 
office.  Federal  Building,  Los  Angeles,  Calif. 

Arizona :  W.  E.  Dickinson,  care  of  I'niversity  of  Arizona,  Tucson,  Ariz. 

Texas:  C.  E,  Ellsworth.  Capitol  Building,  Austin,  Tex. 

Hawaii :  E.  D.  Burchard,  Capitol  Building,  Honolulu,  Hawaii. 

OHABACTES  AND  METHOD  OF  WORK 

Field  investigations  necessary  to  the  work  are  made  from  the  dis- 
trict offices,  where  the  results  are  examined  and  corrected,  if  correc- 
tion is  necessary,  to  insure  their  accuracy  and  completeness.  At  se- 
lected gaging  stations  the  volume  of  water  carried  by  the  streams  is 
measured  and  recoids  of  stage  and  other  data  are  collected  from 
wliich  the  daily  flow  of  the  streams  is  computed.  The  data  thus 
collected  are  transmitted  from  the  district  offices  to  Washington, 
where  they  are  reviewed  in  the  computing  section  and  preparea  for 
publication.  By  this  review  the  records  obtained  in  different  parts 
of  the  country  are  brought  to  a  uniform  standard,  and  standardiza- 
tion is  further  effected  thi'ough  annual  conference's  of  the  engineei^s. 

At  the  end  of  tlie  year  1X)7I^  gaging  stations  were  being  main- 
tained, including  7*)  in  Hawaii;  317  stations  were  discontinued,  and 
«W9  new  stations  established  during  the  year.  Records  for  about 
162  additional  stations  were  received,  ready  for  publication,  from 
Government  bureaus  and  private  persons,  and  a  number  of  Govern- 
ment and  State  organizations  and  individuals  cooperated  in  the 
maintenance  of  the  regular  gaging  stations. 
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PrBLIOATIOVI 

convenience  and  uniformity  in  publications,  the  United  Ststee 
m  divided  into  12  primary  dramag^e  basins,  and  the  results  of 

measurements  are  published  annually  in  a  series  of  progress 
i  that  correspond  to  these  12  divisions;  the  records  for  the 
1  division  are  published  in  three  papers.  In  addition  to  the 
S8  reports,  special  reports  on  hydraulic  subjects  have  been  com- 

for  publication  during  the  year. 

nmSION  OF  GROUND  WATER 
OEHESAL  rEAIORZS 

division  of  ground  water  investigates  the  waters  that  lie  below 
■face — their  occurrence,  quantity,  quality,  and  head;  their  re- 
through  wells  and  springs;  and  their  utilization  for  domestic, 
'ial,  irrigation,  and  public  supplies  and  at  watering  places  for 
L'k   and   desert   travelers.     Each  year  surveys  are   made   of 
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selected  areas  where  problems  of  water  supply  are  urgent,  and  the 
results  are  generally  published  in  reports  that  include  maps  showing 
the  ground-water  conditions.  The  investigations  relating  to  quality 
of  water  are  made  in  cooperation  with  the  division  of  quality  of 
water;  the  surveys  in  the  Atlantic  Coastal  Plain  are  made  largelv  by 
the  geologic  branch.  Projects  involving  large  expenditures  for  cfrill- 
ing  wells  to  develop  water  supplies  are  considered  each  year  by  the 
several  departments  of  the  United  States  Government,  and  the 
ground-water  division  is  called  upon  to  furnish  information  and 
advice  on  many  of  these  projects. 

A  laboratory,  in  charge  of  N.  E.  Dowell,  has  been  established  for 
determining  the  hydrologic  properties  of  water-bearing  materials. 
Of  97  samples  of  water-bearing  materials  that  were  collected  in  New 
Jersey,  Montana,  Idaho,  and  Oklahoma  for  tests  of  mechanical  com- 
position, porosity,  moistui*e  equivalent,  and  permeability,  the  work 
on  41  has  been  completed  and  that  on  56  has  been  partly  completed. 
A  new  apparatus  has  been  developed  for  determining  permeability 
under  low  hydraulic  gradients,  and  experiments  have  been  made 
which  indicate  that  with  this  apparatus  reliable  results  can  be 
obtained  with  heads  of  only  a  few  feet  to  the  mile. 

During  the  year  two  papers  bv  O.  E.  Meinzer  relating  to  the  gen- 
eral subject  of  ground- water  hydrology  were  publisned — ^Water- 
Supply  Paper  489,  "  Occurrence  of  ground  water  in  the  United 
States,  with  a  discussion  of  principles,"  and  Water-Supply  Paper 
494,  "Outline  of  ground- water  hydrology,  with  definitions."  A 
paper  was  prepared  by  Mr.  Meinzer  on  large  springs  in  the  United 
States,  and  progress  was  made  by  him  on  his  paper  on  the  origin,  dis- 
charge, and  quantity  of  ground  water  in  the  United  States.  A  paper 
by  Mr.  Meinzer  on  the  origin  of  the  thermal  springs  of  Nevada,  Utah, 
and  southern  Idaho,  and  a  paper  by  Kirk  Bryan  on  the  temperature 
of  the  spring  waters  at  Hot  Springs,  Ark.,  are  to  be  published  in  the 
Journal  of  Geology.  Two  brief  papers  on  the  quality  of  certain 
ground  watei*s  in  Montana  in  relation  to  the  geologic  conditions  were 
prepared  by  B.  Coleman  Renick,  one  of  which  is  to  be  published  in 
the  Journal  of  Geology  and  the  other  as  a  contribution  to  hydrology. 

In  February,  1924,  Mr.  Meinzer  delivered  a  course  of  lectures  on 
ground  water  at  the  annual  meeting  of  the  Minnesota  Well  Drillers 
Association  in  St.  Paul.  These  lectures  are  being  published  in  the 
Howell  Drillers  News. 

Cooperation  with  the  committee  on  physiography  was  continued 
through  Mr.  Meinzer,  who  serves  on  that  committee.  Several  manu- 
scripts for  geologic  folios  were  examined  with  respect  to  their  treat- 
ment of  ground  water. 

WOBK  BY  STATES 

Arizona. — Progress  was  made  on  a  report  on  the  geology  and  water  re- 
sources of  San  Pedro  Valley,  Ariz.,  by  Kirk  Bryan,  of  the  Geological  Survey, 
and  G.  E.  P.  Smith,  of  the  Arizona  Agricultural  Experiment  Station. 

Arkaii4iatt. — Studies  of  the  temperature  and  source  of  the  hot-water  supply 
in  the  Hot  Springs  National  Parlv.  Arlv.,  were  continued  by  Mr.  Bryan. 

California. — A  comprehensive  report  entitled  '*  Tlie  Mohave  Desert  region — 
a  geographic,  geoloj^c,  and  hydrologic  reconnaissance,"  was  completed  by 
D.  G.  Thompson  for  publication  as  a  water-supply  paper.  This  paper  was 
made  available  to  the  public  in  manuscript  form,  copies  of  it  being  filed  In 
the  Wasliington  and   Los  Angeles  offices  of  the  Geological   Survey.    Water 
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evels  weiv  measured  in  sekn'teil  wells  in  southern  Oalif<in)ia,  as  in  previous 
'ears,  under  the  <Urection  of  V.  C.  Kbert.  At  the  request  of  the  Director  of 
he  Veterans'  lUireau  an  examination  was  made  relating  to  a  water  supply 
'or  a  proposed  hospital  near  l^ivermore,  Calif.  Charles  H.  I..ee  made  tliis 
ixamination. 

ConnecticHt. — A  pai>er  on  ground  water  in  the  Pomperaug  drainage  basin, 
■•onn.,  with  si)eelal  reference  to  intal^c  and  (iischargc,  by  O.  E.  Meinzer  and 
*C.  E.  Dowell,  was  completed  and  is  t(»  be  published  as  a  water-supply  paiK»r. 
The  work  was  done  in  cooperation  with  the  State  Geological  and  Natural 
Alston'  Survey. 

Hmraii. — Field  work  was  begun  by  II.  T.  Stearns  in  the  Kau  district, 
Lsland  of  Hawaii,  to  complete  an  investigation  of  the  geologic  and  ground- 
kvater  conditions  left  unfinished  by  the  resignation  of  W.  O.  Clark. 

Idulif}. — ()lk.servatious    were    continued    in    the    Mud    I^ke    ))asiu,    I<lalio, 

through  cooperation  with  C.  G.  Paulsen,  district  engineer  of  the  surface-water 

division  in  Idaho.    A  brief  report  on  the  basin,  including  Uie  rec(»rds  obtained 

during   the   first   two   years   of   the    investigation,    was   prepared    by    H.   T. 

Stearns  and  L.  L.  Bryan.     Progress  was  also  made  on   the  final  rei>ort  on 

the  Mud  Lake  basin.    A  report  by  A.  M.  Piper  on   the  Goose  Creek  basin 

was  published  as  Bulletin  6  of  the  Idaho  Bureau  of  Mines  and  (Seology,  and 

a  report    by    O.    E.    Meiuser   on    the    Pahslmeroi    Valley    was   published    as 

Pamphlet  0  of  that  bureau.    During  the  year  Mr.  Pii)er  completed  his  report 

on  the  geology  and  water  resources  of  the  Bruneau  River  basin  and  l>egan 

field  work  on  the  ailesian-water  conditions  in  Camas  Prairie.    Mr.   Stearns 

examine<l  the  region  of  recent  lavas  west  of  Arco  and  prepared  a  report  for 

the  National  Park  Service  recommending  the  withdrawal  of  an  area  in  this 

region  as  a  national  monument.    The  area  has  since  ))een  established  as  the 

Craters  of  the  M(M)n  National  Monument.    The  ground-water  work  in  Idaho 

is  done  in  cooperation  with   the  State  Bureau  of  Mines  and  (ieology.    The 

work  in    the   Mud   Ljike  basin   received   financial   support   from   the    United 

States  General  Land  Office  and  the  Idaho   Bureau  of  Ue<?lamatlon.    At  the 

request  of  the  United  States  Bureau  of  Ueclamation  investigations  were  made 

by  Mr.  Stearns  of  the  Island  Park  reservoir  site  of  the  Dubois  project  and 

of  two   resenoir  sites  of  the   Empire  irrigation   district.    Keports   on   both 

projects  were  transmitted  to  the  Commissioner  of  the  Bureau  of  Ueclamation. 

Montana, — George  M.  Hall  completed  his  report  on  Yellowstone  and  Treasure 
coonties.  Mont.,  and  made  progress  on  his  report  on  Big  Horn  County.  He 
also  completed  field  work  in  Fergus  County.  B.  Coleman  lienick  made  a 
ground-water  survey  of  the  central  and  S4)uthern  parts  of  Uosebud  County 
and  nearly  completed  a  report  thereon.  An  examination  of  ground-water  con- 
ditions in  the  vicinity  of  Ingomar  was  made  by  Mr.  Kenick,  and  a  manuscript 
report  basefl  on  this  work  was  sent  to  the  citizens  of  Ingomar. 

.Ycir  Jerncy. — An  investigation  of  the  quantities  of  ground  water  available 
for  public  and  industrial  supplies  in  New -Jersey  has  been  in  progress  dur- 
ing the  year  in  cooperation  with  the  State  Dei^artment  of  Conservation  and 
Development.  The  work  1ms  been  In  charge  of  D.  G.  Thompson,  who  has  been 
aaeisted  at  times  by  F.  Clark  Rule  and  H.  C.  Barksdale.  Special  attenti(»n 
was  given  to  the  water  supplies  at  AtUntic  City  and  Camden,  and  experiment 
stations  were  established  at  the  pumping  plants  of  Atlantic  City  and  Perth 

Amboy. 

New  Mexico. — At  the  request  of  the  Bureau  of  Reclamation  a  brief  field 
rtudy  of  the  ground-water  supplies  available  for  Irrigation  in  Estancia  Valley, 
N.  Mex.,  was  made  by  <).  E.  Melnzer  and  Charles  H.  I.ee,  and  a  report,  pre- 
pared by  Mr.  Lee,  was  transmittetl  to  the  Bureau  of  Reclamation. 

North  Dakota.— The  decline  of  the  artesian  water  supply  in  the  Edgeley 
quadrangle.  N.  Dak.,  has  been  under  observation  for  nearly  ten  years,  chiefly 
by  H.  A.  Hard.  In  the  fall  of  1023,  through  the  cooi)eratlon  of  the  North 
Dakota  Geological  Survey,  the  quadrangle  was  covered  by  C.  B.  Tumbaugh, 
an  experlenceil  artesian-well  driller,  who  measured  the  discharge  of  all  the 
artesian  wells.  A  pai>er  based  on  records  obtained  for  several  years  was  pre- 
pareil  bv  <).  E.  M<»inzer  and  H.  A.  Hard  on  the  artesian  water  snr)plies  of  the 
Dakota  sandstone  hi  North  Dakota,  with  special  reference  to  the  Edgeley  quad- 
rangle.    It  will  be  published   as  Water-Supply   Paper  5J0-E.     Progress  was 
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made  by  Howard  E.  SimpHon,  water  geologist  of  the  *otate  Geological  Survey, 
on  a  comprehensive  report  on  the  ground- water  resources  of  North  Dakota. 

Oklahoma. — At  the  request  of  the  city  of  Enid,  Okla.,  Mr.  Renlck  made 
an  examination  to  discover  additional  ground-water  supplies  for  that  city  and 
prepared  a  report  giving  the  results  of  his  work.  This  report  was  trans- 
mitted to  the  mayor  of  tlie  citj'  and  was  afterward  pul>li8hed  l)y  tlu*  Survey 
as  Water-Supply  Paper  520-B. 

Oregon. — At  tlie  request  of  the  Bureau  of  Reclamation  Kirk  Bryan  examined 
the  reservoir  site  of  the  Owyliee  irrigation  project.  Oreg.,  and  prepared  a  re- 
port on  the  subject,  which  was  transmitted  to  the  Commissioner  of  the  Bureau 
of  Reclamation. 

South  Carolina. — Progress  was  made  on  a  report  on  ground  water  in  tlie 
Coastal  Plain  of  South  Carolina  by  C.  W.  Cooke,  of  the  geologic  branch. 

Texas. — A  report  on  ground  water  in  the  Coastal  Plain  of  Texas  southw*»st 
of  Brazos  River,  by  Alexander  Deussen.  was  completed  and  is  to  be  published 
as  a  water-supply  paper. 

Virginia. — At  the  request  of  the  city  of  Purcellvllle,  Va.,  an  examination  of 
the  ground-water  conditions  In  that  vicinity  was  made  by  Mr.  Hall,  and  a 
report  based  on  this  examination  was  transmitted  to  the  city  officials. 

Washington. — Kirk  Bryan,  who  in  April,  ld23,  had  l)een  assigned  as  geologist 
to  an  Investigation  of  the  Columbia  Basin  project,  Wash.,  by  the  United  States 
Bureau  of  Reclamation,  completed  his  field  work  and  prepared  a  report,  which 
was  transmitted  to  the  Commissioner  of  the  Bureau  of  Reclamation.  He  also 
made  a  preliminary  investigation  and  report  on  the  reservoir  site  for  the  Cle 
Elum  project.  At  the  request  of  the  Department  of  Justice  an  examination 
was  made  by  Mr.  Bryan  as  to  an  additional  water  supply  for  the  Federal  Prison 
on  McNeil  Island,  and  a  report  thereon  was  transmitted  to  the  Superintendent 
of  Prisons. 

DIVISION  OF  Ql'ALITY  OF  WATER 

During  the  year  819  samples  of  water  were  analyzed,  and  studies 
were  made  of  several  methods  of  water  analysis.  Analyses  were 
made  for  gi^oiuid-water  repoils  on  Rosebud  County,  M!ont.  (123 
analyses),  Fergus  County,  Mont.  (60),  Pomperaug  Valley,  Conn. 
(11),  and  Enid,  Okla.  (5).  Analytical  work  was  practically  com- 
pleted for  reports  on  quality  of  water  in  Florida  (330  analyses)  and 
on  Pecos  River,  Tex.  (91) ;  work  was  started  on  reports  on  quality 
water  in  New  Jersey  (103)  and  in  Rhode  Island  (30).  Manuscripte 
of  three  ground-water  reports  and  proof  of  two  reports  were  re- 
viewed and  checked  with  reference  to  statements  in  regard  to  quality 
of  water  and  tabulation  of  analyses.  A  brief  report  on  the  tem- 
perature of  waters  was  practically  completed.  The  text  of  a  report 
on  the  production  of  mineral  water  in  1922  was  prepared  for  the 
division  of  mineral  resources,  and  a  paper  on  the  determination  of 
manganese  in  water  was  prepared  for  publication  in  Industrial  and 
Engineering  Chemistry. 

DIVISION  OF  POWER  RESOURCES 

The  work  of  the  division  of  power  resources  during  the  year  com- 
prised tlie  preparation  of  montlily  reports  of  the  production  of  elec- 
tricity and  consumption  of  fuel  by  public-utility  power  plants,  of 
reports  on  the  stock  of  coal  on  hand  at  such  plants  at  different  dates, 
jand  of  a  report  on  the  developed  water  power  of  the  United  States. 

The  monthly  reports  are  based  on  reports  submitted  by  public- 
utility  companies.  About  4,000  power  plants,  each  having  a  monthly 
(Output  of  10,000  kilowatt-hours  or  more,  are  requested  to  submit 
rr])orts  of  their  production  of  electricity  and  consumption  of  fuel. 
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The  total  capacity  of  the  generators  in  these  plants  in  January,  1924, 
was  about  17,800,000  kilowatts.  Reports  received  represent  over  95 
per  cent  of  the  total  geueratinj^  capacity  of  these  plants.  Each  report 
18  published  about  30  davs  aiter  the  end  of  the  last  month  included 
in  it.  The  following  tables  show  the  power  and  fuel  statistics  for 
the  calendar  years  1919  to  1923: 

Electricity  produced  at  puhlic-utUity  power  plants  in  the  United  States, 

J919-192S 


Total 


year 


Kilowatt- 
hours 


I 

^_ .___  I  .  _  ^_-.«_ , 

1019 1  38,021.000,000 

1090 !  43.655,000.000 

1021 1  40,070,00a  000 

1«22 1  47.050.000.000 

1023 ,  56,874,000,000 


Change 

from 
previous 

year 

(per 

cent) 


+11.9 

-6.0 

-f-16.3 

+10.8 


Water  power 


Kilowatt- 
hours 


14,606,000,000 
16,150.00a000 
14,071,00a000 
17,206,000.000 
10,348,000,000 


Change 

Per         from 

cent     rrevious 

of  year 

total         (per 

cent) 


Fuel  power 


Kilowatt- 
hours 


24,315,000.000 
27,406,000.000 
26.006.00a000 
30,453,000,000 
36,327.000.000 


,  Change 
Per         from 
cent      previous 
of      .    year 
total    '     (per 

I    cent) 


62.5 
62.9 
63.6 
63.0 
65.2 


+12L7 

-6.1 

-flT.I 

-MO.  3 


Fuel  consumed  in  the  production  of  poiver  at  puhUc-utUity  plants  in  the  United 

States,  1919-1923 


Year 


1019 
1020 
1981 
1922 

vm 


Coal 


Fuel  oil 


Short  tons 


35.100.000 
37,124,000 
31,585,000 
34,179,000 
38,954,000 


Change 

from 
previous 
year  (per 

cent) 


Barrels 


+5.8 
-14.9 

+8.3 
+14.0 


11,060.000 
13.123.000 
12,045,000 
13.197,000 
14,679,000 


Change 

from 

previous 

year  (per 

cent) 


+18.8 
-8.2 
+9.6 

+11.2 


Qas 


M  cubic  feet 


21.406,000 
24,702.000 
23.722.000 
27,172,000 
31,433,000 


Chance 

from 

previous 

year  (per 

eent) 


+16.4 

-4.0 

+14.6 

+16.7 


Reports  on  the  stock  of  coal  held  by  electric  public-utility  power 
plants  were  made  for  inclusion  in  reports  on  commercial  stocks  of 
coal  undertaken  by  the  Bureau  of  the  Census,  Department  of  Com- 
merce, and  the  Geological  Survey  under  authority  of  the  Federal 
Fuel  Distributor.  Four  of  these  reports  were  prepared  during  the 
year,  giving  the  stock  of  coal  held  on  the  first  day  of  the  months  of 
July,  August,  and  September,  1923,  and  January,  1924. 

nrvisiON  OF  land-classification  investigations 


The  division  of  land-classification  investigations*  performed  cer- 
tain technical  work  required  for  the  classification  of  the  public  lands 
with  respect  to  their  water  resources.  The  work  is  done  mainly  by 
the  use  of  funds  allotted  by  the  land-dassitication  brancli  and  by  men 
from  both  brandies  who  are  sent  to  the  field  in  summer  and  spend 
the  winter  in  the  office  in  prcparing  I'eports.  The  worl;  comprises 
the  examination  of  public  lands  for  desipiation  under  tlic  enlarged 
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and  stock-raising  homestead  laws  and  the  examination  of  streams 
and  neighboring  lands  for  the  classification  of  public  lands  with  re- 
spect to  their  value  for  water  power  or  irrigation. 

ENLABOED  AtfD   8T00K-RAI8INO   HOMESTEADS 

The  work  of  exanuiiliig  lands  for  classification  under  the  enlarged  and  stock- 
raising  homestead  laws  was  continued  during  the  year,  but  more  time  was 
given  to  general  reconnaissance  examinations,  especially  in  Kansas,  Nebraska, 
southeastern  Montana,  New  Mexico,  western  North  Dakota.  Oklahoma.  Soutli 
Dakota,  nortlieastern  Wyoming,  and  eastern  Idaho.  During  the  summer  of 
1923  examination  was  made  of  all  lands  Included  in  applications  pending  at 
the  beginning  of  the  year  in  Arizona,  California,  Colorado,  Idaho,  Kansas, 
Nebraska,  North  Dakota,  Oklahoma,  Oregon,  South  Dakota,  Utah,  and  Wash- 
ington and  of  most  of  the  lands  included  in  such  applications  in  Montana,  New 
Mexico,  and  Wyoming — a  total  of  about  2,000  applications. 

Examination  was  also  made  to  determine  the  value  as  public  water  reserves 
of  tracts  of  land  in  Arizona,  the  Mohave  Desert  region  in  California,  and 
Wyoming. 

During  the  Held  season  of  1024  work  was  begun  early  In  June  and  at  the 
end  of  the  month  had  been  completed  in  Arizona  and  New  Mexico  and  was  lo 
progress  in  Colorado,  Idaho,  Montana,  Oregon,  South  Dakota,  Utah,  and 
Wyoming. 

POWER  AND  IRRIOATION 

Arizona. — Hydraulic  engineers  were  attached  to  the  topographic  survey  party 
that  traversed  and  mapped  Colorado  River  fmm  Lees  Ferry,  Ariz.,  to  the  lower 
end  of  Black  Canyon.  Surveys  of  all  promising  dam  sites  in  that  stretch  were 
made  under  their  supervision,  and  a  rei)ort  on  the  potential  water  iKnver  and 
storage  capacities  of  the  various  dam  sites  and  of  the  river  beh>w  the  mouth 
of  the  Green  is  in  preparation.  At  the  re<|uest  of  the  Federal  Power  Commis- 
sion examinatiim  of  a  project  to  develop  power  on  Salt  River  was  made  and  a 
reiK)rt  giving  its  results  w^as  prepared,  and  a  report  was  made  on  a  proijosed 
power  development  on  Black  River. 

Colorado. — A  reconnaissance  survey  has  been  made  on  streams  tributary  to 
South  Platte  River  north  and  west  of  Denver  to  determine  the  ixjwer  value 
of  lands  set  aside  as  power-site  reserves.  A  similar  survey  is  in  progre.^  I» 
the  ('^lorado  River  basin,  a  survey  of  Blue  River  fmm  Dillon  to  its  mouth 
having  been  completed  and  a  survey  of  Eagle  River  from  Redcllff  to  its  mouth 
being  under  way.  An  examination  and  a  report  were  made  for  the  FeUenil 
Power  Commission  with  respect  to  the  power  value  of  lands  along  (^lear  Creek 
in  T.  3  S.,  R.  74  W.  sixth  principal  meridian.  Work  has  been  started  on  a 
rejwrt  on  the  utilization  of  Colorado  River  in  Colorado  and  Utah  to  the  mouth 
of  Green  River. 

Idaho. — In  order  to  determine  the  location  and  extent  of  special  surveys  for 
dam  and  reservoir  sites  along  Clearwater  River.  Idaho,  and  to  obtain  infor- 
mation for  Incorponition  in  a  i-eport  on  the  i)ower  value  of  that  river  and  the 
adjacent  lands,  an  engineer  is  w*orking  with  a  topographic  party  that  1* 
making  surveys  ah)ng  the  river.  At  the  request  of  the  Federal  Power  (Com- 
mission an  examination  and  report  were  made  on  a  projet^t  to  develop  power 
on  Crane  Creek.  Supplemental  statistics  were  compiled  from  records*  of  tlie 
State  Department  of  Reclamation  to  show  the  amount  and  location  of  irrigated 
land  ill  Snake  River  l>asin.  A  summary  report  lias  been  prepareil  on  the  pi»wer 
resources  of  Snake  River  between  Huntington,  Oreg.,  and  Iiewi8t<»n,  Idaho, 
to  be  publi.*<hed  as  Water-Supply  Paper  520-C. 

Moiitann. — An  investigation  nf  the  use  of  water  for  power  and  irrigation 
and  of  the  possible  future  use  of  water,  principally  for  irrigation,  in  the 
drainage  area  of  Missouri  River  above  the  mouth  of  Portage  Creek  (12  miles. 
Mow  Great  Falls,  Mont.),  begun  In  June,  1923,  was  completed  at  the  end  of 
August.  An  examination  was  made  to  determine  the  irrigability  of  the  bottom 
lan<ls  along  Missouri  River  from  Fort  Benton,  Mont.,  to  the  Montana-North 
Dakota  State  line. 

yar  Mexico. — At  the  rnjuest  of  the  Federal  Power  Commission  an  examlna- 
lion  and  a  report  were  made  on  a  project  to  develop  power  on  Gila  River  in 
Grant  County,  N.  Mex. 
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Oregon. — In  order  to  designate  possihle  dam  sites  for  detailed  survey  and  to 
obtain  information  for  reiK>rls  on  the  power  value  of  the  streams  and  adja- 
f«ut  lands  an  enj?ineer  was  detailed  to  a  party  making  a  survey  of  Klamath 
River  fn>m  Keno.  Oreg.,  to  a  pi>int  ahout  KH)  miles  downstream,  and  two  engi- 
neers are  now  detailed  to  parties  surveying  Tmpqua  River  and  its  tributaries. 
Similar  work  that  was  being  done  in  the  Rogue  River  basin  at  the  beginning 
"f  the  year  has  l>een  completed.  An  examination  and  a  report  were  made  for 
the  Federal  Power  Commission  with  regard  to  the  water-power  resources  of 
Trask.  Nestucca.  and  Smitli  rivers.  An  examination  is  being  made  for  the 
Federal  Power  Commission  of  a  project  to  develop  power  on  Crooked  River. 
Au  office  study,  which  was  in  progress  during  the  previous  year,  of  the  water 
ropply  of  streams  in  Oregon  that  flow  to  the  Pacific  Ocean  between  Klamath 
and  Columbia  rivers  was  completed. 

i'tah, — An  investigation  was  made  in  the  Escalante  Desert,  Utah,  to  deter- 
mine the  location  of  lands  sus^'eptlble  of  irrigation  from  wells  in  a  strip  ex- 
tending from  a  point  20  miles  north  of  Milford,  on  the  Los  Angeles  &  Salt 
Lake  Railroad,  south  westward,  api)rr>ximately  parallel  to  the  railroad,  to  the 
L'tah-Nevada  State  line.  Karly  in  the  year  an  engineer  began  to  sui)ervi9e  a 
:opographic  survey  (»f  stream.s  in  the  Cinta  Basin  and  to  make  an  examination 
)f  the  region  in  order  to  report  on  the  p<»wer  value  of  the  lands  along  the 
itreams.  This  work  is  still  in  progress.  Reports  have  been  made  for  office 
we  on  the  i>ower  value  of  lands  in  the  Weber  River  basin  included  in  power- 
ite  reserves,  and  some  work  has  been  done  on  similar  reports  for  the  San 
Ufael  and  Sevier  River  basins.  Work  has  been  continued  on  a  report,  to  be 
iQblished  as  a  water-supply  paper,  on  the  utilization  of  Qreen  River,  in 
Wyoming,  Colorado,  and  Utah. 

Wyoming. — A  reconnaissance  survey  of  Sweetwater  River,  Wyo.,  begun  in 
one,  1923,  to  determine  the  power  value  of  the  stream  and  adjacent  lands 
etween  T.  28  N.,  R.  101  W.,  and  T.  29  N.,  R.  85  W..  a  distance  of  more  than 
IX)  mili*s,  was  completed  in  July.  A  similar  survey,  covering  a  stretch  of 
bout  40  miles,  was  made  of  Encampment  River  and  adjacent  lands.  At  the 
^quest  of  the  Federal  Power  Commission  a  brief  investigation  was  made  of 
le  power  value  of  lands  lying  along  Torrey  Lake  outlet,  a  tributary  of  Wind 
4ver.    (For  rei>ort  oh  Green  River  see  Utah.)  • 

LAND-CLASSIFICATION   BBANCH 
ORGANIZATION  AND  PERSONNEL 

At  the  end  of  the  fiscal  year  the  organization  and  technical  per- 
onnel  of  the  land-classification  branch  were  as  follows: 

Chief,  Herman  Stabler. 

Assistant  chief,  John  D.  Northrop. 

Chief  clerk,  Elsie  Patterson. 

Division  of  mineral  classlflcati<m :  J.  D.  Northrop,  geologist,  chief;  C.  D. 
^very,  mining  engineer;  W.  W.  Boyer,  geologist;  G.  W.  Holland,  classifier. 

Division  of  hydrographic  classification :  W.  G.  Hoyt,  hydraulic  engineer, 
hief.  Power  section :  B.  E.  Jones,  hydraulic  engineer,  chief ;  N.  J.  Tubbs, 
Qgineer;  E.  E.  Jones  and  R.  O.  Helland,  classifiers;  Warren  Oakey,  assistant 
Dgineer.  Irrigation  section:  J.  F.  Deeds,  hydraulic  engineer,  chief;  C.  E. 
fordeen,  topographic  engineer ;  W.  N.  White,  classifier. 

Division  of  homestead  classification:  A.  E.  Aldous,  classifier,  chief;  J.  G. 
fathers,  engineer;  W.  L.  Hopper,  classifier. 

In  addition,  two  engineers,  R.  W.  Davenport  and  D.  J.  Guy,  were 
etailed  from  the  brancli  for  duty  with  tlie  Federal  Power  Com- 
lission  during  the  entire  your,  and  8  classifiers  on  the  rolls  of  the 
ater-resources  branch  were  added  to  the  stall  of  the  land-classifi- 
ition  branch  during  the  office  seiison  in  connection  with  hoinestead- 
iassification  work. 

During  the  fiscal  year  there  were  4  additions  to  tlie  force  and  6 
jparations.  At  its  end  the  staff  numbered  4(>,  inchidin^  the  clerical 
)rce  and  employees  detailed  to  the  Federal  Power  Coniniissioji. 
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SCOPE  AND  CHARACTER  OF  THE  WORK 

Diirinc  the  year  the  land-classification  branch  performed  the 
duties  of  the  Geological  Survey  relating  to  "  the  classification  of 

Eublic  lands  "  with  which  the  Director  of  the  Survey  is  charged  by 
LW.    The  field  of  its  work  is  coextensive  with  the  public  domain  of 
the  United  States,  including  Alaska. 

The  results  of  the  work  of  the  land-classification  branch  are 
utilized  mainly  in  the  preparation  of  orders  for  the  withdrawal 
from  entry,  restoration  to  entry,  classification,  and  designation 
of  the  public  lands,  of  informative  and  advisory  reports,  and  of 
recommendations  for  appropriate  action  concerning  public  lands, 
made  chiefly  to  the  Greneral  jLand  Office,  the  Secretary  of  the  Inte- 
rior, tlie  Office  of  Indian  Affairs,  and  the  Federal  Power  Com- 
mission. 

FUNDS 

The  current  appropriation  of  $280,000  for  land  classification  prior 
to  June  30,  1924,  is  an  increase  of  $55,000  over  the  appropriation  for 
the  preceding  year  but  still  $20,000  below  the  appropriation  avail- 
able during  tne  year  ended  June  30, 1922.  Of  the  sum  appropriated 
about  35  per  cent  was  utilized  for  administrative  and  office  expenses 
and  the  remainder  for  field  investigations. 

CORRESPONDENCE 

During  the  year  15,316  letters  and  petitions  were  i-eceived  by  the 
land-classification  branch.  In  addition,  5,000  copies  of  miscella- 
neous correspondence  were  sent  to  the  branch  for  its  information 
and  filing.  The  correspondence  was  made  up  largely  of  letters 
from  the  General  Land  Office  to  its  local  officers  and  of  reports  on 
the  character  of  lands  by  its  inspectors  and  examiners,  copies  of 
decisions  rendered  by  the  Department  of  the  Interior,  and  copies  of 
withdrawals  and  restorations  recommended  by  the  Bureau  of  Kecla- 
mation.  Within  the  same  period  12,054  letters  were  prepared  by  the 
branch.  These  figures  show  an  average  of  50  incoming  letters  and 
of  40  outgoing  letters  for  each  working  day  of  the  year. 

SUMMARY  OF  CASES 

The  information  supplied  concerning  land  classification  is  fnr* 
nishod  either  in  reports  made  in  i-esponse  to  specific  requests  for 
action  on  cases  presented  or  in  the  form  of  broad  areal  classifica- 
tions. The  following  table,  which  gives  a  summary  of  the  cases  pre 
sented  and  acted  on  during  the  year,  shows  that  reports  were  made 
on  nearly  15,000  specific  requests.  The  mere  number  of  cases  dis- 
posed of,  however,  is  not  a  true  index  to  the  magnitude  of  the  work 
done,  for  some  cases  require  only  a  few  minutes'  consideration? 
whereas  others  require  exhaustive  study  and  research,  extending 
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ays  or  weeks,  and  some  necessitate  field  investigations.  The 
'  gain  "  and  "  loss  "  in  the  table  si^fy,  respectively,  decrease 
urease  in  the  number  of  cases  pending. 

General  sumtnary  of  caaes  involving  land  classification 
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IHVIHION   OF  MINERAL  CI^SSIFICATIOX 


work  of  the  division  of  mineral  classification  involves,  first, 
thdrawal,  classification,  and  restoration  of  public  lands  ac- 
r  to  their  mineral  character;  second,  the  solution  of  geologic 
onomic  problems  arising  in  connection  with  the  leasing  of 
1  lands;  and  third,  the  preparation  of  reports  showing  the 
1  character  of  specific  lands  for  the  information  and  guidance 
2r  (lovcrnment  bureaus  charged  with  the  administration  of 
jlic-land  and  Indian  land  laws. 

approval  of  the  potash-land  leasing  act  in  October,  1917,  and 
2:eneral  mineral-lands  leasing  act  in  P'ebruary.  1020,  opened  to 
tion  the  deposits  of  coal,  oil,  gas,  phosphate,  oil  shale,  sodium, 
tash  in  some  50,000.000  acres  that  were  ihen  embraced  in  out- 
ig  mineral-land  withdrawals,  but  it  did  not  obviate  tlie  neces- 
r  the  classification  of  these  lands  and  their  restoration  to  the 
domain.  To  this  unfinished  task  the  mineral  division  is 
ig  as  much  energ}^  as  is  permitted  by  tiie  limitations  imposed 
ill  personnel,  inadequate  geologic  information,  and  pressure 
e  urgent  work.     The  results  accomplished  in  the  fiscal  year 
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include  a  not  increase  of  1,812,085  acres  in  the  total  ai-ea  classified 
as  coal  land  and  of  4,105  acres  in  the  total  uhmi  classified  as  oil  land 
aiid  a  net  decrease  of  :2,998,!210  acres  in  the  area  of  outstanding  coal 
withdrawals  and  of  421,72:^  acres  in  the  area  of  outstanding  pe- 
troleum withdrawals.  No  change  was  nia<le  during  the  year  in 
areas  previously  withdrawn  or  classified  as  oil-shale  land  or  in  areas 
cli'ssilied  as  phosphate  land  or  included  in  potash  reserves. 

The  gross  areas  already  classified  as  valuahle  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  in  the  following 
table : 

Sitniniary  of  outstanditip    mineral  icithdt-atcals   and   cUisttifivittionfi,   June  SO. 
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I'he  contributions  made  to  the  administration  of  the  mineral-lands 
leasing:  laws  with  respect  to  coal  involve  the  determination  whether 
a  prospecting  ])erinit  or  a  lease  should  be  issued,  and,  if  a  lease  is 
required,  the  establishment  of  a  leasing  unit  consistent  in  area  and 
content  of  coal  with  the  mining  operation  to  be  undertaken  and  the 
recommendation  of  appropriate  stipulations  as  to  royalty,  minimum 
investment,   and   minimum  anmml  production.     Those  made  witii 
respect  to  oil  and  gas  involve  the  definition  of  the  "  known  geologic 
structure  "  of  i)roducing  oil  or  gas  fields  as  the  primary  distinction 
between   leasing  and   prospecting   ai\»as,  the  determination  of  the 
structural  relations  of  lands  embraced  in  prospecting  permit  appli- 
cations, and  the  classification  of  all  tracts  included  in  such  applica- 
tions that  are  involved  in  unperfected  entries  under  the  nonmmeral- 
laiul  laws.     Similar  tyi)es  of  service  involving  decisions  based  on 
geologic  evidence  are  rendered  in  the  administration  of  the  potash- 
land  leasing  law  and  the  sections  of  the  general  mineral- lands  leasing 
law  pertaining  to  phosphate,  oil  shale,  and  sodium. 
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The  following  table  summarizes  tlie  results  of  the  year's  work  to 
the  extent  that  they  involve  the  consideration  of  specific  applications 
for  permit  or  lease  rights  under  the  leasing  laws: 

Application-^   made,   acted   on,   and   pending   under   the   mlneral-leaHintj   acta, 

fiffcat  year  1923-^i 
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The  work  done  under  the  leasing  laws  was  restricted  almost  en- 
tirely to  the  designation  of  boundaries  of  the  '*  known   geologic 
?^tructure  '■  of  producing  oil  and  gas  flelds — that  is,  the  designation 
of  lands  that  are  subject  to  lease  only  as  distinguished  frcm  those 
on  which  prospecting  permits  may  be  granted.    The  results  included 
<lefinitions  of  the  Hamilton  (Moffat)  and  Wellington  oil  and  gas 
fields,  Colo.;  the  Aztec  gas  field,  N.  Mex.:  the  Alkali  Butte  and 
^^otches  oil  fields  and  Boone  Dome  gas  field,  Wyo.;   the  Wood- 
2=>ide  gas  field,  Utah;  and  an  extension  of  the  Buena  Vista  Hills  oil 
l^eld.  Calif.:  and  a  revision  of  a  definition  of  the  Elk  Hills  field, 

<::aiif. 

Reports  made  in  response  to  requests  of  the  General  Land  Office 
i:ft.ud  the  Office  of  Indian  Affairs  for  information  concerning  the 
^xxineral  character  of  specific  lands  have  been  kept  up  to  date.  There 
"VTas  a  net  reduction  of  254  cases  involving  reports  to  the  General 
H.and  Office  and  of  2  cases  involving  reports  to  the  Office  of  Indian 
^\ffairs. 

The  work  done  involved  the  planning  and  financing  of  field  sur- 
vevs,  both  reconnaissance  and  detailed,  whieli  were  made  bv  the 
geologic  and  topographic  branches. 

The  larger  items  or  field  work  thus  undertaken  during  the  year 
to  meet  tne  specific  needs  of  the  land-classification  branch  and 
financed  in  whole  or  in  part  by  allotments  from  funds  appropriated 
for  the  classification  of  lands  include  (1)  general  geologic  investi- 
gations in  Blaine,  Fergus,  and  Rosebud  counties,  Mont.;  in  Routt 
and  Delta  counties  and  along  the  east  front  of  the  Rcx^ky  Mountains, 
Colo.;  in  the  Book  Cliffs,  Wasatch  Plateau,  and  San  Rafael  dis- 
tricts, Utah;  in  the  Powder  River,  Great  Divide,  and  Snake  River 
basins  and  the  Rock  Springs  and  Black  Hills  uplifts,  Wyo.;  in  the 
Paradise  Valley  and  Portneuf  districts,  Idaho:  and  in  the  Cold  Bay 
region,  Alaska:  (2)  detailed  investigations  of  deposits  of  coal,  oil, 
gas,  and  phosphate  requisite  to  recommendations  as  to  action  on  ap- 
plications made  under  the  leasing  laws  for  lands  in  the  States  men- 
tioned and  in  Oklahoma  and  New  Mexico:  and  (o)  core-drill  pros- 
pecting of  certain  lands  in  Florida,  undertaken  to  permit  their 
classification  with  respect  to  j)hos[)hate. 
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POWER  8ECTI0K 

The  work  of  the  power  section  consists  primarily  in  obtaining  and 
making  available  for  use  in  tlie  administration  of  the  public-hmd 
laws  information  as  to  tlie  water-power  resources  of  the  public 
lands.  The  specific  problems  on  which  reports  are  made  <^rdinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
that  are  or  may  be  subject  to  disposal  under  public-land  laws.  An 
endeavor  is  made  to  determine  the  proper  administrative  action  by 
which  the  possibility  of  developing  power  may  be  preserved  with 
minimum  int<5rferenc6  with  agricultural,  transportation,  or  other 
interests.  In  the  course  of  this  work  a  review  oi  all  power  reserves 
is  carried  on  in  order  that  all  land  having  primary  value  for  the 
development  of  power,  and  only  such  land,  shall  be  reserved  for  that 
purpose.  The  extent  of  this  task  is  indicated  by  the  fact  that  areas 
aggregating  between  four  and  five  million  acres  are  now  included 
in  power  reserves  whose  use  will  be  required  for  the  development  of 
about  15,000,000  continuous  horsepower. 

In  order  that  this  information  may  be  made  substantially  com- 
plete, areas  not  thoroughly  surveyed  are  designated  for  examination 
by  the  field  branches  of  the  Survey.    The  larger  items  of  field  work 
done  to  obtain  information  for  power  classification  undertaken  and 
in  progress  during  the  year  at  the  request  of  the  land-classification 
branch  and  financed  byallotments  from  funds  appropriated  for  the 
classification  of  lands  include   (1)    plan  and  profile  survevs  and 
power-site  investigations  on  Colorado  River  through  Glen,  ilarblc, 
and  Grand  canyons  in  Arizona,  Utah,  and  California;  on  Rogiie 
River  and  its  larger  tributaries  and  on  Umpqua  River  and  its  larger 
tributaries  in  Oregon;  on  Clearwater  River  in  Idaho;  on  streams  in 
the  Uinta  River  basin.  Utah;  and  on  Klamath  River  in  Oi^egon  and 
California;   (2)   detailed  studies  of  the  possibilities  of  developing 
power  on  the  western  tributaries  of  South  Platte  River  in  Colorado, 
on  Sweetwater  and  Encampment  rivers  in  Wyoming,  and  on  Madi- 
son, Beaverhead,  Bighole,  and  Jefferson  rivers  and  a  part  of  South 
Fork  of  Flathead  River  in  Montana. 

The  information  obtained  is  indexed  and  incorporated  in  an 
inventory  of  water  resources,  which,  when  complete,  will  enable  tht* 
Survey  to  give  competent  advice  on  short  notice  as  to  the  manner 
in  which  each  tract  of  public  land  having  value  for  power  can  be 
best  used  in  connection  with  the  development  of  water  power  and 
as  to  the  relation  of  such  use  to  other  possible  uses  of  the  tract 
Copies  of  many  of  the  reports  made  on  the  power  possibilities  of  the 
streams  examined  have  been  placed  in  the  district  offices  of  the 
Survey  for  i)ublic  inspection,  and  notices  of  the  availability  of  the 
reports  have  been  sent  to  the  press. 

The  work  done  in  the  section  is  briefly  summarized  in  the  follow- 
ing tables  showing  power-site  reserves,  outstanding  water  resources* 
and  agricultural  withdrawals  and  classifications,  and  in  the  table, 
already  presented,  giving  a  general  summary  of  cases  involving  land 
classification. 
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Pursuant  to  the  instructions  of  the  Secretary  of  the  Interior  dated 
August  24, 1916  (45  L.  D.  326),  permittees  under  the  act  of  February 
15,  1901  (31  Stat.  790),  and  grantees  under  the  act  of  March  4,  1911 
(36  Stat.  1253),  to  whom  rights  have  been  granted  by  the  Secretary 
since  January  1,  1913,  were  called  upon  for  detailed  reports  of  the 
operation  or  development  of  their  power  systems  during  the  calendar 
year  1923.     The  total  installation  of  the  reporting  companies  is 
1,574,000  kilowatts,   of  which   1,271,000  kilowatts  is   installed  at 
hydraulic  plants.    The  total  energy  generated  amounted  to  5,910,- 
000,000  kilowatt-hours,  of  which  5,245,000,000  kilowatt-hours  was 
generated  by  water  power.    The  operating  expenses  of  the  companies 
generating  100,000,000  kilowatts  or  more  (90  per  cent  of  whicn  was 
generated  by  water  jK)wer),  including  taxes  and  depreciation,  aver- 
aged 9.22  mills  per  kilowatt-hour  installed.    The  gi'oss  income  from 
the  electrical  operations  of  the  same  companies  was  14.7  mills  per 
kilowatt-hour  of  energy  sold. 

Power  output  of  permittees  and  grantees,  1916-192S 


Year 


Number 
report- 
ing 


Idl'i I  26 

lf#J7 32 

Id  18 1  51 

Jtol9 1  67 

1^20  56 

1921    ' ;  59 

1^22  59 


Kilowatt-hours 

Increase  or  de 
Kilowatt-hours 

crease 

Per  cent 

1.200.000,000 

2.000,000.000 
3,20a000.000 
3.100.000.000 
4,200.00a000 
3,725,000.000 
4,947,000.000 
6.910,000,000 

+866,666,666 
+i.2oo.ooaooo 

-100.000,000 
-1-1.100,000,000 

-475,000,000 
-1-1.222,000.000 

-^963,000,000 

-HIT 

+«0 
-3 

+36 
-11 
+33 
+19 

Power-site  reserves,  in  acres 

^iiftcladcs  all  areas  reserved  or  classified  as  valuable  for  power  purposes  and  withheld  subject  to  disposal 
odIv  under  the  Federal  water-power  act  of  June  10,  1920  (41  Stat.  1063).  Designations,  classifications, 
^nd  other  types  <A  reserves  are  Included  in  the  total  areas  without  distinction] 


.State 


I  Resen'ed 
prior  to 
I     July  1. 
:       1923 


I  Eliminated 
■    prior  to 
'<    July  1, 
1923 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

Montana 

Xebraska 

Nevada 

New  Mexico . . 

Oregon 

South  Dakota. 

Utah 

Washington... 

Wisconsin 

Wyoming 


749 

16S.241 

1, 161, 710 

2S.469 

953, 072 

342.406 

486 

440.936 

1.240 

12,841 

283.581 

761 

300.422 

215,  ISl 

512. 2U5 

12 

5S8. 072 

178, 441 

1,096 

217,0><3 


5, 407, 6tt4 


5'20 
105.194 


172.467 


532 

78,486 


280 

6,  537 
78,802 


18.252 
48,254 


120,812 

41. 0(t5 

226 

67.998 

! 

739. 365 


4. 068, 329 


153,  052 


1 

Reserves 
outstanding! 

prior  to    1 
July  1. 1923 ' 

Reserved 

during 
fiscal 
year 

Eliminated 

during 

fiscal 

year 

Reserves 

outstanding 

June  30, 

1924 

749   . 

749 

167. 721 

267 

1,453 

82 

42,282 

11.103 

167.988 

1.056.516  . 
28.469  ; 

8,000 

1,049,969 
28,661 

934.820 
294.152 
486    . 

1,007 

6.879 

976,006 

298,376 

486 

268,  469 
1.240    . 
12,309  1 
205. 095 
761    . 

9.943 

48 

16,051 

11.753 
6,'3i6" 

266,659 

1,240 

12,367 

214.830 

761 

300, 142 
208,644    . 

328 

200 
1.09*5 
6,446 

2.' 228" 

9,202 

300,270 

207,548 

43;i.  49:i 

12    . 
467. 860 
137,4,'Xi 
870    . 

40.190 

3."  046' 

22,947 

467,237 

12 

468,678 

151, 181 

870 

149, 085 

5,312 

5, 410 

148,987 

58,537         4,762,844 
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^Hinniary    of 


outi<tnndiHg    water-reHOurces    icithdraicah    and    c1  a  ft  s  iff  cations, 
June  SO,  J924y  in  acres 


state 


With 
drawals 


Power  reserves 


Classifl-  .  Designa-  j    MLscel- 
catioris   !    tions »    i    laneous 


Total 


Reser- 

Public 

voir 

water 

with- 

with- 

drawals 

drawals 

Grotud- 
water 

re^lamft- 
tloa 

deelmu- 
tions 


I 


Alabama 

Alaska 

Arizona 

Arkansjis 

CalifoTDia 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

Montana 

Nebraska 

Nevada 

New  Mexico.. 
North  Dakota. 

Oregon 

South  Dakot:i. 

Utah 

Washington.. - 

Wisconsin 

Wyoming 


120 

93.41.5 

302,  ao8 

22.354 

296,178 

252,560 


190 
3,478 


439  i 
/1. 095  ' 


749  : 

167.988  ! ' 

3?;  182  :     528,245  I  '    182,334  '  1,049.909  j      23,040         14,646  I 

1,590  i I  4.607  I        28,551  !...  \ 

167.371  I 
l,740j 


78,614 
18,684 


212,936 

l.'Jtt) 

12.309 

141.521 

761    

27.492         27,786    

64,387    143,161  . 


47,229 
51,"  271" 


601,  303  , 

27. 132  . 

486  : 

6.494  I 


48 : 

22,038  , 


244, 992 


976.095  ' 
298,376 

486 

266,659 

1,240 

1*2, 357 

214,830 

761 
300.270 
207,  548 


1,160 
1.728 


9,080 


12,060 
"7.297" 


395,215        24.356  ,       15,891  j 


445, 0S2 
10ai36 


4.  529 
26,  294 


82. 829         25,  621 


31,  775 
12 
19,067 
24,751 
870 
40.537 


467, 237 
12 
468. 678 
151, 181 
870 
148,967 


1.569 
10. 619 

80' 

35,943 


10,086 
8,316 


1.425^  ON 


15,951 
240 

33.485 
920 


1,  714         81, 505  ,. 


2,450.743      346,824       687.  297  ;  1, 277. 980     4.762.844  1      84,933.    353,637  '  1.435,  OfO 


o  Designated  and  not  otherwise  withdrawn  for  power  purposes. 


IRRIOATION  SECTION 


The  work  of  the  irrigation  section  includes  the  classification  of 
lands  under  the  enlarged  and  stock-raising  homestead  laws  as  non- 
irrigable;  the  classification  of  lands  under  the  Nevada  ground-water 
reclamation  act  as  nontimbered  and  not  known  to  be  susceptible  of 
successful  irrigation;  the  preparation  of  reports  on  the  sufficiency  of 
the  water  supply  and  general  feasibility  of  irrigation  projects  that 
require  some  form  of  Federal  approval  in  connection  with  the  ad- 
ministration of  public-land  laws;  and  the  initiation  of  withdrawal  of 
lands  for  reservoir  sites.  Applications  for  classification  are  di^ 
posed  of  according  to  the  results  of  examination  made  by  the  field 
branches  of  the  Survey  and  information  gathered  from  other  sources 
showing  water  supply  and  adaptability  to  irrigation.  Many  appli- 
cations involve  the  classification  of  large  areas,  and  such  broad  cla^" 
fications  serve  to  govern  action  on  new  applications  for  the  classifi- 
cation of  land  in  the  same  areas.  Thus  broad  field  studies  are  planned 
in  critical  areas  for  execution  by  tlie  field  branches  and  financed  by 
allotments  from  the  funds  appropriated  for  the  classification  of 
lands.  During  the  vear  such  studies  wTre  in  progress  at  the  head- 
waters of  Missouri  ftiver  in  Montana,  in  the  drainage  areas  of  Bed 
Rock,  Beaverliead,  Biffhole,  JelTerson,  and  Madison  rivers;  along 
Missouri  River  from  Fort  Benton  to  the  Montana-North  Dakot* 
State  line:  and  in  Escalante  Valley,  Utah.  Additional  field  studied 
were  undertaken  in  scattel-ed  small  tracts  throughout  the  public-land 
States. 

During  the  year  tlie  area  of  land  designated  under  the  Nevada 
ground-water  reclamation  act  as  a  result  of  the  w^ork  of  the  section 
was  increased  from  1,300,940  to  1,425.060  acres.     Other  results  of 
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the  work  are  shown  briefly  in  tlie  tables  relating  to  enlarged  and 
stock-raising  homestead  designations  and  general  summar}'  of  cases. 

Summary  of  enlarged-homestead  designutionSj  in  acres 

A  T9!AS  classified  as  arid  and  nonirrieuhlc,  residonr^e  by  entrymcn  rofiiiircd.  under  act  of  Feb.  19,  IW9  (36 
Stat. 639),  applicable  to  Arizona.  Colurado.  Montanu,  Ntrvaiia,  New  Mexift).  Oregon,  Utah,  Washington, 
Wyoming;  act  of  June  IT.  I9I0  {W  Stat.,  rav,  aimlidible  to  Id:iho;  act  of  Juno  n.  1912  (37  («tat ,  132), 
mpplicabl"  to  California,  North  Dakota:  act  of  Mar.  3.  1915  (38  Stat..  9.'>3;,  applicable  to  Kansas;  act  of 
Mar.  4,  1915  CIS  St;»t..  llfiT,  upplirabl'.'  to  South  Dakota.  Amas  rla.«iifled  as  arid,  nonirriKuble.  and 
lacking  domestic  water  supply,  residence  by  entrymen  not  require<i,  under  act  of  Feb.  19.  1909  (36  Stat., 
639),  applicable  to  Utah;  art  of  Jiin*  17,  1910  (16  Stat.,  KM),  applioabli;  to  Idaho.] 


State 


IV'Signations 

prior  to  July 

1,1923 


Cancella- 
tion!! 
pri(»r  10 
July  1, 


Dfxsignatior? 

ouT8tan<iing 

prior  to  July 

1,1923 


r>csigna- 

t  ions 

during 

fiscal 

year 


^TiSjS^*'  Designations 
.iV.rinW    outatandlng 

year  ^^'^ 


Arir.ona 

Californio 

Colorndo 

Idaho: 

Total. 

Nonrcsidence. 

KaiLsas 

Montana 

\evada 

New  Mexico 

North  Dakota... 

Onrgon 

South  Dakota 

Utah: 

Total 

Nonresidence. 

'Vashinglon 

^V  yozning 


31, 2.%,  9fi9 
13,  U90,  m\ 
33, 127, 476 


13,  WX-i, 
.5«7, 

r>44. 

53. 194, 
50, 120. 
43.414. 
12,  'JB7, 
21.208. 
Id.  324, 


201 
227 
074 
4SS 
l.M) 

710 
324 
535 


lI.243..Vi9 
1, 001,254 
6,595.005 

29,04S,148 


.S.  409.  474  i 
23\32») 
184,988 

4:i<y.  285 
4,233 

'244,2^2' 
3,564,797 
227.732 

989.462 
34K  170 

38.1.095 
22,800 
251,842  • 
161,684  I 


335.035.146  :  12,403,979 


2\  841, 495  9.''i.fi80              120  25,937,055 

12,852,34';  H9,  lOSi            133  12,941,321 

32.942,488          2r«.010| 33,211,098 

13,  WS,  9  in  3«.  027        a  1 .  840  13. 083, 103 

562,994              2.400    5«V5,394 

644.074               1,960. 646,034 

.52.950,2r)3  110,470  '        1,446  5.1, 059, 227 

4<J,o5.\353  : I  40,555,363 

43.187,112          302,401    43,489.513 

12,263.862:           3.395' 12,307,257 

20,218.862            46,410  I i  30,265,272 

15,976,365              6,053  ' |  15,982,418 

10.860,464  88,(i81        « 9, 120  I  ia940,036 

1,578,454            23,126  1 ,  1,601,680 

6.343.163            40,395: I  6,383.658 

28.886,464,1  290,259  >             80  29,178,043 

322,571,167  1,379,449         12.7.39  323,937,877 


Previously  designated  under  sees.  1-5,  now  designated  under  sec.  0. 


DIVISION  OF  HOMESTEAD  CLASSIFICATION 

The  stock-raising  homestead  law  requires  that  prior  to  entr^'  under 
tis  terms  land  shall  \ye  classified  as  nontimbered,  nonirrigable,  valu- 
able chiefly  for  grazing  and  raising  foraj^e  crops,  and  of  such  char- 
acter that  040  acres  is  reasonably  required  for  the  support  of  a 
family.     The  division  of  homestead  classification  determines  wliat 
l^nds  shall  be  so  classified,  except  as  to  irrigability.  which  is  deter- 
mined by  the  division  of  hydrographic  classification.     Field  exami- 
nation OT  individual  tracts  by  the  water-resources  branch  is  planned 
%  this  division  and  financed  by  allotments  from  the  funds  appro- 
priated for  the  classification  of  lands.     Broad  areal  chissification 
after  general  reconnaissance  is  made  wherever  practicable,  in  order 
to  reduce  the  number  of  detailed  field  investigations  to  a  minimum. 
Under  instructions  of  tlie  Secretarv  of  the  Interior  the  division 
is  cooperating  with  the  Department  of  Agriculture  in  preparing  a 
report  on  the  agriculture  and  the  utilization  of  land  in  the  northern 
Great  Plains  region. 

The  work  of  this  division  includes  also  the  reservation  and  restora- 
tion of  tracts  valuable  for  watering  stock.  During  the  year  the 
additions  to  public  water  i-eserves  embraced  125  acres  in  Arizona, 
104,960  acres  in  California,  80  acres  in  Idaho,  360  acres  in  Montana, 
70  acres  in  New  Mexico,  1,640  aci'es  in  Oregon,  109  acres  in  Utah, 
and  40  acres  in  Wyoming,  and  the  cancellations  of  such  reserves  in- 
:;Iuded  6,777  acres  in  California,  80  acres  in  Colorado,  326  acres  in 
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Montana,  40  acres  in  Nevada,  120  acres  in  New  Mexico,  and  440 
acres  in  Wyoming.  The  areas  remaining  reserved  as  public  water- 
ing places  at  the  end  of  the  \'ear  are  shown  in  the  table  of  out- 
standing water-resources  and  agricultural  Avithdrawals  and  classifi- 
cations. 

The  following  summary  of  stock-raising  homestead  designations 
shows  in  detail  other  features  of  the  progress  of  the  work  of  this 
division,  which  has  been  kept  substantially  current  throughout  the 
year. 

Summary  of  stock-raising  homestead  dcHiynations,  in  acres 

[Areas  classiflcd  as  nonirrigable,  nontimbereil,  chiefly  valuahlo.  for  grazing  and  raising  forage  crops,  and  of 
such  character  that  640  acres  ore  reasonably  required  for  the  .<mpport  of  a  family.  Act  of  December  29, 
191G  (39  Stat.  »«)] 


State 


Arizona 

Arkansas 

California 

CokNTsdo 

Idaho 

Kiansas 

Michigan 

Minnesota 

Montana 

Nebraska 

Ne\'ada 

New  Mexico.. 
North  DakoU. 

Oklahoma 

Oregon 

South  Dakota. 

Utah 

Washington... 
Wyoming 


Designations 

Ijrior  to  July 

1,  Mm 


13, 779, 110 

1,120 

7,529,930 

7. 478, 952 

6,041,035 

107.  K.';9 

2,951 


Cancella- 
tions 

prior  to 

July  1, 

1923 


I  Designutions 
;  outstiuiding 
■  prior  to  July 
i       I.  1923 


832.200 


9,240 
1,134 


14.543,978 

160. 255 

434,125 

30, 839, 355 

364.430 

67,111 

6,036,989 

6, 437, 247 

1,080.482 

A»<.533 

19.325.090 


12. 946, 910 

1.120 

7.529,939 

7.489,712 

5,039,901 

107, «.'« 

2,951 


Designa- 
tions 
during 
fscal 

year  1924 


88,312 


89.933 

469,253 

104,986 

1.440 

500 


Cancclla- .  rv^{i»«-**««« 
tions     I  I>«ip««on» 
'  outstanding 

June  30. 
year  1924!         ^•^ 


during    > 
Oscal 


640 


17,041 


2,800 
600 


2,408  i 

550 

880 

1.134 

4.934 


14,  52f», 

m), 

431. 

30.838. 

XA, 

67. 

6,034, 

6.436. 

1,079, 

637. 

19. 320. 


937 
255 
325 
755 
43U 
111 
581 
697 
«02 
399 
156 


277, 278 

1,779 

36.815 

160, 171 

8,755 

6,090 

106,264 

17,427 

96.748 

9,550 

326,140 


]13»858.552  872,9211     112,985,631  <     1,801,441 


13»035^222 

1.12) 
7, 618^803 
7,938,90 
5^14iM: 

100,  s»» 

3,451 


40 


80 


14,80il75 

162;  034 

46*1,140 

30,9g8,U36 

363,185 

73,201 

6.14a»*5 

6,454.124 

646.  <H» 
19, 646.  "2^* 


760  ■    114.785W  3^^ 
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DIVISION  OF  BOOK  PUBLIGATION 


SECTION  OF  TEXTS 


During  the  year  27,981  pages  of  manuscript  were  edited  and  p:B^'^* 
pared  for  printing,  and  proof  sheets  comprising  2,306  galley  proc:>  ^ 
and  15,928  page  proofs  were  read  and  corrected.     Indexes  were  pjr*" 
pared  for  25  publications,  covering  4,455  pages.     Copy  and  proof  or 
stencils  for  620  pages  of  multigraph  and  mimeograph  matter  were    . 
read.     The  book  publications  of  the  year  are  listed  and  abstracted    \ 
on  pages  8-1^1 

At  the  end  of  the  fisnil  year  5  persons  were  employed  in  this  sec-    '\ 
tion.     The  water-resources  branch  has  continued  to  render  special 
assistance  in  preparing  copy  and  reading  proof. 

SECTION  OF  ILLUSTRATIONS 

The  number  of  drawings  prepared  was  4,442,  including  166  maps, 
1,031  sections  and  diagrams,  349  photographs,  and  2,896  paleontologic 
drawings;  119  miscellaneous  jobs  were  also  done  by  the  section.    The 
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illustrations  transmitted  to  iicconipany  manuscripts  numbered  873, 
to  be  rei)roduced  by  chromolithograpliy,  photolithography,  halftone, 
ziiif  etching,  and  cuts  already  engraved.  Tlie  number  of  proofs 
received  and  examined  was  575.  At  the  end  of  the  vear  material  for 
illustrating  37  reports  was  on  hand.  The  section  now  consists  of  10 
eini)Ioyees. 

DIVISION  OF  MAP  EDITIXIJ 
8ECTI0V  OF  OEOLOOIO  EDITIVO  OF  MAPS  AVD  ILLVBTBATIOVB 

During  the  year  5  geologic  folios  were  in  hand.  Four  of  these 
were  completecl  and  published.  (See  p.  13.)  The  maps  of  the 
Black  Hills  folio  were  printed  and  part  of  the  text  was  in  galley 
proof  at  the  end  of  the  year.  The  boundaries  and  letter  symb^s  for 
the  geologic  map  of  Wyoming  were  drawn  and  prepared  for  photo- 
lithography. Tne  boundaries  and  letter  symbols  of  the  geologic  map 
of  Arizona  were  prepared  and  engraved  and  transferred  to  stone,  and 
the  color  sheets  were  prepared.  The  geologic  map  of  Oklahoma, 
which  is  being  compiled  by  othere,  was  examined  in  cooperation  with 
the  compilers.  The  compilation  of  the  geologic  map  of  Texas  was 
begun,  and  work  was  done  on  the  geologic  map  of  the  United  States. 
Illustrations  for  32  reports  of  the  Survey  were  critically  examined 
and  edited  in  the  section.  Some  of  these  illustrations  were  drawn 
in  the  section,  and  several  geologic  maps  for  reports  not  yet  trans- 
mitted were  compiled  and  drawn  in  the  section. 

SEOTIOV  or  IVBPEOTIOV  AVD  EDITIVO  07  TOPOOBAPHIO  MAPS 

During  the  year  90  topographic  maps  were  edited  and  transmitted 
for  engraving,  222  published  topographic  maps  were  edited  for  re- 

f>rint,  54  plan  and  profile  river-survey  sheets  were  edited  for  photo- 
ithography,  3  miscellaneous  maps  were  edited  for  engraving  or 
photolithography,  and  249  maps  were  edited  as  illustrations  for  Sur* 
vey  reports,  a  total  of  618  maps  edited.  First,  second,  combined,  and 
woodland  proofs  of  engravings  for  new  topographic  maps  and  re- 
prints nunibering  424  and  proofs  of  maps  reproduced  by  photolith- 
ography numbering  189  were  read.  At  the  .end  of  the  year  87  new 
topographic  maps  wei-e  in  process  of  engraving  and  printing.  Index 
inaps  for  18  State  circulai's  were  revised  and  proofs  corrected. 

DIVISION  OF  DISTRIBUTIOX 

During  the  year  the  division  received  114  new  books  and  pam- 
phlets, 2  reprinted  books  and  pamplilets,  4  new  geologic  folios,  12 
new  geologic  maps,  92  new  or  revised  topographic  and  other  maps, 
and  203  reprinted  topographic  and  otner  maps.  A  number  of 
special  pamphlets  and  forms  prepared  for  administrative  use  were 
also  re<*eived  and  distributed.  The  total  units  of  all  publications 
received  numbered  351,107  books  and  pamphlets,  15,485  geologic 
folios,  1.777  geologic  maps,  and  970,804  topographic  and  other  maps, 
a  OTand  total  of  1,339,173. 

The  division  distributed  521,548  books,  16,681  folios,  923  copies  of 
the  World  Atlas  (555  of  Part  I  and  3(38  of  Part  II),  and  735,573 
maps,  a  total  of  1,274,725,  of  which  8,263  folios,  692  copies  of  the 
World  Atlas  (457  of  Part  I  and  235  of  Part  II),  rfnd  608,436  maps 
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were  sold.  The  sum  received  and  deposited  in  the  Treasury  from  the 
sale  of  publications  was  $41,690.31,  including  $39,383.01  for  topo- 
graphic and  geologic  maps,  $1,329.10  for  geologic  folios,  and  SyT^.'JfJ 
for  copies  of  the  World  Atlas.  In  addition,  $990.19  was  paid  bv 
other  establisliments  of  the  Federal  (Jovernment  for  maps  or  folios 
furnished  by  request.  The  total  receipts,  therefore,  were  $42,0^0.50. 
The  division  received  and  answered  87,502  letters. 

DIVISION  OF  ENGRAVING  AND  PRINTING 
TOPOORAFHIO   MAPS  AND   GEOLOGIC   FOLIOS 

During  the  fiscal  year  70  new  topographic  maps  were  engraved 
and  printed,  including  a  revised  edition  of  the  Brownsville  (Ken- 
tucky) map,  and  22  new  maps  were  photolithographed  and  printe<l 
making  a  total  of  92  new  maps  printed  and  delivered.  Corrections 
were  engraved  on  the  plates  for  214  maps.  Photolithographic  re- 
prints of  editions  of  193  topogi'aphic  maps  and  ofilO  corrected  State 
and  other  maps  were  delivered.  In  addition,  32  new  topographic 
maps  were  engraved  but  had  not  been  printed  by  June  30,  and  tlie 
engraving  for  9  more  new  topographic  maps  was  nearly  completed. 

Of  new  and  reprinted  maps  295  different  editions,  amountm/r  t'» 
970,804  copies,  were  delivereci. 

Four  new  geologic  folios  were  printed,  in  editions  amounting  to 
15,485  copies.  Twelve  extra  geologic  maps  of  these  folios,  number- 
ing 1,777  copies,  were  also  delivered. 

OTHER  OOYERNKENT  MAP  PRINTING 

A  large  amount  of  work  was  done  for  the  (Tovernment  Printiu<r 
Office,  for  the  office  of  the  Secretary  of  the  Interior,  for  the  Bureau 
of  Mines,  Bureau  of  Reclamation,  Bureau  of  Education,  National 
Park  Service,  Office  of  Indian  Aifairs,  (ieneral  Land  Office,  Bureau 
of  Public  Roads,  Bureau  of  Plant  Industry,  Bureau  of  Agricultural 
Economic  s.  Forest  Service.  Bureau  of  Standards,  Bureau  of  Foreipi 
and  Domestic  Commerce,  Bureau  of  Lighthouses,  Department  of 
Labor,  Department  of  Justice,  Department  of  State,  War  Depart- 
ment, Post  Office  Department,  Interstate  C^'ommerce  Commission. 
United  States  Coal  Commission,  Federal  Power  Commission,  Inter- 
national Boundary  Commission,  Alaskan  Engineering  Commission. 
Commissi(m  of  Fine  Arts,  Federal  Fuel  Distributor,  S>deral  Boara 
for  A'ocational  Education,  and  Veterans'  Bureau.  This  work  done 
for  other  branches  of  the  Government  included  many  reprints,  and 
the  charges  for  it  amounted  to  about  $120,(K)0,  for  which  the  appro* 
priation  for  engraving  and  printing  geologic  maps  was  reimbursed 
by  transfer  of  credit  on  the  books  of  the  Treasurj^  Department- 
Work  amounting"  to  tii4,()43.7J)  was  done  on  a  topographic  map  of 
Arizona  for  the  Bureau  of  ilines  of  that  State,  the  employees  of  the 
Survey  Iiaving  been  placed  on  an  Arizona  pay  roll. 

Transfer  impressions  numbering  204  were  made  during  the  year, 
including  125  furnished  to  contracting  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  103  furnished  to 
private  firms,  9  furnislied  under  cooperative  agreements, to  Stat^ 
geological  surveys,  and  27  furnished  to  the  War  Department.  Other 
miscellaneous  work  was  done  for  the  Anthracite  Bureau  of  Iw- 
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formation^  Idaho  Bureau  of  Mines,  Des  Moines  Joint  Stock  Land 
BankjThe  Military  Engineer,  Eider's  Guides,  and  the  World  Bodk 
Go.  The  amount  tumra  oyer  to  miscellaneous  receipts  from  this 
work  was  $497.79. 

Of  contract  and  miscellaneous  work  of  all  kinds,  3,667,916  copies 
were  printed.  Including  topographic  maps  and  geologic  folios^  a 
grand  total  of  4,655,982  copies  were  printed  and  deuverra.  As  most 
of  this  work  was  in  colors,  involving  many  separate  printings,  the 
total  number  of  impressions  was  about  23,000,000. 

PHOTOOBAPKXO  LABOKATORT 

The  output  of  the  photographic  laboratory  consisted  of  14,008  nega- 
tives (1,644  wet,  246  paper,  3,026  dry ,  4,550  field  negatives  aeveloped, 
and  4,^  photolithographic  ne&;atives),  1,609  lantern  slides, 
111,037  prints  (72,165  maps  and  diagrams,  34,518  photographs  for 
illustrations,  and  4^354  rectigraphs) ,  3,744  zinc  plates,  270  zinc 
etchings,  105  celluloid  prints,  341  lantern  slides  colored,  and  1,387 
prints  mounted. 

ADMINISTBATIVE  BBANCH 
EXECCnVB  DIVISION 

During  the  year  138,310  pieces  of  mail,  of  which  2,535  were  regis- 
"^^ered,  wwe  opened  and  reierred,  and  1,000  letters  and  cards  were 
:x7eceived  in  connection  with  the  revision  of  mailing  lists.  In  addi- 
tion 210,051  letters  were  received  directly  by  other  divisions,  mak- 
ing a  total  of  348,361,  an  increase  of  3  per  cent  over  the  total  in 
1X923.  Of  the  letters  opened  in  this  division  19,624  contained 
xnoney  remitted  for  Survey  publications.  The  ordinary  letters 
xioailed  through  the  division  numbered  95,623,  the  registered  letters 
dnd  parages  17,990,  and  the  form  letters,  etc.  (addressograph 
Section),  475,000.  In  addition  294,566  pieces  of  mail  were  sent  out 
^iirectly  from  other  divisions.  The  total  number  of  outgoing  pieces 
c>f  mail  from  the  Geological  Survey  was  883,179. 

During  the  year  3,505  pieces  of  freight  and  express  were  handled, 
1,294  outgoing  and  1,211  incominff. 

The  Secretary's  appointees  at  the  end  of  the  fiscal  year  numbered 
%8, 13  more  than  at  the  end  of  the  fiscal  year  1923.  The  iiotal  num- 
ber of  changes  in  personnel  was  489,  which  included  170  appoint- 
ments, 157  separations,  and  162  miscellaneous  changes. 

During  the  calendar  year  1923  16,663  days  of  annual  leave  and 
4,165  days  of  sick  leave  were  granted — about  72  per  cent  of  the 
annual  leave  and  18  per  cent  of  the  sick  leave  that  could  have  been 
granted  to  an  average  of  768  employees  entitled  to  leave.     Leave 
without  pay  and  furlough  amounting  to  5,176  days  was  also  granted. 
The  clerical  personnel  of  the  division  consisted  of  29  employees, 
15  of  whom  were  employed  in  the  addressograph  section.    In  addi- 
tion there  were  2  general  laborers,  a  chief  messenger,  and  9  mes- 
sengers, a  total  of  40. 

11580—24 6 
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DIVISION  OF  SGIEimFIO  AND  TECHNIOAL  EQUIPMENT 

The  work  of  the  division  of  scientific  and  technical  equipment 
consists  of  the  receipt,  custody,  and  shipment  of  field  property,  the 
repair  of  instruments,  the  inspection  ana  repair  of  all  electric  appa- 
ratus, and  the  execution  of  cabinet  and  carpenter  work.  Records  are 
bdpt  of  all  camp  equipment,  such  as  livestock,  automobiles,  and  in- 
struments. In  this  work  7  persons  were  employed.  The  express  and 
freight  handled  during  the  year  weighed  approximately  77,000 
pounds. 

UBRABT 

The  accessions  to  the  library  numbered  13,962  books,  pamphlets, 
and  periodicals  and  693  maps.  The  recorded  loans  were  6,762  book 
and  292  maps,  not  including  those  used  by  12,908  readers  who  con- 
sulted the  library  in  person.  The  catalog  was  increased  by  the 
addition  of  7,920  cards.  In  accordance  with  the  cooperative  cata- 
loging arrangement  469  title  entries  were  furnished  to  the  Library 
of  Congress  lor  printing,  the  proof  reading  for  which  involved  111 
galleys. 

The  correspondence,  consisting  of  2,225  letters  written  and  2,356 
received^  concerned  chiefly  the  exchange  of  publications.  The  for- 
eign articles  and  letters  translated  for  other  divisions  of  the  Survey 
numbered  230.  There  were  1,200  books  collated  and  prepared  for 
binding  and  1,689  newly  bound  books  accessioned  and  labeled. 

Continued  calls  are  received  from  other  parts  of  tlie  country  for 
the  loan  of  publications  that  are  available  only  in  this  library.  The 
library  is  cooperating  in  the  compilation  of  a  union  list  of  serials  in 
the  libraries  of  the  United  States,  which  is  to  be  published  under  the 
auspices  of  the  American  Library  Association. 

The  bibliography  and  index  of  geologic  literature  on  North  Amer- 
ica, 1785-1918,  were  proof  read  and  have  been  issued  as  Bulletins  746 
:ana  747.  The  bibliography  of  North  American  geology  for  1921-22 
^(Bulletin  768)  was  prepared  and  proof  read. 

DIVISION  OP  ACCOUNTS 

Condensed  statements  covering  the  expenditures  from  Federal 
funds  during  the  year  are  given  on  the  following  pages.  The 
amounts  expended  by  States  for  cooperative  work  are  set  forth  in 
the  reports  of  the  field  branches. 
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ANNUAL  REPORT 

OF  THE 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


Department  of  the  Interior, 

Geological  Survey, 

October  i^,  1926. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geo- 
logical Survey  for  the  fiscal  year  1925  included  10  items,  amounting 
to  $1,735,423.  In  addition  $110,000,  to  be  disbursed  under  the 
direction  of  the  Public  Printer,  was  appropriated  for  printing  the 
reports  of  the  Survey,  and  allotments  of  $10,000  for  miscellaneous 
printing  and  binding  and  of  $4,9'44.75  for  miscellaneous  supplies 
were  made  to  the  ourvey  from  appropriations  for  the  Interior 
Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended  is 
given  at  the  end  of  this  report.    The  balance  shown  is  $15,175.31. 

COOPEBATION 

Cooperation  with  the  States  and  other  public  agencies  continued 
as  in  other  years.  The  value  of  the  mapping  and  investigative 
work  of  the  Survey  and  the  necessity  of  expediting  the  completion 
of  this  physical  inventory  of  the  country's  resources  is  now  so  widely 
recognizea  that  37  States  as  well  as  many  counties  and  municipalities 
shared  with  the  Federal  Government  in  meeting  the  cost. 

The  total  amount  thus  contributed  was  $739,537.94.  Funds 
aggregating  $231,208.90  were  placed  to  the  credit  of  the  Geological 
Survey  for  services  rendered  to  other  Government  bureaus  and  offices. 
Balances  at  the  end  of  the  year  amoimted  to  about  $15,000,  and  the 
total  expenditure,  measuring  the  amount  of  work  accomplished 
during  the  year,  was  $2,690,994.53. 

OEOLOGY  AND  INDXJSTBY 

The  "  discovery  "  of  geology  during  recent  years  by  many  branches 
of  the  mineral  industry,  notably  the  petroleum  industry,  is  having 
E  noticeable  effect  on  geologic  work  in  the  United  States.  The  most 
conspicuous  immediate  result  has  been  to  accent  the  economic  appli- 
cations of  geology  and  to  increase  greatly  the  number  of  geologists 
professionally  engaged  in  applying  their  science  to  the  problems  of 
oil  discovery  and  mining.  Early  in  this  movement  in  the  petroleum 
field  the  chief  work  was  structural  mapping,  but  with  the  rapid 
acquisition  and  drilling  of  the  areas  of  easily  recognized  favoraole 
structural  conditions  and  the  intensified  struggle  to  find  new  pools 
the  difficulties  and  refinements  of  the  work  have  increased,  and  the 
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leaders  among  the  oil  geologists  have  broadened  their  activities  ai 
are  seeking  to  utilize  all  applicable  branches  of  geology  and  relat< 
sciences  in  their  quest.  There  is  an  increasing  demand  for  refim 
stratigraphic  and  paleontologic  work.  Isostatic,  seismolo^ic,  ai) 
other  physical  methods  are  being  applied,  and  the  chemistry  < 
waters  and  oils  is  investigated  for  any  light  it  may  throw  on  coi 
relation,  on  the  limits  of  pools,  and  on  any  other  factors  that  ma 
control  or  direct  the  search  for  oil. 

There  are  comparable  but  less  accentuated  trends  in  other  field 
of  economic  geology.  The  United  States  has  reached  that  point  i 
the  utilization  of  many  of  its  mineral  supplies  where  the  easily  dis 
covered  deposits  are  known  and  under  development.  It  may  indee( 
have  already  passed  the  peak  of  production  in  some  of  the  mosi 
essential  among  these  fundamental  necessities  of  civilized  life  in  iti 

S resent  form.  The  commercial  world  realizes  this  situation  bul 
imly,  if  at  all,  but  the  technical  staffs  of  the  mineral  industries  are 
well  aware  that  the  task  of  finding  reserves  to  keep  the  industries 
going  is  year  by  year  becoming  more  difficult.  This  need  stimulates 
the  demand  for  any  helpful  information,  and  in  this  field  geologic 
science  is  fundamental  and  its  aid  is  bein^  sought  more  and  more. 
Furthermore,  there  is  a  growing  recognition  of  the  value  of  basic 
researches,  which  may  throw  light  on  the  laws  that  control  the  occur- 
rence of  the  useful  minerals.  The  geologist  in  commercial  work 
thoufjfh  he  may  be  finely  trained  and  with  splendid  capacity,  is 
usually  so  busily  engaged  in  applying  the  known  principles  oJ  his 
profession  that  he  has  little  opportunity  to  develop  new  principles. 

The  research  institutions  having  geologic  staffs  are,  under  tnese 
conditions,  more  and  more  expected  to  supply  the  basic  geologic  data 
needed  in  the  development  of  our  mineral  resources.  The  details 
of  small  areas,  such  as  mines  or  oil  pools,  can  often  be  determincKl 
with  entire  adequacy  by  the  practicing  mining  engineer  or  economic 
geologist,  but  accurate  geologic  maps  of  larger  districts  and  deter- 
minations of  the  rock  succession  and  the  stratigraphic  details,  the 
large  features  of  structure,  the  paleontology,  the  sources  and  extent 
of  mineralization,  and  the  roctoj  most  likely  to  be  affected  by  itr- 
these  are  a  few  of  the  items  in  the  regular  work  of  the  geologic 
branch  that  are  in  constant  demand  by  geologists  who  are  practicing 
their  profession  in  the  mining  world. 

The  geologic  staff  of  the  Survey,  with  its  associates  in  chemistry 
and  physics,  attempts  to  meet,  w^ithin  the  limitations  of  men  an3 
means  available,  these  needs  of  the  economic  group  in  the  profession 
and  at  the  same  time  to  conduct  a  modicum  of  research  for  the  gen- 
eral advancement  of  the  science,  as  one  of  the  important  department 
of  human  knowledge,  which  is  doing  its  share  to  increase  man'i 
acquaintance  with  his  environment,  that  he  may  adapt  himself  men 
successfully  to  that  environment.  Always,  however,  it  is  to  h 
remembered  that  the  pure  research  of  to-day  may  find  distinct  appli 
cation  to-morrow.  In  this  sense  all  the  Geological  Survey's  worl 
is  economic. 

SUMMAKY  OF  THE  WOBK  OF  THE  YEAB 

The  itemized  summary  of  the  principal  features  of  the  year's  pro 
gram  of  work  is  given  below,  and  statements  in  detail  may  be  founi 
under  the  headings  of  the  several  branches  of  the  Survey.  Outstand 
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ng  itons  in  the  yearns  list  oi  ^Qcoiuplisbments  were  the  (continuation 
)f  exploration  of  Naval  Oil  Beserve  No.  4  in  arctic  Alaska,  the 
preparation  for  publication  of  the  engineering  results  of  the  survey 
yt  uie  Colorado  Canyon,  and  the  publication  of  a  geologic  map  of 
Wyoming.  These  three  projects  well  illustrate  the  general  purpose 
of  all  the  in  ve^igative  work. 

The  topographers  and  geologists  in  the  Alaskan  exploration  are 
now  filling  in  the  largest  olank  space  on  the  map  and  at  the  same 
time  determining  the  degree  of  probability  tliat  here  in  arctic  Alaska 
may  be  found  petroleum  to  meet  naval  and  other  needs. 

The  issue,  in  October,  1925,  of  a  water-supply  paper  on  the  water 
power  and  flood  control  of  Colorado  River  maKes  available  for  use 
the  results  of  a  long  series  of  river  measurements  and  surveys  by 
the  Geological  Survey.  Projects  for  the  control  of  this  river  and 
the  development  of  its  resources  can  now  be  discussed  and  under- 
taken with  a  knowledge  of  the  engineering  facts. 

The  geologic  map  of  Wyoming,  published  this  year,  is  a  splendid 
example  of  map  making  and  map  printing.  The  knowledge  of 
the  geology  of  this  State,  largely  gained  through  the  earlier  Federal 
8ur\'eys,  has  been  greatly  augmented  in  the  last  two  decades  by 
the  detailed  examinations  of  tlie  public  lands  in  the  determination 
of  their  value  for  coal  and  oil,  and  making  this  general  map  avail- 
able for  the  use  of  the  many  citizens  who  are  actively  engaged  in 
the  development  of  these  resources  is  believed  to  be  most  opportune. 
Similar  maps  of  Oklahoma  and  New  Mexico  are  ready  for  engrav- 
ing, and  the  whole  western  territory  should  be  covered  by  geologic 
maps  on  the  uniform  scale  of  8  miles  to  the  inch.  The  State  of 
Arizona,  with  the  cooperation  of  the  Federal  Survey,  has  just  issued 
such  a  map,  and  assistance  has  been  given  to  Colorado  and  to  Mon- 
tana in  similar  projects. 

WORK  IN  (JEOLOGY 

Made  geologic  surveys  in  3(5  States  and  In  Alaska,  inchiiling  geologic  map- 
piog.   determination    of    stratigraphy,    structure,    and    geologic    history,    and 
examination  of  mineral  resources. 
Cooperate<l  with  13  States  in  geologic  work. 

Made  special  studies  in  8  States  in  relation  to  oil  and  gas,  in  6  States  in 
relation  to  coal,  in  2  States  in  relation  to  arsenic  resources,  and  in  4  States 
in  relation  to  phosphate  deposits. 

Continued  study  of  the  microorganisms  of  oil  sands  in  connection  with  de- 
termination of  underground  structure. 

Continue<l  study  of  origin  and  distribution  of  oil  shale  and  the  nature  of 
the  contained  organic  material  from  which  oil  may  be  derived  by  distillation. 
Gained  much  Information  by  microscopic,  chemical,  biologic,  and  botanic 
studies. 

Completed  three  special  field  investigations  in  metalliferous  geology  in  the 
Leedville  district,  Colo. ;  the  copper  region  of  Lake  Superior ;  and  the  Mother 
Lode,  Calif. 
Prepared  a  geographic  handbook  and  map  of  New  England. 
Coc^rated  with  the  Georgia  Geological  Survey  in  the  publication  of  a  re- 
jort  on  the  physical  geography  of  Georgia;  with  the  State  of  Virginia  on  a 
eport  on  the  Valley  coal  fields;  with  the  State  of  Kansas  on  the  geology 
nd  oil  possibilities  of  Russell  County,  Kans. ;  and  with  7  States  in  the 
Teparatlon  of  their  respective  State  geologic  maps. 

Cooperated  with  Indian  Office  concerning  leasing  of  oil   lands  on   Indian 
eserrations,  with  the  Forest  Service  in  the  examination  of  proposed  exten- 
lons  of  national  forests,  and  with  the  Bureau  of  Reclamation  in  the  examina-* 
Ion  of  reservoir  and  dam  sites. 
Pulilished  a  new  geologic  map  of  Wyoming. 
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Oontlniied  InYestlgatlons  of  potash  deposita  In  Texas. 

Bevlsed  map  of  oil-sliale  resenres  in  Ck>lorado  for  the  Nayy  Department 

Took  over  the  work  of  the  Hawaiian  Volcanic  Observatory. 

WORK  ox   MIXEBAL  RBS0UB0X8 

Cooperated  with  14  States  and  with  the  Bureaus  of  the  Census  and  Biines 
io  the  collection  of  mineral  statistics. 

Issued  weekly  reports  on  the  production  of  coal,  monthly  reports  on  oil.  and 
the  usual  number  of  annual  reports. 

Prepared  for  printing  the  report  of  the  late  United  States  Coal  Commissloo. 

Worked  on  a  world  atlas  on  fuel  reserves. 

WORK  IN  CHEMISTRY  AND  PHYSICS 

Made  quantitative  analyses  and  studies  of  1386  mineral  specimens  and 
Identified  3,191  specimens  for  the  public. 

Continued  analyses  of  potash  samples  from  wells  in  Texas  and  Utah. 

Continued  investigations  of  the  porosity  of  oil  sands. 

Conducted  temperature  tests  of  the  deepest  well  in  the  world,  7J00  feet, 
near  Long  Bridge,  Pa. 

WORK  IN  ALASKA 

Maintained  11  field  parties  in  Alaska  during  the  field  season. 

Continued  geologic  and  topographic  mapping  and  investigation  of  the  mio* 
eral  resources  of  the  Territory,  making  geologic  surveys,  including  recon- 
naissunec  and  exploratory,  of  23,080  square  miles,  and  similar  topographic 
surveys  of  21,900  square  miles. 

Continued  the  survey  of  Naval  Petroleum  Reserve  No.  4,  in  northern  Alaska, 
for  the  Navy  Department. 

Arranged  with  the  Bureau  of  Aeronautics  for  the  airplane  photographiof 
of  islands  of  southeastern  xYlaska  in  order  to  exi)edite  topographic  and  geologic 
mapping  of  some  18,000  square  miles  of  difiicult  territory,  and  cooperated  with 
the  Gonfral  Land  Ollice  in  making  topographic  surveys  in  southeastern  AUukA* 

TOPOGBAPIIIC    WORK 

Surveyed  for  mapping  17,323  square  miles  in  the  United  States,  resur^'cyed 
629  s(iuare  miles,  made  river-profile  surveys  of  857  linear  miles,  and  ran  7,170 
linear  miles  of  primary  levels. 

Established  1,872  i>crnianent  bench  marks,  occupied  113  triangulation  sta- 
tions, run  4,421)  miles  of  primary  traverse  lines,  and  set  1,109  permanent  marks. 

MapiK'd  481  square  miles  in  Ilawaii. 

Published  75  new  standard  toiK)graphic  maps,  42  river  plans  and  profiles, 
advance  photolilbograph.s  of  93  new  topographic  maps  (to  be  engraved  later), 
and  SH  photolitbographs  of  new  toiwgraphic  maps  for  which  publication  is  not 
otherwise  providtnl. 

Cooperated  in  toiH)graphIe  mapping  with  21  States  and  Hawaii,  7  counties, 
1  municiimlity,  and  7  Federal  bureaus. 

Constructed  air-route  maps  for  the  Air  Servi<-e,  United  States  Army,  from 
New  Orleans  to  Beaumont.  Tex.;  from  Iowa  City,  Iowa,  to  Omaha;  and  from 
Omaha  to  North  Platte,  Nebr. 

WORK   ON   WATER  RESOURCES 

ContiniKMl  stream  measurements  at  1,715  gaging  stations  in  the  United 
States  and  Hawaii.  30  States  eooi)erating,  to  determine  the  quantity  of  water 
availablo  for  irrigation,  power,  industrial,  municipal,  and  other  uses. 

Conducted  underground-water  studies  in  19  States  and  Hawaii. 

Made  'M*A  water  analyses. 

Issued  ni(»nthly  and  annual  statements  on  the  production  of  electricity  and 
consumption  of  fuel  by  public-utility  power  plants;  also  a  statement  on  the 
developed  wnter  power  of  the  United  States. 

Made  examinations  of  promising  dam  sites  covering  the  100-mlle  section  of 
'Colorado  River  between  Pierces  Ferry  and  the  lower  end  of  Black  Canyon, 
Ariz. 
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Made  surveys  of  the  power  and  irrigation  yalue  of  6  tributaries  of  the 
olorado,  and  completed  12  other  similar  river  projects. 

WORK  IN  CLASSIFICATION  OF  PUBLIC  LANDS 

Reported  on  14,421  cases  arising  under  the  administration  of  the  public- 
ind  laws. 

Classified  159,040  acres  of  public  land  as  coal  land,  25,640  acres  as  prospective 
il  land,  and  4,690  acres  as  phosphate  land,  and  made  other  classificationa 
esulting  in  net  decreases  of  509,729  acres  in  the  total  area-  withdrawn  as 
osslble  coal  land,  of  55,418  acres  in  areas  withdrawn  as  possible  oil  land. 
Ad  of  334,941  acres  in  outstanding  withdrawals  for  phosphate. 

Recommended  the  addition  of  27,880  acres  to  oil-shale  reserves. 

Reported  on  6,443  applications  for  permits,  leases,  or  patents  under  the 
olneral-land  leasing  laws. 

Recommended  the  addition  of  520,089  ncres  to  the  i)ower-site  reserves  and 
be  elimination  of  35,753  acres. 

Increased  the  area  withdrawn  under  the  Nevada  ground-water  reclamatioii 
ct  from  1,425,060  acres  to  1,550,420  acres. 

Recommended  designations  involving  534,869  acres  of  land  available  for 
?ttlement  under  the  enlarged-homestead  acts  and  the  cancellation  of  designa- 
ions  involving  50,274  acres. 

Recommended  the  addition  of  3,055  acres  to  the  public  water  resen-es  and 
be  elimination  of  1,555  acres. 

Recommended  the  designation  of  1,299,897  acres  as  stock-raising  homestead 
ind  and  the  cancellation  of  designations  covering  30,396  acres. 

WOBK    IN    PRINTING    AND    PUBLICATION 

Edited  and  prepared  for  printing  20,372  pages  of  manuscript,  and  prepared 
Qdexes  for  46  publications  covering  9,689  pages. 

Prepared  3,099  illustrations  for  reproduction  in  reports. 

Edited  for  engraving  58  new  topographic  maps,  169  maps  for  reprinting, 
LQd  255  other  maps. 

Issued  187  books  and  pamphlets,  including  10,966  pages;  131  new  or  revised 
naps;  reprinted  158  maps — the  editions  aggregating  512,994  copies  of  books, 
),740  geologic  maps  and  folios,  and  765,323  to];>ographic  and  other  maps,  a 
total  of  1,285,057  copies. 

Printed  maps,  folios,  charts,  etc..  in  a  total  of  3,727,389  copies,  in  part  for 
%  other  Federal  ofQces. 

Distributed  650,842  books,  10,027  geologic  folios,  and  729,154  maps,  of  which 
S12.016  maps  and  folios  were  sold  for  $43,430.07. 

WOBK  BY  THE  DIBECTOB 

In  addition  to  his  administrative  duties,  the  Director  continued 
lis  service  as  chairman  of  the  President's  Naval  Oil  Commission 
ind  served  in  a  somewhat  similar  capacitv  as  chairman  of  the  ad- 
isory  committee  selected  by  the  four  Cabinet  officers  forming  the 
i'ederal  Oil  Conservation  Board  to  assist  them  in  their  general  study 
f  the  petroleum  problem. 

As  in  other  years,  some  of  the  points  of  contact  between  the  Sur- 
ey's  current  work  and  the  public  are  indicated  by  the  following 
iues  of  addresses  given  by  the  Director  and  articles  published  during 
lie  year : 

"Needed — a  program  for  profits,"  International  Petroleum  Congress,  Tulsa, 
kla.,  October  7. 

"Report  on  the  London  power  conference,"  American  Society  of  Me- 
lanical  Engineers,  New  York.  November  20. 

"Our  mineral  resources,"  National  Crushed  Stone  Association,  Cincinnati, 
hio,  January  3. 

"  Power  as  labor's  best  friend,"  Industrial  Foremen's  Dinner,  Worcester, 
Ass^  January  23. 
Energy  resources."  Engineers'  Club  of  Philadelphia.  February  24. 
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Informal  talks  on  the  energy  supply  before  the  Churchman^s  Club  and  the 
Lions  Olub  of  Washington. 

Two  press  memoranda  on  the  use  of  electricity  on  European  farms,  givinj; 
personal  obfiervations  in  connection  with  attendance  at  the  World  Power  Con* 
ference,  London. 

Interview  on  power,  New  York  Times,  September  7. 

"What  the  Geological  Survey  is  doing  for  the  mining  Industry,"  Mining 
Congress  Journal,  October. 

"Conserving  our  petroleum  supply,*'  The  Spur,  January  15. 

"  How  will  man's  work  be  done?  "  Colliers  Weekly,  March  14. 

PUBLICATIONS 

The  publications  of  the  year  consisted  of  187  books  and  pamph- 
lets of  the  regular  series  (including  2  reprints),  131  new  or  revised 
.maps,  158  reprinted  maps,  and  numerous  circulars,  lists  of  publica- 
tions, etc.  The  total  number  of  pages  in  the  book  publications  was 
10,966.  Brief  notices  of  these  publications  and  descriptions  of  the 
areas  represented  by  the  new  maps  are  given  below,  with  the  special 
purpose  of  showing  the  scope  and  character  of  the  investigative 
work  of  the  Geological  Survey.  The  variety  of  the  subjects  treated 
and  the  mass  of  tne  resulting  volumes,  re(|uiring  more  than  2  feet 
of  shelf  room  for  the  year's  product,  explain  why  requests  from  in- 
dividuals for  all  that  the  Survey  publishes  are  no  longer  complied 
with.  It  is  believed,  however,  that  the  descriptive  notes  given  here 
will  indicate  the  value  of  each  volume  or  map  to  some  large  class  of 
users. 

Fobtt-hfth  Annual  Report  of  the  Director  of  the  United  States  Geologicil 
Surrey  to  the  Secretary  of  the  Interior  for  the  fiscal  year  ended  Jane  ^ 
1824.    85  pp.,  1  pi. 

A  detailed  accoant  of  the  work  of  tbe  Geological  Surrey  during  the  year. 

PB0FE88I0NAL  PAPER  02.    The  middle  and  upper  Eocene  floras  of  southeastern 

North  America,  by  E.  W.  Berry.    212  pp.,  65  pis.,  9  figs. 

Gives  the  results  of  several  years  of  studies  of  the  middle  and  upper  iSocetf 
fossil  plants  of  the  southern  Coastal  Plain,  supplementing  Professional  Paper  91 
which  describes  and  interprets  the  extensive  floras  of  the  Tower  Bocene  beds  of  tM 
same  region.  This  region  is  physiographicallv  unique ;  it  rivals  the  Paris  Basis  v 
the  unity  of  its  geologic  history,  in  its  stability  in  altitude,  and  in  the  abondastt 
of  its  alternating  marine  faunas  and  terrestrial  floras.  Because  of  its  large  siie^  if 
proximity  to  the  American  Tropics,  and  its  long,  uniform,  and  relatively  onhrokiB 
geologic  record  its  fossil  plants  also  furnish  unique  and  invaluable  suggestiooi  ** 
to  the  evolution  and  geographic  distribution  of  floras. 

Professional  Papkr  127.    The  composition  of  the  earth*s  crust,  by  F.  W.  Glaikt 

and  H.  S.  Washington.    123  pp. 

A  comprehensive  statement,  in  general  and  in  detail,  of  the  mineral  and  elemeDtU 
constitution  of  the  crust  of  the  earth.  Considers  broadly  the  character  of Jvc 
earth*s  crust  and  its  interior,  the  general  features  of  the  igneous  rocka  that  foff 
the  largest  part  of  the  crust,  and  the  mineral  oonstitnaits  or  those  rodn. 

Professional  Paper  132-F.    Relations  of  the  Wasatch  and  Qreen  Riv^  f^nnij 

tions  in  northwestern  Ck)lorado  and  southern  Wyoming,  with  notes  on  ou 

shale  in  the  Green  Biver  formation,  by  J.  D.  Sears  and  W.  H.  BraW* 

17  pp.,  2  Tpia.  (incL  1  map),  2  figs. 

Interest  in  the  Bocene  deposits  of  the  Rocky  Mountain  and  Plateau  profte^ 
has  been  stimulated  by  the  discovery  of  vast  quantltieB  of  oil  shale  in  toe  QW* 
River  formation  of  Wyoming,  Colorado,  and  Utah.  This  report  dMcrlbet  the  If 
logic  relations  of  the  Wasatch  and  Oreen  River  formations  in  a  part  of  this  ai* 
and  draws  conclusions  as  to  their  source  of  material,  mode  of  origin,  and  other jpi^ 
tinent  features.  Tbe  method  and  place  of  deposition  of  the  Green  River  fonnaflM 
which  largely  determine  the  relative  richness  of  the  oil  sbale^  are  dearly  set  ftt^ 
and  measured  sections  of  the  formation,  with  results  of  tests  of  the  oil  shale,  v^ 
given. 

Professional  Paper  132-G.    Discovery  of  a  Balkan  fresh-water  fauna  in  ^ 

Idaho  formation  of  Snake  River  valley,  Idaho,  by  W.  H.  Dall.    9  pp.,  1 V^ 

Describes  a  small  fauna  that  contains  some  remarkable  European  forms  hitkirt 
unknown  in  th«  Western  Hemisphere. 


PUBLICATIONS  7 

iBOFBBSiONAL  pAPEB  132-H.    The  resusoitatiou  of  the  term  Bryn  Mawr  grarel, 

by  F.  BascoixL    5  pp. 

OiveB  a  brief  history  of  the|nomenclnture  of  the  deposits  in  eastern  Pennsyl- 
rania,  Delaware,  and  Maryland  Known  as  the  Brandywine  formation. 

^BOFESSioNAL  Papeb  132-1.    Origin  pt  the  boghead  coals,  by  Reinhardt  Thies- 

sen.    20  pp.,  14  pis. 

The  boghead  coals  are  close-era lued  brownish-black  to  black,  very  tough,  elastic 
bltaminous  shales.  Material  of  this  sort  is  venr  rich  in  organic  oonstitnents  aad 
has  been'  used  in  large  quantities  for  the  manufacture  of  keroeena  that  would  not 
have  the  disagreeable  ouor  of  **  cosl  oil."  This  paper  gives  the  results  of  a  study 
of  boghead  coals  from  New  South  Wales.  Scotland,  Alaska,  and  PennsylTania.  The 
author  concludes  that  they  consist  largely  of  colonies  of  alga-like  organisms  hereto- 
fore not  well  known. 

?IOFB88IONAL  Papek  182-J.    Aniakchak  Grater,  Alaska  Peninsula,  by  W.  R. 

Smith.    18  pp.  (incL  title-page,  contents,  and  index  to  volume),  4  pis.,  1  fig. 

Describes  a  gigantic  crater  that  resembles  in  many  respects  that  which  holds 
Crater  Lake,  in  Oregon,  thoiigh  the  two  are  of  entirely  different  types.  Crater 
Lake  representing  the  so-called  cnldcrafl,  formed  by  collapse,  and  Aniakchak  being 
the  result  of  explosion. 

PioFESBioNAL  Papeb  134.     Upper  Cretaceous  and  Tertiary  formations  of  the 

western  part  of  the  Shn  Juan  Basin,  Colo,  and  N.  Mex.,  by  J.  B.  Reeside, 

Jr.,  and  Flora  of  the  Animas  formation,  by  F.  H.  Knowlton,    121  pp.,  19  pis. 

(incl.  1  map),  5  figs. 

The  geology  and  paleontology  of  the  San  Juan  Basin  have  been  under  study  for 
many  years,  but  much  of  the  early  work  was  of  a  strictly  reconnaissance  tvpe  and 
left  many  problems  to  be  solved  by  Inter  and  more  detailed  observation.  This  paper 
summarizes  the  earlier  knowledge  of  the  stratigraphy  and  presents  some  of  the  results 
of  later  work  that  contribute  to  its  better  interpretation. 

PkHTEssioNAi.  Paper  135.    The  composition  of  the  river  and  lake  waters  of  the 

United  States,  by  F.  W.  Clarke.    203  pp. 

A  compilation  of  several  thousand  analyses,  representing  about  050  different  rivers 
and  lakes,  collected  during  a  long  systematic  Investigation.  Some  of  the  tables  are 
accompanied  by  attempts  to  discover  relations  between  the  waters  and  their  litho- 
logic  origin. 

BtJLLETiN  750-C.  Observations  on  the  rich  silver  ores  of  Asi)en,  Colo.,  by  B.  S. 

Bastin.    24  pp.,  1  pi.,    10  figs. 

A  paper  giving  the  resnlts  of  microscopic  study  of  samples  of  the  Aspen  silver  ores, 
which  throw  some  light  on  their  origin. 

Bulletin  750-D.  New  and  known  minerals  from  the  Utah-Colorado  carnotite 

region,  by  F.  L.  Hess.    18  pp.,  8  pis. 

Brief  description  of  the  new  minerals  vanoxite  and  rauvite,  also  of  meta-torber- 
Bite,  zippeite,  and  tyuyamunite. 

Bulletin  750-E.  Deposits  of  magnesia  alum' near  Fallon,  Nev.,  by  D.  F.  Hewett 
10  pp.,  2  figs. 

Describes  recently  discovered  deposits  that  are  of  interest  because  the  applica- 
tion of  alum  to  certain  hard  soils  In  arid  regions  makes  them  more  pervious  to  water 
and  therefore  susceptible  of  cultivation.  Such  soils  exist  near  Fallon,  and  the  alum 
can  find  a  local  market. 

lULLETix   750-F.  Molybdenite  in   the   Rocky   Bar  district,   Idaho,   by   F.   C. 

Schrader.    15  pp.,  1  pi.,  3  figs. 

Describes  severajl  deposits  of  molybdenite,  the  chief  ore  mineral  of  the  metal 
molybdenum,  whicn  is  used  in  hardening  steel. 

ULLSTiiT  750-G.  Bauxite  in  northeastern  Mississippi,  by  E.  F.  Burchard.    55 

pp.,  3  figs. 

Deposits  of  bauxite,  a  source  of  metallic  aluminum,  were  recently  discovered  in 
northeastern  Mississippi  by  a  nontechnical  but  keen  prospector  who  was  guided  in 
his  search  by  a  description  given  in  a  geologic  report  in  1861,  more  than  a  quarter 
of  a  century  before  bauxite  was  known  to  occur  in  the  United  States.  Further  pros- 
pecting has  shown  that  the  deposits  contain  about  1,500,000  tons.  The  bulk  of  the 
material  Is  of  low  grade,  but  there  are  many  uses  for  such  ore.  This  report  describes 
the  geology  of  the  deposits  and  contains  many  analyses,  also  a  bibliography. 

oiXETiN  750.  Contributions  to  economic  geology  (short  papers  and  preliminary 
reports),  1923-24,  Part  I,  Metals  and  nonmetals  except  fuels;  F.  L.  Ran- 
some,  O.  F.  Loughlln,  G.  R.  Mansfield,  and  E.  F.  Burchard,  geologists  in 
charge,    v,  148  pp.,  12  pis.,  30  figs. 

Contains  papers  on  rare  minerals  in  Utah.  Colorado,  and  Idaho,  silver  ores  in 
Colorado  and  Utah,  magnesia  alum  in  Nevada,  and  bauxite  in  Mississippi,  previously 
pnbllahed  as  advance  chapters. 
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Bulletin  751-r<;).  Geology  and  possible  oil  and  gas  resources  of  the  faulted  area 

south  of  the  Bearpaw  Mountains,  Mont.,  by  Frank  Reeves.    48  pp^  5  pis. 

(ind.  2  maps),  6  flgs. 

Based  on  an  investigation  of  the  oil  and  gak  resource!  of  the  area  mentioned  and 
a  study  of  the  faults,  which  are  unique  in  extent  and  character.  Contains  mapi 
and  sections  showing  ntructure  and  a  preliminary  account  of  the  faults.  God- 
eludes  that  the  conditions  are  theoretically  favorable  for  the  occurrence  of  com- 
mercial accumulations  and  Justify  further  test  wells. 

Bulletin  751-D.  Geologic  structure  of  San  Juau  Canyon  and  adjacent  country, 

Utah,  by  H.  D.  Miser.    45  pp.,  6  pis.  (IncL  1  map),  1  fig. 

8an  Juan  Canyon,  in  southeastern  Utah,  a  winding  chasm  with  close  precipitoui 
walls  as  much  as  half  a  mile  high,  is  continuous  for  133  miles  except  for  short 
stretches  of  open  country.  This  report  gives  data  obtained  during  an  exploration 
that  had  as  its  primary  object  the  mapping  and  study  of  the  river  in  connection  with 
proposed  power  and  storage  projects  along  the  San  Juan  and  the  Colorado.  Tie 
San  Juan  oil  field  lies  within  the  region  studied. 

Bulletin   751-E.    The   Scobey   lignite  field,   Valley,   Daniels,   and   Sheridan 

counties,  Mont,  by  A.  J.  Collier.    80  pp.,  9  pis.  (incL  1  map),  3  flgs. 

Gives  information  concerning  a  lignite  field  covering  over  2,000  square  miles  io  the 
extreme  northeast  comer  of  Montana.  To  obtain  data  for  classification  of  the 
public  land  with  regard  to  lignite,  the  area  was  examined  in  considerable  detail, 
and  the  information  presented  in  the  paper  is  correspondingly  complete. 

Bulletin  751-F.    The  Ekalaka  lignite  field,  southeastern  Montana,  by  C.  K. 

Bauer.    41  pp.,  5  pis.  (incl.  2  maps),  1  fig. 

Presents  the  results  of  a  geologic  examination  of  an  area  of  more  than  3,000 
square  miles  in  southeaatem  Montana,  in  which  lignite  is  the  chief  mlnenl 
resource. 

Bulletin  751-G.    Geology  and  oil  and  gas  prospects  of  part  of  Moffat  County, 

Colo.,  and  southern  Sweetwater  County,  Wyo.,  by  J.  D.  Sears.    57  pik, 

3  pis.  (incl.  1  map),  3  figs. 

Covers  an  area  of  2,800  square  miles  in  the  northwest  comer  of  Colorado  and  tbe 
adjacent  part  of  Wyoming,  in  which  the  existence  of  oil-saturated  rocks  and  (» 
well -developed  domes  and  anticlines  has  drawn  attention  to  the  possibility  of 
finding  petroleum  and  natural  gaa  in  commercial  quantities  there. 

Bulletin  751.  Contributions  to  economic  geology  (short  papers  and  pre- 
liminary reports),  1923-24,  Part  II,  Mineral  fuels;  K.  C.  Heald  and 
W.  T.  Thom,  jr.,  geologists  in  charge,  vi,  326  pp.,  37  pis.  (incL  9  maps), 
26  figs. 

Contains  seven  papers  previously  published  in   separate  form,  on  oil  or  gas  la 
Colorado,  Wyoming,  Oklahoma,  Montana,  and  Utah  and  lignite  in  Montana. 

Bulletin  753.    Geology  and  oil  resources  of  a  part  of  Los  Angeles  and  Ventura 

counties,  Calif.,  by  W.  S.  W.  Kew.    210  pp.,  17  pis.  (Incl.  5  maps),  7  flgs. 

In  the  region  described  in  this. report  the  first  petroleum  used  by  white  men  in 
California  was  obtained  by  the  padres  of  the  early  missions,  who  gathered  tar  from 
natural  seepages.     The  pioneer  attempt  at  refining  was  made  in   1856,  and  from 
1800  to  1000  there  was  considerable  activity  in  exploiting  the  oil  resources  of  thii 
region.     Within  the  last  few  years  the  advancing  price  of  crude  oil  has  stimulated 
a  renewal  of  interest  in*  the  region,  and  some  new  territory  has  been  developed. 
This  latest  work  has  been  done  acording  to  modern  geolojdc  principles,  in  marked 
contrast  to  the  haphazard  location  of  wells  in  the  early  days.     A  geologic  report 
on   i)art  of  this  area   was  published  in   1007,  but  since  that  time  the  knowledge 
of  California  geology  has  greatly  advanced,  and  the  present  report  includes  results 
of  a  more  recent  survey. 

Bulletin  755-D.    The  Cold  Bay-Chignik  district,  Alaska;  by  W.  B.  Smith  and 

A.  A.  Baker.    72  pp.,  5  maps,  1  fig. 

Describes  the  geology  and  geography  of  an  area  on  the  southeast  side  of  the 
Alaska  Peninsula,  west  of  Kodlan  Island,  gives  notes  on  petroleum  seepages  and 
coal  beds,  and  includes  analyses  of  samples  of  the  coal. 

Bulletin  755.    Mineral  resources  of  Alaska :    report  oil  progress  of  investiga- 
tions in  1022,  by  A.  H.  Brooks  and  others.    230  pp.,  12  pis.  (maps),  2  figs. 

The  annual  summary  of  the  work  of  the  Geological  Survey  in  Alaska.  Contains 
a  sketch  of  the  mining  industry,  papers  on  the  Cbitiiia  Valley,  the  resion  traveraed 
by  the  Alaska  Railroad,  and  the  Cold-Bay-Chlgnik  district,  and  a  list  of  recent 
Survey   publlcationa   on   Alasrtca. 

Bulletin  756.    Oil  and  gas  fields  of  the  Lost  Soldier-Ferris  district,  Wyo.,  by 

A.  E.  Fath  and  0.  F.  Moulton.    OS  pp.,  8  pis.   (incl.  2  maps),  2  figs.,  1 

insert 

Most  of  the  land  in  the  Lost  Soldier-Ferris  district  forms  a  part  of  the  Federal 
domain,  and  this  report  presents  the  geologic  findings  of  an  examination  made  to 
obtain  data  for  classifying  the  public  land.  The  district  cootalns  six  oil  and  gam 
fields.  The  report  contains  structure  maps  and  a  large  correlation  table  for  the 
principal  Wyoming  fields. 
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mxETiN  757.    €reology  and  coal  resources  of  the  Axial  and  Monument  Butte 

quadrangles,  Moffat  County,  Colo.,  by  B.  T.  Hancock.    tI,  134  pp.,  19  pis. 

(Incl.  1  map),  6  figs. 

Describes  an  area  of  aboot  450  tqnare  miles  that  includes  parts  of  two  ffreat 
coai-bearing  haslns — the  Oreen  RiTer  Basin  on  tbe  north  and  tne  Uinta  Basin  on 
the  south.  The  completion  of  the  Moffat  tunnel  will  doubtless  lead  to  extensive 
exploitation  of  the  ^eat  reserv4>s  of  coal  in  this  area.  The  coal  resources  comprise 
subbltuminous  and  bltuminoua  coal,  most  of  which  lies  fairly  near  the  surface — at 
depths  of  900  to  1,200  feet. 

ULi.ETiN  768.     Bibliography  of  North  American  geology  for  1021-22,  by  J.  Bf. 

Niokles.     275  pp. 

One  of  the  retnilar  series  of  bibliographies  prepared  in  the  Survey  library.  An 
pssetntial  tool  for  every  worker  in  geology. 

(uu.i-rriN  759.    Geology  of  the  Bristow  quadrangle.  Creek  County,  Ok  la.,  with 

reference  to  petroleum  and  natural  gas,  by  A.  E.  Fath.    iv,  63  pp.,  13 

pis.,  3  figs. 

The  Bristow  quadrangle  lies  Ix^tween  two  of  Olclaliomn's  eroatest  oil  fields,  the 
CushiufT  and  Glenn.  A  geologic  investigation  of  this  area  disclosed  two  promising 
anticlines,  and  before  the  Investigation  was  completed  a  prelimluary  report  deacrib- 
ing  these  anticlines  was  iMsued.  Development  work  iMiKed  on  this  report  proved 
that  the  anticlineH  controlled  good  oil  and  gas  pools,  and  tho  InTestigatlon  was 
continued.  This  paper  gives  tho  results  of  the  whole  work,  with  additional  infor- 
mation based  on  brief  subsequent  visits.  It  includes, suggestions  as  to  drilling  in 
untested  parts  of  the  area. 

Bulletin  760-B.    The  physical  features  of  central  Massachu-^tts,  by  W.  C. 

Alden.    99  pp.,  17  pis.  (incl.  3  maps),  11  figs. 

Describes  the  surface  features  of  an  upland  area  of  about  1,800  s4)uare  miles. 
The  rocks  now  exposed  in  this  area  must  have  bei^n  formed  at  great  depths,  and 
therefore  their  expo»urp  la  due  to  the  removal  of  great  thicknesses  of  over- 
lying rock  by  weathering  and  stream  erosion.  This  paper  sets  forth  the 
later  geologic  history  of  the  "  worn-down  mountain  region  **  thus  produced  and 
gives  special  attention  to  th(*  cvmts  of  Quaternary  timi*.  when  th»*  region  was 
covored  with  a  vast  sheet  of  ice.  The  clonr  traces  of  its  prespnco  left  by  thn  glacier 
are  described  and  pictured, /md  the  paper  contains  a  topographic  map  showing  the 
location  of  the  glacial  features. 

BuLLrnw  760-C.    Erosion  by  solution  and  fill,  by  W.  T.  Lee.    17  pp.,  8  pis.,  5 

figs. 

A  discussion  of  the  removal  of  material  by  solution  and  its  redeposition  else- 
where that  are  common  processes  in  a  limestone  region,  with  special  reference 
to  Carlsbad  Cavern,  N.  Mex.,  an  unusually  large  cavity,  which  because  of  its  slie 
and  the  splendor  of  its  onyx  decorations  has  been  made  a  national  monument. 
Contains  a  map  and  profiles  of  the  cavern  region  and  illustrations  of  f^ome  of  the 
most  striking  features  in  the  cavern. 

lULLETiif  760-D.    Pedestal  rocks  in  stream  channels,  by  Kirk  Bryan.     14  pp. 

(incl.  title-page,  contents,  and  index  to  volume),  2  pis. 

Describes  certain  "  mushroom  "  rocks  that  resemble  those  formed  by  wind  scour 
but  are  due  to  differential  stream  erosion. 

lULLETiN  761.     Molybdenum  deposits,  a  short  review,  by  F.  L.  He.ss.    39  pp., 

10  pis.,  4  flgs. 

Gives  an  epitome  of  the  world's  larger  molybdenum  resources,  in  order  that  those 
who  are  interest*^  in  mining  molybdenum  may  appraise  the  competition  they  must 
meet  and  that  those  who  arc  interested  in  tne  use  of  molyhdiMium  may  estimate 
the  probable  supply.  The  largest  known  deposits  of  molylKlenitc.  the  chief  mineral 
of  molybdenum,  are  in  the  United  States*. 

uiXETiN  762.     Geology  and  ore  deposits  of  the  Rochester  district,  Nev.,  by 

Adolph  Knopf.     88  pp..  4  pLs.  (incl.  2  mai)s),  5  flgs. 

The  Rochester  silver-mining  district  ranks  second  among  the  silver  di:«tricts  of 
western  Nevada,  though  far  below  Tonopnh.  The  ore  deposits  owe  their  value  to  en- 
richment by  descending  surface  water  and  consequently  nre  not  likely  to  extend  to 
great  depth.  This  fact  has  set  a  limit  to  the  ground  in  which  it  is  worth  while  to 
March  for  ore.  The  deposits  show  an  unusual  mineralogic  aasodatlon.  including 
■everal  rare  minerals.  This  report,  besides  describing  tho  district,  throws  consider- 
able new  light  on  tbe  geology  of  the  Humboldt  Range. 

ITIXETIN  763.    Geology  and  ore  deposits  of  the  Aravaipa  and  Stanley  mining 

districts,  Graham  County,  Ariz.,  by  C.  P.  Koss.    vi,  120  pp.,  18  pis.,  8  flgs. 

The  presence  of  deposits  of  silver,  copper,  and  lead  in  the  Aravalpa-Stanley  region 
has  been  known  for  50  years,  but  development  has  been  hindered  ov  inaccessibility 
and  lack  of  capital.  Improvjement  in  conditions  governing  the  mining  industry  in 
general  will  probably  stimulate  development  in  this  region,  and  its  future  may  be 
regarded  optimistically.  This  report  sets  forth  the  geology  of  the  region  and 
describes  the  ore  deposits  and  the  mines  and  pros{>ecta. 
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Bulletin  764.    Phosphate  deposits  in  the  Wind  River  Mountains,  near  Lander, 

Wyo.,  by  D.  D.  Condit.    45  pp.,  3  pis.  (Incl.  1  map),  1  fl|r. 

Bods  of  high-grade  phosphate  rock  underlie  many  thousands  of  square  miles  Id 
Montana,  Idaho,  Wyoming,  and  Utah.  The  rock  has  been  mined  at  a  few  places,  bat 
the  output  has  been  only  a  small  fraction  of  that  of  the  United  States.  Tiie  gradutl 
depletion  of  fertility  in  the  wheat-producing  areas  Is  bringing  closer  the  time  when 
much  of  this  land  must  be  artlflcially  renewed.  This  report  describes  some  phosphate 
deposits  in  west-central  Wyoming  that  lie  within  convenient  reach  of  the  whpat 
belt  and  are  close  to  a  main-line  railway. 

Bulletin  765.    Geology  of  the  region  around  Lead,  S.  Dak.,  and  its  bearing  on 

the  Homestake  ore  body,  by  Sidney  Paige.    62  pp.,  11  pis.  (Inel.  2  maps), 

19  figs. 

Oives  results  of  a  study  of  the  nature  and  origin  of  the  ore  body  in  the  Home- 
Htake  mine,  perhaps  the  greatest  gold  mine  in  the  world.  The  work  was  part  of 
a  more  general  study  of  the  geology  and  mineral  resources  of  the  Black  Hills. 
Tlie  report  shows  how  the  conclusions  reached  can  be  applied  directly  in  the 
(levolopmont  of  the  ore  body  and  the  search  for  new  ore  bodies  and  indlcatei 
features  that  should  be  subject  to  further  study. 

Bulletins  766-A  to  766-BBB.    Spirit  leveling  in  California,  1896-1923 ;  C.  H. 

Birdseye,  chief  topographic  engineer. 

The  results  of  leveling  In  California  were  published  in  separate  leaflets,  each 
c(>v<'ring  one  degree  of  latitude  and  longitude.  Chapter  A  contains  a  general 
titatement  in  regard  to  t\^e  work  and  an  index  map  of  California,  and  chapter  BBB 
gives  a  table  of  secondary  elevations. 

Bulletin  769.    The  geologic  time  classification  of  the  United  States  Geological 

Survey  compared  with  other  classifications,  accompanied  by  the  ori^nal 

definitions  of  era,  period,  and  epoch  terms,  a  compilation,  by  M.  G.  Wil- 

marth.    vi,  138  pp.,  1  pi. 

The  increased  emphasis  given  by  many  geologists  to  the  results  of  diastropbiflo 
as  the  basis  of  stratigraphic  classification  has  led  to  the  proposal  of  several  major 
changes  la  classification,  but  tlie  geologists  who  have  proposed  changes  have  differed 
amouK  themHClvcs,  so  that  several  classifications  are  now  current,  both  in  the  United 
States  and  in  Europe.  This  bulletin  contains  a  chart  in  which  a  number  of  tbeae 
classifications  are  coniipared,  quotes  the  original  definitions  of  the  major  terms,  and 
Indicates  the  changes  they  have  undergone. 

Bulletin  770.     The  data  of  geochemistry   (fifth  edition),  by  F.  W.  Clarke. 

841  pp. 

All  rocks  are  subject  to  the  action  of  various  agencies  which  bring  about  chemical 
changes.  Every  such  change  implies  a  disturbance  of  chemical  equilibrium  and 
eventually  a  reestablishment  of  the  maximum  possible  stability  under  the  new  con- 
ditions. To  determine  what  changes  are  possible  and  how  and  when  they  occur, 
to  observe  the  phenomena  that  attend  them,  and  to  note  their  final  results  &i^.^ 
functions  of  the  geochemlat.  The  literature  on  geochemistry  Is  vast  but  widely 
scattered  and  in  part  difficult  of  access.  To  bring  some  of  the  data  together,  to 
formulate  a  few  of  the*  problems,  and  to  present  certain  general  conslusions  in  th«r 
modern  form  are  the  purposes  of  this  memoir.  The  present  volume  Is  the  fifth  edi- 
tion of  this  work,  of  which  the  first  edition  was  published  in  1908  and  the  foutth 
in  1920.  The  text  has  l)eeu  revised  and  enlarged  for  this  edition.  The  hook  hjj 
nu  rxireptioually  cumpl<>te  index  and  is  of  great  value  to  all  students  of  geologf 
and  chemistry. 

Bulletin  772.    A  reconnaissance  of  the  Point  Barrow  region,  Alaska,  by  Sidney 

Paige,  W.  T.  Foran,  and  James  Gilluly.    v.  33  pp.,  9  pis.   (incl.  1  map). 

4  figs. 

Itoport  on  an  expedition  made  in  1^3  as  a  part  of  the  plan  to  search  N<J*| 
IN'troIeum  Reserve  No.  4  for  evidence  of  petroleum.  The  project  oHginated  ^JJJ 
the  Dopartmont  of  the  Navy,  which  supplied  the  funds  for  carrying  It  out.  TJJ 
expoditlon  surveyed  two  large  oil  seepages  and  learned  much  about  the  f**'^ 
of  a  belt  extending  from  the  coast  50  to  200  miles  inland.  The  information  oj* 
tained  showetl  that  further  geologic  exploration  of  the  region  was  fully  Ju^y"*?: 
and  a  second  exp«'dltiou,  a  report  on  which  is  now  In  preparation,  was  mtde  *» 
1024.  and  a  third  in  1925.  The  expedition  of  1923  also  discovered  an  9aLUr»^ 
coal  fi*»ld.  It  threw  much  light  on  the  geology  and  physical  features  of  more  tMJ 
10,0i>0  sqnare  miles,  or  nearly  a  third  of  the  reserve,  and  obtained  the  infonM"^ 
ni^oded  to  plan  the  subsequent  surveys  efflciently  and  economically. 

Bulletin  773-A.  Alaska's  mineral  resources  and  production,  1923,  by  A.  J- 

Brooks ;  An  early  Tertiary  placer  deposit  in  the  Yentna  district,  by  S.  B* 

Capps;  Administrative  report,  by  A.  H.  Brooks,  89  pp.,  2  figs. 

The  twentieth  annual  summary  of  geologic  work  in  Alaska  shows  that  altl^<^ 
the  days  of  quick  returns  from  bonanza  placer  mining  are  passed,  the  ^^^ 
mining  Industry  is  gradually  being  built  up  on  a  stable  oasis  and  has  heeo 
especially  stimulated  by  the  completion  of  the  Alaska  Railroad  and  the  censeqn^*^ 
lowering  of  mining  cost.  From  1880  to  the  end  of  1928  Alaalca*8  mineral  V^ 
ductlon  amounted  to  $517,627,000.  of  which  about  $341,000,000  was  In  gold.  TW 
value  in  1023  was  $20,000,000.  This  i>amphlet  contains  also  a  short  report  on  * 
placer  deposit  where  the  conditions  Indicate  a  large  area  favorable  for  proapectiof* 
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criXETiN  773~B.  Mineral  investigations  in  southeastern  Alaska,  by  A.  F.  Bud- 

dington.    73  pp.,  2  pis.  (maps),  5  figs. 

Deflcrlbes  ore  d«>po»iit8  in  tbe  llyder  district,  ndjacent  to  the  Uritinh  Coliiinhia 
boundary :  oickel-copper  deposits  on  «ome  of  the  soutbeastern  Alaska  islands :  gold 
deposits  in  the  Sitka.  Juneau,  and  Ketchikan  districts;  copper  prospects  in  the 
JuneAU  district;  and  magnetite,  silvir,  barite,  and  zinc  at  other  localities. 

VLUCTiN  773-C.  The  occurrence  of  copper  on  Prince  William  Sound,  Alaska, 

by  F.  H.  Mofflt.     20  pp. 

Copper  deposits  on  Prince  Williani  Sound  were  staked  as  early  as  1807,  and 
interest  grew  raoidly  until  1007.  but  unfavorable  financial  conditions  have  since 
reduced  prospecting  almost  to  the  ranisSiin^  point.  This  paper  sets  forth  the 
geologic  relations  of  the  deposits  and  includes  some  new  material  obtained  from  a 
field  study  in  1028.  The  ore  bodies  are  mainly  of  low  grade,  and  the  surface  ex- 
posures are  a  fair  Indication  of  what  may  be  expected  below. 

Bulletin  780-A.  The  Melrose  phosphate  field,  Mont.,  by  R.  W.  Richards  and 

J.  T.  Pardee.    36  pp.,  2  pis.  (maps),  2  fig.s. 

Describes  the  geology  and  phosphate  resources  of  two  areas  in  southwestern 
Montana,  near  the  Oregon  Short  Line  Railroad.  The  deposits  are  not  as  good  a» 
the  beds  in  many  parts  of  the  Idaho  fields,  though  they  probably  hare  sume  advan- 
tage over  the  Idaho  depooits  in  that  they  aic  close  to  a  potential  supply  of  cheap 
acid — the  smelters  at  Anaconda,  Butte,  and  Great  Falls. 

^ATER-SuppLY  Paper  509.  Surface  water  supply  of  tiie  United  States,  1919-20, 
Part  IX,  Ck>lorado  River  l>a8in;  N.  C.  Grover,  chief  hydraulic  engineer; 
Robert  Follausbee,  A.  B.  Purton,  and  H.  D.  McGlashan,  district  engineers, 
V,  209  pp.,  2  phs. 

Vateb-Supply  Paper  513.  Surface  water  supply  of  the  United  States,  1919-20, 
Part  XII,  North  Pacific  slope  drainage  basins,  B.  Snake  River  basin; 
N.  C.  Grover,  chief  hydraulic  engineer ;  G.  0.  Baldwin,  G.  Jm  Parker,  C.  G. 
Paulsen,  A.  B.  Purton,  and  F.  F.  Henshaw,  district  engineers.  384  pp., 
2  pis. 

Vat»-Supply  Paper  514.  Surface  water  supply  of  the  United  States,  1919-20, 

Part  XII,  North  Pacific  slope  drainage  basins,  C,  Lower  Columbia  River 

basin  and  Pacific  slope  drainage  basins  in  Oregon;  N.  0.  Grover,  chidf 

hydraulic  engineer;  F.  F.  Henshaw  and  G.  L.  Parker,  district  engineers, 

210  pp.,  2  pis. 

Three  of  the  regular  reports  on  stream  gaging,  covering  the  two  j-ears  ended 
September  90.  1820. 

Vatbr-Supply  Paper  516.  Surface  water  supply*  of  Hawaii,  July  1,  1919,  to 
June  30,  1920 ;  N.  C.  Grover,  chief  hydraulic  engineer ;  J.  E.  Stewart,  dis- 
trict engineer.    165  pp. 

Gives  the  results  of  measurements  of  the  fiow  of  streams  in  the  Hawaiian  Islands 
daring  the  period  indicated.  Most  of  the  work  was  done  in  cooperation  with  the 
Territorial  Goremment,  tbe  Hawaiian  Department  of  the  United  States  Army,  the 
dty  and  county  of  Honolulu,  and  private  persous  and  corporations. 

^Ansr Supply  Papkb  517.  Water  powers  of  the  Great  Salt  Lake  basin,  by  R.  B. 

Woolley,  with  an  introduction  by  N.  C.  Grover.     286  pp.,  13  pis.   (incl.  7 

maps),  8  figs. 

Contains  a  large  amount  of  detailed  information  bearing  on  the  power  re- 
sources of  the  Great  Salt  Lake  basin,  which  coyers  about  27,000  square  miles  Id 
Utah,  Nevada,  Idaho,  and  Wyoming.  The  capacity  of  the  50  hydroelectric  plants 
instolled  by  the  end  of  1923  was  over  225,000  horscpbwer.  Tbe  maximum  estimate 
of  additional  potential  power  at  65  sites  investigated  is  115,000  horsepower.  The 
market  for  power  is  indicated  by  the  statement  that  in  or  near  the  basin  raw  ma- 
terials are  easily  accessible  for  extensive  steel  manufacture,  for  a  colossal  chemical 
industry,  and  for  utilizing  the  by-products  from  a  great  coke  industr>'. 

^-*TiE-SuppLT  Pape»  518.  Ground  water  in  Musselshell  and  Golden  Valley 
counties,  Mont.,  by  A.  J.  Ellis  and  O.  E.  Meinzer.  98  pp.,  5  pis.  (incl.  1 
map),  11  figs. 

A  report  giving  the  results  of  an  investigation  made  in  response  to  a  general 
demand  for  more  water  in  a  semlarid  part  or  central  Montana.  Describes  the  rock 
formations  and  their  capacity  to  hold  and  carry  water,  the  artesian  conditions,  the 
quality  of  the  water,  the  utilization  of  rain  and  surface  waters,  and  the  ground>water 
conditions  by  townships.  I'repared  in  cooperation  with  the  State  engineer,  the 
Department  of  Chemistry  of  the  State  <^\)llepre.  and  the  Water  lyaboratbry  of  the 
Hentana  Board  of  Health. 
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Wateb-Suppi-y  Paper  519.    Ground  water  in  Santa  Clara  Valley,  Calif.,  by 

W.  O.  Clark.    217  pp.,  19  pis.  (incl.  15  maps),  20  figs. 

Report  on  an  inyestigation  made  in  cooperation  with  the  California  State  Depart- 
ment of  Englneerincf  to  estimate  the  quantity  of  ground  water  available  annually 
In  different  parts  ox  Santa  Clara  Valley  and  to  determine  how  the  supply  can  be 
best  conserved  and  utilized.  This  valley  is  a  region  of  intensive  agricultural  de- 
velopment and  is  one  of  the  richest  valleys  In  California.  The  famous  Santa  Clan 
prunes  form  the  leading  crop,  and  apricots  are  also  grown  In  large  quantities.  Both 
these  crops  are  almost  wholl}'  dependent  on  ground  water  for  irri^tlon. 

Wateb-Supply  Paper  520-<3.  Power  resources  of  Snake  River  between  Hunt- 
ington, Oreg.,  and  Lewistou,  Idaho,  by  W.  G.  Hoyt.    27  pp. 

Sets  forth  the  potential  power  in  the  greater  part  of  the  200-mIle  strlitch  of  Snake 
River  that  forms  a  portion  of  the  bounuarv  between  Idaho  and  Oregon.  In  a  part 
of  this  8tr(>tch  the  canyon  of  the  Snake  Is  deeper  and  narrower  than  the  Grand 
Canyon  at  Kl  Tovar.  Estimates  of  power  are  given  for  sixteen  undeveloped  sltei, 
some  of  w^hlch  will  no  doubt  be  utilized  in  response  to  the  demand  for  power  arlsinf 
from  the  increasing  Industrial  development  of  tlie  Northwest. 

Wateb-Supply  Papeb  520-D.    Base  exchange  in  ground  water  by  silicates  as 

illustrated  in  Montana,  by  B.  C.  Renlck.    22  pp.,  3  pis.,  1  fig. 

Studies  of  ground  water  in  an  area  in  east-central  Montana  show  that  the  water 
near  the  surface  is  relatively  high  in  calcium  and  magnesium,  which  with  Increasing 
depth  are  exchanged  for  sodium  (and  potassium?),  the  result  being  a  natural  soften- 
ing of  the  water.  This  paper  considers  the  processes  involved,  which  appear  to 
differ  from  those  that  produce  ore  enrichment  or  deep  brines. 

Wateb-Supply  Papeb  520-E.  The  artesian-water  supply  of  the  Dakota  sand- 
stone in  North  Dakota,  with  special  reference  to  the  Edgeley  quadrangle,  by 
O.  E.  Meinzer  and  H.  A.  Hard.    25  pp.,  2  pis.,  2  figs. 

The  Dakota  sandstone,  with  the  overlying  impermeable  shale,  forms  the  moit 
remarkable  artesian  basin  in  the  United  States  with  respect  to  its  great  extent  and 
the  tremendous  pressure  under  which  the  water  was  originally  held.  The  first  well 
to  reach  this  sandstone  was  put  down  in  1882,  and  it  is  estimated  that  by  1923  tbere 
were  about  18,000  artesian  wells  tapping  this  reservoir  in  North  and  South  Dakota. 
The  original  pressure  has  of  course  greatly  declined,  and  many  of  the  wells  bare 
ceased  to  flow.  This  paper  is  based  on  an  investigation  made  in  cooperation  wltb 
the  North  I>akota  Geological  Survey  covering  about  230  artesian  wells  in  the  soutb- 
eastern  part  of  the  State.  It  sets  forth  a  program  for  checking  the  rate  of  decline 
and  conserving  the  existing  flowing  wells. 

Watf:b- Supply  Papeb  520-F.    Temperature  of  water  available  for  industrial 

use  in  the  United  States,  by  W.  D.  Collins.    10  pp.,  4  pLs. 

The  importance  of  water  supply  as  a  limiting  factor  in  induatrial  development 
may  be  determined  not  only  by  its  quantity  or  quality  but  by  its  temperature.  Tbia 
paper  shows  the  mean  monthly  temperature  of  surface  water  and  of^air  at  or  near 
20  cities  for  periods  ranging  from  one  year  to  twelve  years. 

Water-Supply  Paper  520-G.     Some  floods  in  the  Rocky  Mountain  region,  by 

Robert  Follansbee  and  P.  V.  Hodges.    40  pp.  (incl.  title-page,  contents,  list 

of  illustrations,  and  index  to  volume),  1  pi.  (map),  3  figs. 

Describes  the  principal  floods  that  occurred  in  Wyoming  and  Colorado  in  1923 
and  gives  the  results  of  a  study  of  the  areas  in  Colorado  most  subject  to  the  so-called 
cloudburst  floods,  which  are  especially  disastrous  to  railroads  and  highways. 

Water-Supply  Paper  521.  Surface  water  supply  of  the  United  States,  1921, 
Part  I,  North  Atlantic  slope  drainage  basins ;  N.  C.  Orover,  chief  hydraulic 
engineer;  C.  H.  Pierce,  C.  C.  Covert,  O.  W.  Hartwell,  A.  H.  Uorton,  and 
G.  C.  Stevens,  district  engineers,     vi,  294  pp.,  2  pis. 

Wateb-Supply  Paper  523.  Surface  water  supply  of  the  United  Statea,  1921, 
Part  111,  Ohio  River  basin;  N.  C.  Grover,  chief  hydraulic  engineer;  O.  W. 
Hartwell,  A.  H.  Horton,'  Lasley  Lee,  H.  B.  Grosbach,  W.  B.  Hall,  and  W.  R. 

King,  district  engineers,    vi,  310  pp.,  2  pis. 

Water-Supply  Pai»er  525.  Surface  water  supply  of  the  United  States,  1921, 
I'art  V,  Hudson  Bay  and  upiwr  Mississippi  River  basins;  N.  C.  Grover, 
chief  hydraulic  engineer;  W.  A.  Lamb,  S.  B.  Soul6,  H.  B.  Grosbach,  and 
E.  D.  Burchard,  district  engineers.    197  pp.,  2  pis. 

Water-Supply  Paper  531.  Surface  water  supply  of  the  United  States,  1921, 
Part  XI,  Pacific  slope  basins  in  California ;  N.  C.  Grover,  chief  hydraulic 
engineer;  H.  D.  McGlashan  and  F.  F.  Henshaw,  district  engineers.  tU, 
304  pp.,  2  pis. 

Water- Supply  Paper  532.  Surface  water  supply  of  the  United  States,  1921, 
Part  XII,  North  Pacific  sloi^e  drainage  basins.  A,  Pacific  basins  in  Wash- 
ington and  upper  Columbia  River  basins;  N.  C.  Grover,  chief  hydraulic 
engineer,  G.  L.  Parker  and  W.  A.  Lamb,  district  engineers.    228  pp.,  2  pis. 

Five  of  the  series  of  reports  on  stream  gaging  during  the  year  ending  September 
80,  1021. 
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7ate»-Supply  Paper  535.  Surface  water  snpply  of  Hawaii,  July  1,  1920,  to 
June  30,  1921;  N.  C.  Grover,  chief  hydraulic  engineer;  J.  E.  Stewart, 
district  engineer. 

The  annual  report  on  atream  gaging  in  the  Hawaiian  Islands.  Gives  reoords 
obtained  at  about  70  stations  on  the  four  principal  islands  of  the  group. 

Vater-Supply  Paper  536.    Surface  water  supply  of  the  New-Kanawha  Blver 

basin,  W.  Va.-Va.-N.  C. ;  N.  C.  Grover,  chief  hydraulic  engineer;  A.  H. 

Horton  and  G.  C.  Stevens,  district  engineers.    Iv,  282  pp.,  2  pis. 

A  compilation  of  records  of  stream  flow  obtained  at  82  gaging  stationa  in  the 
basin  of  Ncw-Kanawha  RIvit  since  1908. 

^ATERrSirppLT  Paper  537.  A  study  of  coastal  ground  water,  with  special  refer- 
ence to  Connecticut,  by  J.  S.  Brown,    vlll,  101  pp.,  7  pis.,  20  flgs. 

The  intensive  human  activity  concentrated  along  the  seacoasts  of  the  United 
States  requires  a  great  number  of  large  and  small  water  supplies,  but  at  many 
places  on  the  coast  the  proximity  of  salt  water  malfies  it  difllcuit  to  obtain  suppllea 
of  good  quality.  This  paper  was  prepared  to  meet  a  demand  for  Information  as 
to  the  prospects  of  obtaining  fresh  water  from  wells  sunk  near  the  sea.  It  is 
based  largely  on  field  work  on  the  coasts  of  Connecticut  and  Florida  but  contains 
data  from  many  sources  on  coastal  ground  water  in  the  United  States  and  an  an- 
notated bibliography  that  includes  the  valuable  but  relatively  inaccessible  foreign 
literature. 

WateBtSupplt  Paper  538.  The  San  Juan  Canyon,  southeastern  Utah,  a  geo- 
graphic and  hydrographlc  reconnals.sance,  by  H.  D.  Miser.  86  pp.,  22  pis. 
(Incl.  1  map),  3  flgs. 

Report  of  the  geographic  and  hydrographlc  phases  of  an  exploration  made  in 
eonnrction  with  proposed  powor  and  storage  projects  along  the  San  Joan  and  tha 
Colorado.  Tho  region  trenched  by  the  canyon,  whose  walls  are  In  places  half  a 
mile  high,  is  rough,  arid,  and  difficult  of  access  and  has  only  a  few  score  inhabitants. 
This  paper  glv(>8  a  large  amount  of  interesting  information  about  the  region, 
illnstrated  by  numerous  views,  and  a  vivid  description  of  the  dlfflcultles  encountered 
in  the  reconnaissance. 

Wateb-Sxtpply  Paper  539.    Geology  and  ground-water  resources  of  Townsend 

Valley,  Mont,  by  J.  T.  Pardee.    Iv,  61  pp.,  2  pis.,  7  figs. 

Describes  an  area  of  about  600  square  miles  near  Helena,  Mont.,  In  which  farm- 
ing and  stock  raising  are  the  principal  industries.  Based  on  an  examination  made 
to  determine  whether  flowing  wells  could  be  obtained  on  the  unlrrigated  bench  lands 
at  the  sides  of  the  valley,  where  dry  farming  has  been  attempted  in  recent  years 
with  varying  success.  Concludes  that  although  conditions  favorable  for  artesian 
flow  may  exist  in  small  areas,  they  are  not  general.  Ground  water  is  found  in  the 
bench  lands  at  depths  ranging  from  100  to  800  feet. 

Water- Supply  Paper  541.     Surface  water  supply  of  the  United  States,  1922, 

Part  I,  North  Atlantic  slope  drainage  basins ;  N.  C.  Grover,  chl^  hydraulic 

engineer ;  C.  H.  Pierce,  C.  C.  Covert,  A.  W.  Harrington,  O.  W.  Hartwell,  and 

A.  tt.  Horton,  district  engineers.    264  pp.,  2  pis. 

One  of  the  annual  reports  on  stream  gaging,  giving  results  of  measurements  during 
the  year  ending  September  80,  1922. 

Vater-Supply  Paper  560-A.  Water  power  and  irrigation  In  the  Madison 
River  basin,  Mont.,  by  J.  F.  Deeds  and  W.  N.  White.    32  pp.,  2  flgs. 

Describes   the  basin   of   Madison    River,   at   whose   headwaters   are   the  famous 

feyfters  of  Yellowstone  National  Parle.  This  basin  yields  annually  more  than 
,400.000  acre-feet  of  water  that  can  be  used  for  the  development  of^  hydroelectric 
power  and  for  irrigation.  Development  within  the  park  is  prohibited  by  law,  but 
the  power  resources  of  the  rest  of  the  basin  are  estimated  at  154.000  horsepower,  of 
which  18.000  horsepower  has  already  been  developed.  About  2.1  per  cent  of  the  basin 
is  Irrigated,  and  about  as  much  more  is  Included  in  irrigation  projects. 

Tater-Supply  Paper  560-B.     Chemical   character  of  ground  waters  of  the 

northern  Great  Plains,  by  H.  B.  Riffenburg.    24  pp.,  4  figs. 

Covers  an  area  extending  from  the  eastern  border  of  the  Dakotas  to  the  Rockv 
Mountain  foothills  and  from  the  Canadian  boundary  into  Wyoming  and  South 
Dakota.  Based  on  a  study  of  more  than  1,000  published  and  unpublished  analyses 
of  ground  water  in  this  area. 

rATER-SuppLY  Paper  560-C.    Index  of  analyses  of  natural  waters  In  the  United 

States,  by  W.  D.  Collins  and  C.  S.  Howard.    35  pp. 

An  annotated  list  of  more  than  350  published  collections  of  analyses  of  natural 
waters,  including  general  reports  and  reports  relating  to  particular  States. 

[nrsRAL  Resources  of  the  United  States,  1922.    3  advance  chapters. 
[iRERAL  Resources  of  the  United  States,  1923.    56  advance  chapters. 
[INJEBAL  Resources  of  the  United  States,  1924.    2  advance  chapters. 
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GsoLOOic  Folio  210.    Central  Black  Hills,  S.  Dak.,  by  N.  H.  Darton  aud  Sidney 

Paige.    35  folio  pages  of  text,  7  maps.  30  pis.,  43  figs. 

Description  of  four  quadrunglos  (Deadwuod,  Rapid.  Harney  Peak,  and  Hermotsa), 
covering  nn  area  of  about  3,400  miuurc  miles  In  southwestern  South  Dakota,  com- 
prising much  of  the  Black  IIlUs  uplift  and,  alonip:  Its  eastern  margin,  a  wide  belt 
of  plains.     The  region   consists  largely  of  high   forested  ridges   that  are  not  wdl 
adapted  to  agriculture,  aud  the  chief  industry  is  mluing.     The  famous  Homestake 
mine   is  at   Lead,   and  other   mines   at   Dcadwood.     The  geology   of   this  region  U 
complicated  and  Interistiug.     The  central  core  of  the  Black  Hilli  uplift  consists  of 
Algonklan  rocks,  and  around  it  is  upturned  a  nearly  complete  sequence  of  sedimentary 
formations  ranging  lu  age  from  Upper  Cambrian  to  latest  Cretaceous.     Wind  Cave, 
which  Is  included  in  a  national  park,  consists  of  extensive  passages  and  cbamb^s  is 
the  Pabasapa  limestone,  a  formation  of  Mlsslssipplan  age,  In  which  also  are  Jewell 
Cave,  a  national  monument,  and  several  smallc^r  caverns.    The  principAl  metalliferoTA 
resources  of  this  region  are  the  gold  ores,  though  the  gold  that  made  the  Black  HWm 
famous  in   the  early   duys   was  obtained    from    placers   at  Deadwood.     The   region 
contains  also  ores  of  lead-silver,  tuni^sten.  tin.  and  copper,  together  with  deposits 
of  mica,  lithium,  and  tantalum  and  other  minor  mineral  resources.     In  the  easteTi^ 
part  artesian  water  is  obtained  from  the  Dnkot«i  sandstone. 

ToPOORAPHic  AND  OTUER  MAPS  Hs  foUows.    The  Diaps  marked  with  an  asterisk 
(♦)  were  published  also  with  green  overprint  showing  woodland. 

Alaska 

Alaska.     Scale,  1  inch = approximately  80  miles.     (Map  A.) 

Revised  edition  of  a  base  map  of  Alaska  flr.«t  published  in  1909.  This  map  <S.  oet 
not  show  contours.  The  principal  chang(>s  in  the  map  are  in  the  region  of  Kat  "^E^ai 
National  Monument,  in   the  region  of  Mount  McKlnley  National  Park,  and  on  tbe 

Arctic  slope,  where  considerable  exploratory  work  has  been  done  recently. 

• 
Alaska  Railboad — Matanuska  coal  field  to  Yanert  Fork  :  Latitude,  61** 
to  03**  50' ;  longitude,  146°  50'  to  151°  10'.     Scale,  1  inch=4  miles;  cont 
interval,  200  feet. 

Topographic   map   of  the   area   near   the   middle   third   of  the   Alaska   Bailr* 
Including  the  vallcvs  of  upper   Matanuska   River  and   upper  Susitna   River  an 
large  part  of  the  Mount  AlcKinley   National   Park,  with  the  peak  of  Mount 
Kinlcy,  the  highest  in  North  America,  which  towers  20,800  feet  above  sea  level. 


Alaska  Railroad— Yanert.  Fork  to  Fairbanks  :  Latitude,  63    40'  to  65** 

longitude,  146**  40'  to  151  **  20'.     Scale,  1  inch=4  miles;  contour  inter^^&l» 

200  feet. 

Topographic  map  of  the  area  near  the  northern  third  of  the  Alaska  Bai]rc==>^^' 
including  tbe  Fairbanks   gold   mining  district,   near   the  end   of  the   railroad ;  }f^ 

Tolovajia,   Kantlshna,  Bonnlfleld,  and  Hot  Springs  district,   in  the  Tanana  hai^^^' 
aud  the  Rampart  district,  in  tbe  Yukon  basin. 

Arizona  • 

Casa  Grande:  Latitude,  32**  45'  to  33**;  longitude,  111"  45'  to  112".     Sc^^'e, 

1  inch=l  mile ;  contour  interval,  25  feet. 

Map  of  an  area  in  Pinal  County,  including  on  Its  eastern  margin  the  towiB.  o^ 
Oasa  Grande,  the  P<)int  of  departure  for  the  famous  Casa  Grande  ruin,  about  1^ 
miles  northeast.  The  surface  is  mainly  a  plain  that  slopes  from  1,470  to  1»  ^^ 
feet  above  sea  level.  The  highest  point  in  the  area  is  a  summit  of  I>oubIe  Pe^  ^^* 
in  the  extreme  southwest  corner,  which  rises  2,283  feet  above  sea  level.  The  pX.^*^ 
is  well  adapted  to  farming,  lacking  only  an  adequate  supply  of  water.  At  pre^^^^^ 
it  receives  a  smaU  amount  from  Gila  River  by  the  Casa  Grande-Florence  canal. 

Signal  Peak  :  Latitude,  32**  45'  to  33** ;  longitude.  111*  30'  to  111*  46'.     Bc^m^^^ 

1  lnch=l  mile;  contour  interval,  25  feet. 

Map  of  an  area  in  Pinal  County,  50  miles  northwest  of  Tucson.     In  the  north^^'« 
corner  of  the  area  is  the  Casa  Grande  ruin,  one  of  the  best-preserved  aboiigft  **** 

Sueblos  of  the  Southwest,  which  lies  within  the  Casa  Grande  National  Monum^^^J;* 
hove  the  monotonous  plain  rise  two  groups  of  monntains — the  Casa  Grande  Mc^'**^* 
tains,  in  the  southwestern  part  of  the  aroa,  and  a  spur  of  the  Sacaton  Mounta^^^ 
in  the  northern  part.  The  highest  peak  shown,  which  Is  in  the  Casa  Gra  ^^  ^ 
Mountains,  stands  2,328  feet  above  sea  level.  The  plain  ranges  In  height  f^^Tt 
1,575  to  1.370  feet.  Not  many  j-ears  ago  this  plain  was  an  uninhabited  desert,  "Svfr 
the  Casa  Grnnde-Florence  canal,  shown  on  the  map,  has  now  made  it  available  t?m 
irrigation  from  Gila  River.  The  supply  of  water,  however,  is  not  snlBcient  for  ^^^ 
complete  irrigation,  and  it  is  thereforo  still  sparsely  inhabited. 
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Ari9oii»-N«v«da 

(\)i.OBADO  Riyeb:  Plan  and  profile  of  Colorado  River  from  Lees  Ferry,  Aris.,  to 

Black   Canyon,   Ariz.-Nev.,   and   Virgin   River,   Nev.    Scale,   2   inches=l 

mile;  contour  interval  on  land,  50  feet,  on  river  surface,  5  feet;  vertical 

scale  of  profiles,  1  inch =20  feet.    21  sheets  (14  plans ;  7  profiles). 

Maps  of  that  part  of  Colorado  River  that  iDcludes  the  Grand  Canyon  and  a  con- 
siderable stretch  below  it  and  of  tbc  lower  part  of  Virgin  River.  The  maps  were 
made  from  surveys  carried  continuously  along  the  Colorado  for  a  distance  of  306 
miles  and  up  Virgin  River  for  37  mileb  above  its  mouth.  They  show  everv  stretch 
of  still  water  ana  every  rapid  in  the  parts  of  the  rivers  surveyed  and  Indicate  by 
contour  lines  the  slope  of  tne  cliffs  on  both  sides  for  a  height  of  500  to  2.000  feet 
above  the  river.  Tbc  surveys  were  made  to  determine  the  power  available  from 
these  streams,  and  tbc  maps  show  possible  dam  sites. 

Califvniia 

30MPT0N :  Latitude,  33'  48'  to  33 •  64' ;  longitude,  118*  12'  to  118'  18'.    Scale, 

1  inch =2,000  feet ;  contour  interval,  5  feet. 

Map  of  an  area  Just  north  of  Long  Beach,  including  the  newly  developed  Domin- 
gues  oil  field.  The  Dominguez  Hills  rise  to  a  height  of  145  feet  above  the  sur- 
rounding plain,  most  of  which  stands  less  than  50  feet  above  sea  level. 

'DiHUBA :  Latitude,  36*  30'  to  87' ;  longitude,  119*  to  119'  30'.    Scale,  1  inch= 

2  miles ;  contour  interval,  100  feet 

Map  of  parts  of  Fresno  and  Tulare  counties,  on  the  west  slope  of  the  Sierra 
Nevada,  in  the  eastern  part  of  San  Joaquin  Valley.  The  surface  slopes  from  8,140 
to  300  feet  above  sea  level,  being  broken  by  many  ridges  and  knobs  that  rise  Irom 
600  to  2,000  feet  above  the  adjacent  valleys.  Kings  Biver  crosses  the  area,  but 
the  great  canyon  for  which  this  river  is  noted  lies  in  the  next  Quadrangle  to  the 
east.  The  valley  portion  of  the  area  is  thickly  settled,  as  it  is  well  irrigated  by 
water  from  Kings  River. 

Livqlewood:  LaUtude,  33*  54'  to  34*' ;  longitude,  118*"  18'  to  US'"  24'.    Scale,  1 

inch =2,000  feet ;  contour  Interval,  6  feet. 

Map  of  a  small  area  that  includes  the  southwestern  part  of  Los  Angeles  and  the 
town  of  Inglewood.  The  area  is  crossed  from  northwest  to  southeast  by  a  range 
of  hills,  which  is  highest  just  north  of  Inglewood.  Northeast  of  these  hJlls  lies 
a  plain  at  an  altitude  of  about  130  feet,  upon  wbich  Los  Angeles  has  been  built, 
and  southeast  of  the  hills  lies  a  lower  plain,  50  to  75  feet  in  altitude,  on  which  Is 
much  of  the  town  of  Inglewood.  The  southwest  corner  of  the  area  includes  some  of 
the  sand  dunes  that  form  a  characteristic  feature  of  the  coast  a  few  miles  farther 
west. 

JAifBBAN:  Latitude,  36'  37'  30"  to  36'  45'';  longitude,  120'  07'  30"  to  120* 

15'.     Scale,  1  inch=%  mile;  contour  interval,  5  feet. 

Map  of  a  small  area  in  Fresno  County,  about  19  miles  west  of  Fn>8no,  in  the  bot- 
tom of  San  Joaquin  Valley.  Kings  River  Slough,  the  uppermost  tributary  of  the 
San  Joaquin,  flows  across  Us  southwest  corner.  From  this  slough  the  surface  rises 
gradually  toward  the  northeast,  from  165  to  205  feet  above  sea  level.  The  most 
prominent  features  on  the  map  are  the  great  canals  and  ditches  by  which  the  water 
from  the  Sierra  Nevada  is  carried  to  different  parts  of  the  valley  where  it  is 
utilized  for  growing  crops. 

^oiKT  Sua:  Latitude,  Se**  15'  to  SO**  30' ;  longitude,  121*  45'  to  122^    Scale^ 

1  inch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  in  Monterey  County,  on  the  coast.  First  edition  published  as  a 
photolithograph  in  1918.  This  edition  shows  new  data  including  under-water  con- 
tours and  revised  national-forest  information. 

^^A^NQUiLLiTT :  Latitude,  36'  37'  30"  to  36**  45';  longitude,  120"  15'  to  120* 

22'  30".    Scale,  1  inch=%  mile;  contour  interval,  5  feet 

Map  of  a  small  area  in  Fresno  County  that  is  crossed  by  Kings  River  Slough, 
the  outlet  of  Lake  Tulare.  From  this  drainage  channel  the  surface  rises  gently 
both  northeastward  and  south  west  ward,  the  ranee  in  altitude  being  about  30  feet. 
The  lowest  point  in  the  area  is  about  160  feet  above  sea  level. 

ricE!  Latitude,  33'   54'  to  34";  longitude,  118'   24'   to  US'*  30'.     Scale, 

1  inch=2,000  feet;  contour  interval  on  land,  5  feet;  on  sea  bottom,  5,  10, 

and  25  feet. 

Map  of  an  area  on  Santa  Monica  Bay,  extending  from  Santa  Monica  and  Venice 
to  Manhattan  Beach — the  seaside  playground  of  Los  Angeles.  Near  Venice  the 
shore  consists  of  a  low  barrier  beach  built  across  the  mouth  of  Ballona  Creek 
valley.  Southeast  of  Playa  del  Rey  the  surface  is  a  barren  wilderness  of  suiid 
dunes,  except  In  £1  Segundo,  where  a  town  has  boen  built  around  a  large  oil  re- 
finery. In  this  part  of  the  area  the  shore  Is  bordered  by  a  great  ridge  of  sand  175 
feet  nigh,  which  is  separated  from  the  dune  area  to  the  east  by  a  parallel  depres- 
ilon,  85  to  125  feet  al)ove  sea  level.  This  rld>;e  and  depression  are  supposed  to 
have  been  produced  by  an  earthquake  rift.  The  abrupt  ending  of  the  snnd  dunes  at 
the  southern  edge  of  the  valley  of  Ballona  Crook  may  also  be  the  result  of  earth 
movement. 
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Watts  :  Latitude,  83*  64'   to  34* ;  longitude,   US'*   12'   to  IIS*   18'.     Scale, 

1  inch =2,000  feet ;  contour  interval,  5  feet 

Map  of  an  area  in  Los  Angeles  County,  Including  the  southern  part  of  Los 
Angeles  and  the  suburban  towns  of  Watts,  Vernon,  Huntington  I'ark,  South  Gate, 
Lynwood,  Compton,  and  Athens.  The  surface  is  essentially  a  plain  that  slopes 
from  about  100  to  70  feet  above  sea  level.  Tbe  southwcstorn  part  Is  cmssed  by  a 
low  ridge  that  reaches  an  altitude  of  220  feet  west  of  Athens,  but  from  the  crest  of 
this  ridge  to  the  southwest  corner  of  the  area  the  surface  drops  to  an  altitude 
of  50  feet 

Colorado 

DsifVEB  Mountain  Parks  :  Latitude,  30**  30'  to  30'  45' ;  longitude,  105"  10'  to 

105*  40'.     Scale,  1  iuch=l  mile;  contour  interval,  100  feet 

Map  of  an  area  in  Jefferson.  Clear  Creek,  and  Park  counties,  extending;  fronk 
Golden  and  Morrison  to  Mount  Evans  and  including  the  canyon  of  Clear  Creek  from 
Golden  to  a  point  a  few  miles  above  Idaho  SnringH,  Bear  Canyon  from  Morrison  to 
Evergreen,  and  some  of  the  famous  gold-mining  territory  on  Chicago  Creek  south- 
west of  Idaho  Springs.  This  area  is  a  noted  mountain  playground  of  the  people  of 
Denver  and  is  visited  annually  by  thousands  of  tourists. 

♦Elkhead  Cbeek:  Latitude,  40*  30'  to  40°  45' ;  longitude,  lOT'*  15'  to  107"  30'. 

Scale,  1  lnch=l  mile ;  contour  interval,  50  feet. 

Map  of  parts  of  Moffat  and  Routt  counties.  In  the  drainage  basin  of  Yampa  River, 
which  crosses  the  area  in  a  rather  broad  valley  near  its  southern  margin.  This  part 
of  the  State  is  a  dissected  upland,  tbe  surface  ranging  in  altitude  from  0.200  to 
9,400  feet.  The  area  is  sparsely  settled.  Agriculture  can  be  carried  on  only  by  dry- 
land farming,  except  on  tfie  flood  plain  of  the  river. 

♦Pilot  Knob  :  Latitude,  40"  30'  to  40**  45' ;  longitude,  107**  to  107'  15'.     Scale. 

1  lnch=l  mile;  contour  interval,  50  feet. 

Map  of  an  area  in  Routt  County,  25  miles  west  of  Steamboat  Springs.  Yampa 
River  flows  westward  not  far  beyond  the  southern  margin  of  the  area  and  crosses 
its  southwest  corner.  The  river  is  about  0.3G0  feet  above  sea  level;  the  upland 
north  of  the  river  rises  to  0,845  feet  in  Quaker  Mountain  and  to  10,500  feet  in  Sand 
Mountain.  The  western  part  of  the  area  may  be  cunsldiTed  a  plateau  that  Is 
bounded  on  the  east  by  an  irregular  escarpment  nearly  2.000  feet  high,  which,  in  a 
general  way,  marks  tne  eastern  margin  of  the  Yampa  coal  field.  East  of  this 
escarpment  the  surface  descends  to  about  7,000  feet. 

Yampa  River:  Plan  and  profile  of  Tampa  River,  Colo.,  from  Green  Riyer  to 

Morgan  Gulch.     Scale,  2  inches— 1  mile;  contour  interval  on  land  20  feet, 

on  river  surface  5  feet ;  vertical  scale  of  profiles,  1  inch =20  feet.    5  sheets 

(3  plans,  2  profiles). 

These  sheets  show  the  course  and  proflle  of  Yampa  River,  a  tributary  of  Green 
River,  from  its  mouth,  near  the  Utab-Colorado  boundary,  eastward  to  Morgan  Gulch. 

Hawaii 

Island  op  Lanai  :  Latitude,  20**  42'  30"  to  20°  57'  30"  ;  longitude,  156*  47'  30" 

to  157*  5'.     Scale,  1  lnch=l  mile ;  contour  interval,  50  feet. 

The  Island  of  Lanai  lies  Just  south  of  Molokai  and  Is  about  17  miles  long,  meas- 
ured on  its  northwest  axis,  and  about  12  miles  wide.  It  rises  steeply  from  the  sea 
on  the  south  and  west  sides  to  an  altitude  of  1,200  to  1,600  feet  and  on  the  north 
and  east  sides  even  more  steeply  to  tbe  ridge  forming  the  backbone  of  the  island, 
which  at  places  stands  nearly  8,000  feet  above  the  sea.  A  more  or  less  flat  upland 
occupies  much  of  tbe  central  part  of  the  island,  and  here  the  larger  settlements 
are  situated.  Among  the  many  unusual  features  shown  are  the  almost  entire 
absence  of  surface  streams,  the  long  pipe  lines,  the  almost  harborless  coast,  the 
numerous  benches  and  scarps  that  characrterlze  the  western  slope  of  the  ridge,  and 
the  striking  topographic  differences  between  the  northeastern  and  southwestern 
parts  of  the  island. 

♦Island  of  Molokai  :  Latitude,  21*  to  21°  15' ;  longitude,  156'  40'  to  157'  20'. 
Scale,  1  inch=l  mile;  contour  interval,  50  feet. 

The  Island  of  Molokni  Is  near  the  middle  of  the  Hawaiian  group,  lying  8  miles 
northwest  of  Maui  and  23  miles  southeast  of  Oahu.  It  is  39  miles  in  length  from 
east  to  west  and  averages  a  little  leHS  than  7  miles  in  width.  The  island  is  entirely 
of  volcanic  origin  except  the  coral  reefs  that  fringe  Its  south  side.  It  has  no  large 
active  volcanoes,  but  Maunu  Loa.  which  rises  to  a  height  of  1,381  feet,  is  believed 
to  be  an  old  volcanic  cone,  and  the  great  semicircular  ridge  in  the  eastern  part  of 
the  island  Is  believed  to  be  the  southern  half  of  a  giant  crater  whose  northern  half 
was  engulfed  by  the  sea  In  prehistoric  time.  Kamakou,  the  most  imposing  point  on 
this  ridge,  towers  to  a  height  of  4,070  feet  above  the  sea.  The  most  striking  sur- 
face features  of  the  island  are  the  enormous  gulches  that  have  been  cut  by  the 
streams  in  the  northern  slope  of  this  ridge,  some  of  them  to  a  depth  of  as  much  as 
3.500  feet.  The  north  shore  Is  precipitous,  having  been  cut  oflf  sharply  by  the  fault 
that  split  the  volcano.  The  island  contains  the  noted  leper  settlement  of  Kalau- 
papa. 
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*Kalapapa:  Latitude,  10**  15  to  10**  80';  longitude,  164*  40'  to  165^    Scale,  1 

iiich=l  mile;  contour  interval,  50  feet. 

Mup  of  an  area  at  the  oaat  end  of  the  island  of  Hawaii.  The  surface  features 
seem  to  be  dominated  by  a  line  of  small  volcanic  cones  that  trends  northeastward 
nearly  parallel  to  the  coast,  which  is  3  to  4  miles  distant.  From  this  line  of  cones 
the  surface  descends  steeply  to  tho  sea  on  tho  southeast  and  more  gently  on  the 
north.  The  highest  point  in  the  area  is  Heiheiahulu,  near  its  western  edge,  which 
rises  1,710  feet  above  sea  level.  The  map  shows  several  small  lava  flows  and 
many  fissures  in  the  hardened  lava,  which  run  parallel  with  the  line  of  cones. 


♦Kilauea:  Latitude,  19**  15'  to  10**  30';  longitude,  155*  15'  to  155'  30'.    Scale, 

1  inch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  on  the  southeastern  slope  of  the  island  of  Hawaii,  including  the 
famous  crater  of  Kllaueu  and  most  of  the  Hawaii  National  Park.  The  surface 
rises  from  sea  level  in  the  southeast  corner  of  the  area  to  a  height  of  more  than 
10.000  feet  on  the  flank  of  the  great  peak  of  Mauna  Loa,  but  the  slope  is  not 
regular,  as  the  young  and  immenst^  cone  of  Mauna  Lou  has  been  built  on  the 
older  and  lower  cone  of  Kiluuca.  The  surface  consisttf  largely  of  lava  that  has 
flowed  out  of  volcanic  vents  ut  different  times.  The  most  interesting  feature  shown 
on  the  map  is  the  crater  of  Kilauea,  which  has  a  length  of  29^  miles  and  a  width  of 

2  miles.  The  only  active  vent  iu  this  great  basin  is  the  crater  of  Halemaumau, 
which  has  a  diameter  of  about  1,200  feet.  The  old  cone  of  Kilauea  Is  marked  by  a 
great  system  of  cracks  that  run  in  a  southwesterly  direction  and  near  the  sea  by 
cliffs  that  trend  in  the  same  direction,  which  are  supposed  to  mark  displacements 
or  faults. 

•Makuu:  Latitude,  19'  30'  to  19*  45';  longitude,  154**  45'  to  155^     Scale  1 

lnoh=l  mile ;  contour  interval,  50  feet. 

Map  of  a  small  area  at  the  extreme  east  end  of  the  island  of  Hawaii,  including 
Cape  KumukahL     The  surface  slopes  uniformly  from  the  coast  to  an  altitude  of 

000  feet.  Near  Cape  Kumukahi  tne  regularity  of  the  surface  is  broken  by  a  few 
volcanic  craters,  the  largest  of  them  Kai)oho  Crater,  which  is  about  half  a  mile  in 
diameter  and  rises  about  400  feet  above  the  sloping  plain. 

•PuwA :  Latitude,  19*  15'  to  19*  30' ;  longitude,  155'  to  155*  15'.    Scale,  1 

incb'=l  mile;  contour  interval,  50  feet. 

Map  of  a  part  of  the  southeastern  slope  and  shore  of  the  Island  of  Hawaii  that 
lies  just  east  of  the  crater  of  Kilauea  and  includes  a  part  of  the  Hawaii  National 
Park.  The  surface  rises  with  conslclerable  regularity  n-om  sea  level  to  a  height  of 
4,000  feet  at  Kilauea  Iki  Crater,  which  marks  the  summit  of  the  old  cone  of  Kilauea. 
On  this  slope  are  the  numerous  craters  along  a  line  that  curves  eastward  from  the 
crater  and  the  cracks  and  escarpments  which  are  the  eastward  continuation  of 
similar  features  shown  on  tlie  map  of  the  Kilauea  quadrangle. 

niinoit 

[See  also  Missouri-Illinois] 

♦Alexis:  Latitude,  41**   to  41'*    15';   longitude,  00°   30'    to  90°   45'.     Scale, 

1  inch=l  mile ;  contour  interval,  20  feet 

Map  of  an  area  in  Mercer  and  Warren  counties,  about  10  miles  northwest  of 
GaleHUurg,  iu  the  northwestern  part  of  Illinois.  The  surface  back  from  the  main 
streams  is  a  remarkably  level  plain,  ranging  in  altitude  from  about  700  to  780  feet. 
The  streams,  which  are  parallel  and  flow  westward  to  Mississippi  River,  have  cut 
their  valleys  from  60  to  100  feet  below  the  surface  of  the  plain,  and  the  side 
branches  liave  to  some  extent  dissected  the  plain,  but  it  still  remains  a  distinct 
physiographic  feature,  showing  clearly  that  the  streams  have  cut  their  valleys  Ui 
comparatively  recent  time. 

♦DivEBNON :  I>atitude,  30°  30'  to  39°  45' ;  longitude,  89'  30'  to  89°  45'.    Scale  1 

inch=l  mile ;  contour  interval,  10  feet. 

Map  of  an  area  Just  south  of  Springfield,  lying  mainly  in  Sangamon  County  but 
Including  small  parts  of  Macoupin.  Montgomery,  and  Christian  counties.  The  sur- 
face is  very  flat  except  where  the  streams  have  cut  into  the  plain  to  a  depth  of  10 
to  40  feet.  It  ranges  iu  altitude  from  GOO  to  C50  feet  The  map  is  of  particular 
interest  to  teachers  of  physiography,  fur  It  shows  the  manner  in  which  a  newly 
made  plain  is  gradually  dissectinl — how  the  main  streams  and  their  branches  grow 
headward  until  channels  are  formed  in  all  parts  of  the  area. 

•Hexbcheb:  Latitude,   41°   to  41**   15';   longitude   88°   to   88°   15'.     Scale  1 

inch=l  mile ;  contour  interval,  10  feet. 

Map  of  an  area  in  Illinois  50  miles  south  of  Chicago,  lying  mainly  in  Kankakee 
County  hut  Including  in  its  western  part  narrow  stripe  of  Grundy  and  Living- 
ston counties.  Kankakee  Kiver  crosses  the  northeast  corn.  r.  and  thf  surface  slopes 
toward  this  stream  from  a  maximum  altitude  of  800  feet  to  about  600  feet.  The 
river  has  trenched  the  plain  to  a  depth  of  about  50  feet  and  Is  now  flowing  in  a 
Darrow  gorge  scarcely  wider  than  its  channel. 
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•Kankakee:  Latitude,  41*   to  41"   15';  longitude,  87**   45'   to  88*.     Scale,   1 

lnch=l  mile:  contour  interval,  10  feet. 

Map  of  parts  of  Kaakaliee  and  Iroquois  connties.  The  principal  town,  Kaokakeer 
ifi  on  the  Egyptian  Trail,  n  flrst-claMg  automobile  road,  65  miles  aouth  of  Chicago. 
The  area  is  drained  by  Kankakee  River.  The  surface  is  generally  flat  or  gently  roll- 
ing and  ranges'  in  altitude  from  550  to  741  feet.  The  level  land  along  the  river 
above  KiiiikuKce  Is  tlw  bottom  of  old  Lake  Kankakee,  and  the  rather  wide  river 
valley  is  supposed  to  have  formed  the  bottom  of  other  lakes  daring  the  Great  Ice 
Age. 

♦Gbboon:  Latitude,  42"   to  42**   15':  longitude,  89'   15'   to  89'   30'.     Scale,  1 
inch=l  mile ;  contour  interval.  20  feet. 

Map  of  parts  of  Kankakee  and  Iroquois  counties.  The  principal  town,  Kankakee, 
upland  that  stands  about  000  feet  above  sea  level.  In  the  upland  the  small  streams 
have  cut  rather  brond  valleys  that  have  gentle  slopes,  but  Rock  River,  the  principal 
stream  in  the  area,  has  cut  a  valley  that  is  but  little  wider  than  the  stream  Itself, 
and  the  slopes  that  lead  down  to  it  from  the  upland  are  at  places  very  steep.  The 
draina^re  whh  evidently  rearranged  when  the  glaciers  covered  this  region.  Rock 
River  was  formed  along  the  wet$tern  margin  of  the  ice,  and  its  valley  is  narrow  and 
8tc<>p  becauiie  it  Is  new. 

♦Raymond:  Latitude,  39"  15'  to  39"  30' :  longitude,  89'  30'  to  89*  45'.     Scale, 

1  inch=l  mile:  contour  interval,  20  feet. 

Map  of  an  area  about  20  miles  south  of  Springfield,  lying  mainly  in  Montgomery 
County  but  including  strijis  in  Macoupin  and  Christian  counties.  The  area  ia  re- 
markable for  the  scarcity  of  streams,  there  l>eing  only  two  within  its  lx>rderB. 
The  surface  is  a  very  perfect  plain  that  lies  at  an  altitude  of  about  650  feet,  and 
because  of  the  absence  of  well-marked  drainage  ways  much  of  the  area  coold  not  l>e 
farmed  until   It  was  drained  artiflcially. 

•Tayloeville  :  Latitude.  39**  30'  to  39*  45' :  longitude,  89**  15'  to  89**  30'.    Scale, 

1  inch=l  mile;  contour  interval,  10  feet. 

Map  of  an  area  alwut  10  miles  southeast  of  Springfield,  lying  mainly  in  Christian 
County  but  including  a  part  of  Sangamon  Ct>unty.  Elxcsept  for  the  trenches  10  to 
15  feet  deep  cut  by  the  larger  streams,  the  surface  is  an  almost  unbroken  plain. 
which  ranges  In  altitude  from  5fK)  to  620  feet.  This  area  iUustrates  the  develop- 
ment of  a  drainage  system  on  a  now  and  very  level  plain.  The  plain  was  formed 
by  the  great  ice  sheet  that  passed  over  this  i>»rt  of  the  country,  grinding  off  all 
projecting  points  and  filling  up  most  of  the  depressions  in  the  surface.  Sangamon 
River  was  the  first  stream  to  establish  itself  after  the  ice  melted,  and  its  course  was 
probably  determined  by  its  old  channel,  which  had  not  been  completely  obliterated. 
The  tributary  streams  and  their  branches  grew  beadward  until  the  present  drainage 
pattern   was  developed. 

Illinois-Indiana 

♦Momence:  Latitude,  41**  to  41**  15';  longitude,  87"  30'  to  87**  45'.    Scale,  1 

inch=l  mile;  contour  interval,  10  feet. 

Map  of  an  area  in  'the  valley  of  Kankakee  River,  about  50  miles  south  of 
Chicago.  The  area  lies  mainly  in  Illinois  but  extends  into  Indiana  for  al>out  IVi 
miles.  The  northern  third  of  the  area  is  n  rolling  upland  that  stands  about  700 
feet  above  sea  level.  The  remainder  is  a  flat  plain  on  which  there  are  many 
irregular  knobs  and  knobby  ridges  10  to  HO  feet  high.  The  plain  was  evidently  the 
bottom  of  a  lake  that  lay  in  front  of  a  glacier,  and  the  knobs,  which  are  arranged  in 
more  or  less  regular  lines,  indicate  the  position  of  the  ice  front  at  difl!erent  stages  of 
the  retreat  of  the  ice. 

UUnols-Miuouri 

♦Alto  Pass:  Latitude,  37**  30'  to  37"  45' ;  longitude,  89'  15'  to  89*  30'.     Scale, 

1  inch==l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  bordering  the  Mississippi  River  bottoms,  about  40  miles  north  of 
Cairo.  The  western  thlnl  of  the  area  includes  the  bottom  over  which  Big  Muddy 
River  flows  in  a  sinuous  course  to  the  MLssissippi.  which  enters  the  area  at  two 
places  on  its  western  edge.  This  bottom  is  verv  flat  and  is  in  places  so  swampy 
that  it  can  not  be  farmed.  The  most  striking  feature  is  the  prominent  blolt  that 
bounds  the  river  bottom  on  the  east.  This  blufT.  known  as  he  Pine  Hills,  rises 
abruptly  800  feet  above  the  plain,  which  has  an  altitude  of  350  to  800  feet. 

•Quincy:  Latitude,  37**  30'  to  37*  45':  longitude,  01**  15'  to  91*  30'.     Scale, 

1  inch=l  mile:  contour  interval,  20  feet. 

Map  of  the  part  of  the  Quincy  quadrangle  that  lies  east  of  MlisinippI  River, 
including  a  large  part  of  Adams  County  and  a  small  strip,  about  half  a  mile  wide, 
of  Pike  County.  111.  The  most  interesting  feature  shown  on  the  map  is  Mississippi 
River,  whose  tortuous  channel,  numerous  islands,  and  sandbars  show  that  the 
stream  is  at  times  loaded  with  more  earthy  material  than  it  can  carry.  The 
land  between  the  river  and  the  bluff  on  the  east  is  a  typical  river  bottom,  marked 
by  many  bodies  of  stagnant  water  that  occupy  abandoned  channels  of  the  river. 
The  map  shows  also  the  artificial  levees  by  which  most  of  the  bottom  land  is 
protected  from  floods  and  made  suitable  for  cultivation. 


PUBLICATIONS  19 

Indiana 

[See  Illinois-Indiana] 
Iowa 

^Melcheb:  Latitude,  41*  to  41*'  16';  longitude,  03**  to  OS**  15'.     Scale,  1  inch= 

1  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Marion,  Monroe,  and  Lucas  counties  about  35  milf^s  southeast 
of  Des  Moines.  The  surface  originally  consisted  of  a  fairly  regular  plain  ranging 
in  altitude  from  940  to  1,040  feet.  In  this  plain  the  streams,  which  are  all 
tributary  to  Des  Moines  River,  have  sunk  their  channels  to  a  depth  of  100  to  200 
feet,  leaving  the  surface  a  rolling  upland  with  steep  slopes  near  the  streams. 
This  is  esMntially  a  prairie  region,  bat  almost  every  ravine  contains  a  scanty 
growth  of  trees. 

Kantacky 
[See  also  Tennessee-Kentucky  and  Tefinesseee-Missouri-Kentucky] 

*CuB  Run  :  Latitude,  37**  15'  to  37'  30' ;  longitude.  86''  to  86^  15'.     Scale.  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Grayson,  Edmonson,  Hart,  and  Hardin  counties,  in  central 
Kentucky.  This  area  is  hilly  and  rather  difficult  of  access.  It  is  traversed  from 
northeast  to  southwest  by  Nolin  River,  which  is  one  of  the  crookedest  rivers  in 
the  country.  The  length  of  the  river  measured  on  a  median  line  through  its  bends 
is  about  24  miles,  but  the  actual  length  measured  around  the  bends  is  about  66 
miles. 

^Frankfort:  Latitude,  38*   to  38**   15';   longitude,  84*   45'   to  85^     Scale,   1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  the  **  blue  grass  *'  region  with  Frankfort,  the  capital  of  the 
State,  in  its  northern  part.  The  surface  consists  of  an  upland  plain,  800  to  000 
feet  above  sea  level,  in  which  Kentucky  River  has  cut  a  gorge  whose  walls  are  at 
many  places  300  feet  high  and  nearly  vertical.  The  gorge  winds  across  the  area 
in  great  loops  or  meanders.  In  places  the  river  has  abcmdoned  its  old  gorge  by 
cutting  oir  the  narrow  neck  of  the  meander,  leaving  a  loop-shaped  valley  with  a 
flat  floor  that  is  poorly  drained.  A  noted  example  is  the  abandoned  meander  in 
which  the  city  of  B^ankfort  stands. 

-•Leitchfield  :  Latitude,  37"  15'  to  37°  30' ;  longitude,  86**  15'  to  86**  30'.    Scale, 
1  inrh=l  mile;  contour  interval,  20  feet. 

Bfap  of  an  area  in  Grayson,  Eklmonson,  and  Butler  counties.  The  surface  is  hilly, 
and  the  hills  rise  100  to  400  feet  above  the  bottoms  of  the  adjacent  valleys.  The 
beds  of  rock  beneath  the  surface  nearly  everywhere  He  flat,  and  hard  beds  here  and 
there  form  flat-topped  hills  and  ridged.  In  the  northern  part  of  the  area  sharper 
ridges  indicate  the  presencn  of  upturned  beds  of  rock. 

Looialana 

*8abepta  :  Latitude,  32'   45'   to  33° ;  longitude,   ^°   15'   to  93°   30'.     Scale. 

1  inch=l  mile ;  contour  interval,  20  feet. 

Mop  of  part  of  Webster  Parish  and  about  15  square  miles  of  Bossier  Parish. 
This  area  includes  the  Spring  HiU-Sarepta  gas  field  and  the  recently  discovered  oil 
fleld  of  Cotton  Valloy.  The  main  streamw  flow  in  flat,  swampy  valleys  a  mile  or 
more  wide,  and  the  upland  is  of  the  gently  rolling  type  that  is  gi*nerally  character- 
istic of  the  Coastal  Plain.  The  altitude  ranges  from  160  to  420  feet.  Settlement 
is  largely  confined  to  the  well-drained  parts  of  the  upland,  and  probably  not  over 
40  per  cent  of  the  area  is  cleared  and  farmed. 

Maine 

♦Long  Pond:  Latitude,  45°  30'  to  45^  45';  longitude  70^  to  70"  15'.     Scale, 

1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  part  of  Somerset  County,  about  15  miles  west  of  Moosehead  Lake.  The 
surface  consists  generally  of  an  upland  that  ranges  from  1,200  to  1.500  feet  above 
sra  level,  upon  which  stand  almost  conical  knobs  or  short  rldgos.  Bean  Brook 
Mountain  rises  to  a  height  of  2,620  feet  above  sea  level.  The  country  is  an  almost 
unbroken  wilderness.  The  principal  settlements  and  the  main  lines  of  travel  are 
along  Moose  River,  which  crosses  the  area  from  west  to  east,  and  on  Long  Pond, 
which  is  an  expanded  part  of  the  river.  The  surface  of  the  ar(«.  bears  the  marks 
of  having  been  greatly  modified  by  the  ice  sheet  that  passed  over  it  in  glacial 
time,  disarranging  the  drainage  lines,  smoothing  the  slopes  of  the  knobs,  and  dump- 
ing masses  of  loose  material  here  and  there. 


\ 
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MiMMwri 

[See  also  Illinois-Mlsijouri  and  Tennessee-Missouri-Kentiicky] 

♦Bbaymeb:  Latitude,  39**  30'   to  39°   45';   longitude,  93**   45'   to  94'.     Scale, 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  on  Missouri  Rivor.  about  20  milf^s  north  of  Lexington.  The  tar- 
face  iK  a  gently  rolling  upland.  900  to  1,000  feet  above  sea  level.  Into  this  upland 
Shoal  Creek  has  cut  a  broad  valley,  the  bottom  of  which  is  irregular  in  outlln»'  but 
very  flat. 

♦Chula:  Latitude,    31)°    45'    to    40';    longitude.    93°    15'    to   93"    30'.      Scale, 

1  inch=l  mile;  contour  interval,  20  feet. 

The  Chula  quadrangle  includes  parts  of  Livingston,  Grundy,  and  Linn  counties, 
but  onlv  its  western  half  Is  shuwn  on  the  map.     The  surface  is  a  rolling  upland 
from   780   to   880  feet  above  wea   level.     The   vall<*y  of   Medicine   Creek   crosse.s   the 
ai'ta  from  north  to  south.     The  llatnens  hf  this  valley  floor  Indicates  that  the  flo^w 
of  the  .stream  hau  been  arrested,   causing  the  silt  held  in  supension   to   l>e  dropped^ 
and  the  vaUey  to  be  **  drowned  "  in  silt. 

♦Dawn  :  Latitude,  39°  30'  to  39'  45' :  longitude,  93°  30'  to  93°  45'.     Scale,     :i 

lnch=l  mile;  contour  interval,  20  feet. 

The  Dawn  quadrangle  includes  parts  of  Carroll  and  Ijivingston  counties,  but  on  ^  y 
its  northern  half  is  shown  on  the  map.  Grand  River,  the  largest  stream  in  tSzac 
area,  crosses  Its  northeast  corner,  and  Shoal  Creek,  a  tributary  of  Grand  Rlv^s  t. 
floTvs  across  It  in  a  valley  that  ranges  from  1  to  2  miles  In  width.  The  gqrfa-^ge 
away  from  the  streams  Is  gently  rolling  and  ranges  in  altitude  from  660  to  9  ^^ft 
feet.  The  valleys  of  both  Grand  River  and  Shoal  Creek  have  been  silted  up  un  "«:ll 
they  are  now  so  flat  that  drainafic  Is  impeded.  A  large  drainage  ditch  has  be^^n 
cut  in  the  valley  of  Shoal  Creek. 

♦Hale:  Latitude,  39°  30'  to  39°  45':  longitude,  93°  15'  to  93'  30'.     Scale^       1 

inch=l  mile ;  contour  interval,  20  foet. 

Map  of  parts  of  Charlton,  Livingston,  and  Lynn  counties.  Only  the  northg^  •»'° 
half  of  the  area  bounded  by  the  parallels  and  meridians  indicated  is  shown.  XT  le 
area  mapped  Is  crossed  by  Grand  River,  whose  valley  is  very  flat  and  ranges  m 
width  from  2  to  .'S  mlle.«i.  1'he  upland  on  either  side  Is  gentlv  rolling  and  ranges  i^ 
altitude  from  640  to  890  feet.  Grand  River  has  a  very  slight  fall  in  this  ar^^»- 
.  Owing  to  its  low  gradient,  the  river  flows  In  a  very  meandering  course. 

♦Maysville:  Latitude,  39°  45'  to  40°;  longitude,  94°  15'  to  94**  30'.     Scale ^     ^ 

lnch=l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  De  Kalb  County.  50  miles  northeast  of  Kansas  City.     The  »'■-*'*' 
face  conKi«ts  of  a  rolling  upland,  which  has  little  variety  in  any  part  of  the  at-^^^^ 
The  divide  between  the  drainage  basins  of  Grand  River  on  the  east  and  Mlsso'a-J^*^ 
River  on  the  west   passes   through   this  area,   and  on  that  low   ridge   the   hlgli^^* 
points  reach  an  altitude  of  1.000  feet. 

♦Perryvii.le :  Latitude,  37°  30'  to  37*  45':  longitude,  SO**  45'  to  90°     Scale,       ^ 

inch=l  mile;  contour  inteiTal,  20  feet. 

Map  of  an  area  In  Perry,  Bollinger,  and  C?ape  Ginirdeau  counties.  Just  west 
Mississippi   River  and  abv)Ut  65  miles  from   St.   Louis.     The  gently  rolling  surTJ 
slopes  eastward  from  an  altitude  of  a  little  more  than  800  feet  to  about  400  U 
A  belt  of  nearly  level  land  In  the  vicinity  of  Terryvllle  is  characterized  by  a  _ 
many   sink   hoh's.   8howing   that   it   Is   underlain   by   limestone,   in   which  there 
many  caverns  and  underirround  channels. 

♦Plattsbijko  :  Latitude.  39°  27'  21"  to  39°  45';  longitude,  94*  15'  to  94° 

Scale,  1  inch=l  mile:  contour  interval,  20  feet. 

Map  of  a  part  of  Clinton  County,  about  30  miles  north  of  Kansas  City.  '^5p^:^3« 
map  nas  been  oxtend<»d  about  l\  miles  south  of  the  Plattsburg  quadrangle,  to  '•^  "^^e 
southerly  boundary  of  Clinton  ^^ounty.  The  highest  points  are  1,080  feet  al>"^-Ia^  t- 
sea  level :  but  In  other  parts  of  the;  area  the  ridges  are  only  slightly  lower, 
taining  about  1,060  feet. 

♦Winston  :  Latitude,  39°  45'  to  40° ;  longitude,  94°  to  94°  15'.     Scale.  1  inch 

milo ;  contour  interval.  20  feet. 

Map  of  an  area  about  50  mlle.'<  northea.st  of  Kansas  City,  lying  mainly  In  Davl- 
County,  but  Including  strips  of  l")e  Kalb  and  Caldwell  counties.     The  surface  is* 
gently  rolling  upland,  which  ranges  in  altitude  from  750  to  about  1,070  feet. 

MlMonri-IIIinois 

♦Cape  Gibxrdeau:  Latitude,  37°  15'  to  37°  30';  longitude,  80°  30'  to  89"  -^^  ^ 

Scale,  1  inch=l  mile;  contour  interval,  20  feet. 

Map   of   an   area    in   southeastern    Missouri,    25    miles   northwest   of   Cairo,    fi^^ 
mainly  in  Cape  Girardeau  County.     Most  of  the  area  is  part  of  the  Osark  PlateatJ^' 
The  low  land  along  the  south  edge  belongs  to  the  Mississippi  alluvial  plain. 
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Kvru4m 

[See  ArizoMa-Nevada] 
Nww  M cxk* 

TATB  OF  New  Mexico,  topographic  mapw    Scale,  1  inch =8  miles ;  contour  inter- 
val, 100  meters  (328  feet). 

A  map  showing  bj  brown  contour  lines  the  dlverslfled  conflguration  of  the  surface 
of  New  Mexico.  The  township  subdivisions,  the  county  bonndaries,  the  forest  and 
other  Government  reservations,  and  railroadB.  towns,  and  villages  are  shown  In 
black ;  the  drainage  in  blue.  The  contour  lines  show  many  notable  features  of  the 
landscape  that  will  be  of  interest  to  travelers  on  roads  or  in  the  air,  to  students 
of  physiography,  and  to  engineers  engaged  in  development  of  railroads,  automobile 
roads,  and  irrigation  projects.  As  climate,  crops,  water  supply,  and  the  distribution 
of  forests  are  cloKely  related  to  altitude,  a  contour  map  Indicates  the  distribution  of 
lands  suitable  for  various  uses. 

New  York 

A.NDE8 :  Latitude,  42**  to  42°  15' ;  longitude,  74'  45'  to  75**.     Scale,  1  inch=l 

mile;  contour  interral,  20  feet. 

Map  of  an  area  that  lies  mainly  in  Delaware  County  but  includes  small  parts  of 
Ulster  and  Sullivan  counties.  The  surface  consisted  originally  of  a  high  but  prob- 
ably rolling  plateau  in  which  East  Branch  of  Delaware  River  and  its  tributaries  nave 
cut  a  network  of  steep-sided  ravines  that  range  in  depth  from  500  to  1,300  feet.  The 
hilltop  ranges  from  about  2.300  feet  to  more  than  2.900  feet  above  sea  level.  The 
highest  rldgo,  which  lies  Just  west  of  Middle  Mountain,  is  the  western  end  of  the 
Catskill  Mountains,  which  rise  elsewhere  to  a  height  of  4,025  feet. 

Arcade:  Latitude,  42'*  30'  to  42'  45';  longitude,  78"  15'  to  78**  30'.     Scale,  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  al>out  20  miles  east-southeast  of  BufPalo,  lying  mainly  In  Wyoming 
County  but  including  parts  fo  Allegheny,  Cattaraagus,  and  Erie  counties.  The  siur- 
face  is  an  upland  which  ranges  in  altitude  from  1.800  to  2.1U0  feet.  Many  of  the 
valleys  that  originally  crossed  the  area  have  been  partly  or  wholly  filled  by  boulder 
clay  brought  in  by  the  great  ice  slieet  that  invaded  this  region  from  the  north  and 
modifled  the  courses  of  the  streams.  At  one  time  the  ice  sheet  blocked  Cattaraugus 
CnM'k  about  20  miles  we.st  of  this  area,  forming  a  lake,  the  upper  end  of  whlcli 
reached  the  site  of  Yorkshire,  In  the  southwest  corner  of  the  area. 

Belmont  :  Latitude,  42'*  to  42**  15' ;  longitude,  78'  to  78*  15'.     Scale,  1  inch= 

1  mile ;  contour  interval,  20  feet 

Map  of  an  area  In  Allegany  County,  about  midway  between  Jamestown  and  Elmira, 
on  the  divide  between  the  Mississippi  and  St.  Lawrence  drainage  basins.  Its  north- 
east comer  is  crossed  hv  Genesee  River,  whose  valley,  about  a  mile  wide.  Is  almost 
the  only  level  land  in  the  area.  The  rest  of  the  area  is  composed  entirely  of  hills 
separated  by  narrow  valleys.  If  these  valleys  were  filled  the  surface  would  be  a 
nearly  smooth  plain,  ranging  in  altitude  from  2,200  to  about  2,500  feet.  The  loweat 
point  is  in  the  valley  of  Genesee  River. 

Sllicottville:  Latitude,  42**  15'  to  42**  30';  longitude,  78*  30'  to  78°  45'. 

Scale,  1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  about  25  milos  southeast  of  Buffalo.  The  surface  consists  almost 
entirely  of  hills  and  ridges,  most  of  them  rounded  and  few  less  than  2  square  miles 
in  extent.  The  highest  of  thi  se  is  McCorty  Hill,  which  reaches  an  altitude  of  2,304 
feet.  If  the  valleys  were  filled  the  surface  would  be  that  of  a  sloping,  somewhat 
rolling  plain.  Such  was  probably  its  condition  ages  ago :  then  the  streams  cut 
their  present  valleys,  leaving  the  hills  as  unreduced  remnants  of  the  old  plain. 

ft-i^NKLiNviLLE:  Latitude,  42**  15'  to  42°  30';  longitude,  78"  15'  to  78'  30'. 

Scale,  1  inch=l  mile:  contour  interval,  20  feet. 

Map  of  an  area  35  miles  southeast  of  Buffalo,  lying  mainly  in  the  norths 
€^a stein  part  of  Cattaraugus  County  but  including  a  strip  about  3  miles  wide  in 
j\ll4'gany  Couuty.  The  surface  consists  of  large  hills  with  flat  or  rounded  summits, 
which  stand  2,<K)0  to  2.200  ft-et  or  more  above  sea  level.  The  hills  are  distributed 
in  grirat  groupf4,  between  w^hich  there  are  pronounced  valleys,  cut  400  to  600  feet 
below  the  level  of  the  upland.  Several  of  the  valleys  cross  the  area  from  north 
to  south,  but  the  <lrainuge  is  divided  near  the  middle  of  the  area,  that  flowing  to 
the  south  finding  its  way  into  Allegheny  River  and  that  flowing  to  the  north 
reaching  the  (>reat  Laken. 

J*Hinoville:  Latitude,   42**   30'   to   42*»   45':   longitude,   78'   30'    to   78"   45'. 

Scale,  1  iuch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  10  miles  noutheast  of  Buffalo,  lying  mainly  in  Brie  County  but 
including  a  few  square  miles  of  Cattaraugus  County.  The  surface  is  an  upland 
that  ranges  in  altitude  from  1,200  to  1,800  feet.  The  valleys  of  several  creelcs 
divide  the  upland  into  large  rounded  hills  or  ridges,  such  as  abound  in  a  large 
area  in  the  southwestern  part  of  the  State,  including  the  Finger  Lalce  region.  The 
sides  of  the  valleys  were  long  Ago  smoothed  by  the  passage  of  glaciers  over  this 
area ;  since  that  time  the  numerous  minor  stri>ams  that  flow  down  those  slopes 
have  carved  parallel  chnnin'Is  until  the  slopi-s  an>  ridgod  like  giant  washboards. 
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^Lebanon  :  Latitude,  44**  30'  to  44**  45' ;  longitude,  122**  45'  to  123\    Scale,  1     1^ 

inch=l  mile;   contour  interval,  25  feet      (New  edition,  showing  entire 

quadrangle;  previous  edition  showed  only  a  part  of  the  southern  hidf.) 

Map  of  an  area  in  the  eastern  part  of  the  Willamette  Valley,  just  east  of  Albtii7i 
drained  by  Santiam  River.  The  lower  part  of  it  ranges  from  JuM)  to  SCO  feet  abo?e 
sea  level.  Many  isolated  buttes  and  ridges  rise  100  to  1,100  feet  above  this  plain« 
standing  out  as  prominent  landmarks  in  an  otherwise  unbroken  expanse.  Th« 
highest  peak  in  the  area  is  Peterson  Butte,  1,480  feet  above  sea  level. 

P«iuisjrWaBlA 

[Soe  also  West  Virgiuia-Pennsylvania] 

♦Du  Bore:  Latitude,  41**  to  41°  15';  longitude,  78^  45'  to  79**.     Scale,  1  incli= 

1  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  Jefferson  and  Clearfield  counties,  in  the  bituminous  coal  field. 
about  70  miles  northeast  of  IMttsburgh.  The  surface  consists  of  a  hilly  upland, 
which  ranges  in  altitude  from  about  1.800  to  about  2,000  feet.  Most  of  the  area.  !■ 
drained  by  8trram«  that  flow  Into  Allegheny  River,  but  a  few  square  milea  ^^ 
drained  by  tributaries  of  the  West  Branch  of  Susquehanna  River.  The  lowest  pqinC 
in  the  divldp  between  these  drainage  basins  has  an  altitude  of  about  1,620  f^t. 
lowest  point  in  the  area  is  on  Sandy  Lick  Creek,  1,800  f^et  above  sea  lorel. 


♦  Mauch  Chunk  :  Latitude,  40**  45'  to  41' ;  longitude,  75^  30'  to  75*  45'.    Scale. 

1  inch=l  mile. 

Map  of  parts  of  Carbon,  Monroe,  Lehigh,  and  Northampton  counties,  named  toT 
the  town  of  Mauch  Chunk,  which  stands  at  the  east  end  of  the  Southera  Antbra- 
cite  field.  The  area  Is  crossed  by  Lehigh  River,  which  has  cut  its  way  southeast- 
ward across  the  plateaus  and  ridges  of  the  area  regardless  of  their  height.  In 
some  of  the  gaps  thus  cut  the  crest  of  the  ridge  is  1,100  feet  above  the  streaLO. 
The  highest  point  in  the  area  is  Stony  Ridge,  in  the  northern  part,  which  rises 
1,960  feet  above  sea  level.  The  lowest  point,  on  Lehigh  River  at  Slatington,  » 
860  feet  above  sea  level. 

♦  Mount  Union  :  Latitude,  40*  15'  to  40''  30' ;  longitude,  77*  45'  to  78^     Sco.l«» 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  that  lies  mainly  in  Huntington  and  Mifflin  counties.  The  lar^Bj^ 
town  is  Mount  Union,  which  is  uy  air  line  31  miles  east  of  Altoona  and  55  ies-^^ 
west  of  Harrisburg.  The  most  striking  surface  feature^  are  the  areat  j^r^mJi^ 
mountain  ridges  and  the  long,  narrow  valleys  between  them.  Jacks  Moun^  ^^' 
which  is  cut  by  Juniata  River  just  west  ef  Mount  Union,  is  the  highest  ridge.,  *^' 
tainlng  a  height  of  2,860  feet  In  Butler  Knob. 

•Oil  City:  Latitude.  41  •  15'  to  41'  30';  longitude,  79''  30'  to  79**  45'.     Scr^l®* 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  that  lies  mainly  in  Venango  County  but  includes  small  ^^J^ 
of  Clarion  and  Forest  counties.     The  principal  town  in  the  area  is  Oil  City,  w  'S=iico 


was  the  center  of  the  petroleum  industry  that  followed  the  drilling  of  the  firs 


oil 


Krt  of  the  area.  Near  the  main  streams  the  plateau  has  been  deeply  tren^^^o^ 
the  smaller  tributaries,  which  flow  in  narrow  ravines  about  40o  feet  <■  ^K 
iTack  from  the  main  streams  the  country  is  a  rolling  plateau  from  1.400  to  1  «  fjji 
feet  al>ove  sea  level.  The  lowest  point  in  the  area,  on  Allegheny  River,  is  a  1  &  ^"^ 
less  than  1,000  feet  above  sea  level.  The  highest  point  is  a  knob  just  soutl:^  ^^ 
I>owell  Comers,  which  rises  to  1,700  feet. 

♦  Stoddabtsviixe  :  Latitude,  41"  to  41'  15' ;  longitude,  75*  30'  to  75"  45'.    Scr^»l^' 

1  lnch=l  mile;  contour  interval,  20  feet. 

Map  of  part  of  the  Pocono  Plateau  in   Carbon,  Monroe,  Luieme,  and  Lel^^^^ 
counties,  about  12  miles  south  of  Scranton.     The  surface  is  a  gently  rolling  t^'*^'*^ 
that  stands  about  1,800  feet  above  sea  level,  above  which  many  knobs  and  rl 
rise   100   to  400  feet   higher.     The   drainage   from   the   plateau   is  carried   ofT 
Lehigh  River,  which  crosses  the  area  in  a  gorge  300  to  400  feet  deep. 

♦Tionesta:  Latitude,  41'  15'  to  41'  30' ;  longitude,  79*  15'  to  79"*  80'.     Sc^ 

1  inch=l  mile;  contour  interval,  20  feet. 

Map   of   an    area   lying   mainly   in   Clarion   and    Forest   counties.     The*  sor^' 
ranges  in  altitude  from  about  1,600  feet  on  the  west  to   1,700  feet  on  the  pr 
Allegheny   RlTer   crosses   the  northwest    comer   of   the    area,   and   Clarion   Rl 
crosses  its  southeatrit  comer. 
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SMtk  Diikote 

:  Latitude,  44*  16'  to  44»  30' ;  longitude,  100^  15'  to  lOO*  30'.    Scale, 

1  iiich=l  mile;  contour  intenral,  20  ^t. 

Map  of  an  area  in  Hughes  and  Stanley  connties,  Indnding  the  city  of  Pierre, 
the  capital  of  the  State.  The  undissected  surfiic^  of  the  area  atands  aboot  1,800 
feet  above  sea  level.  Into  this  plain  Missouri  Biver  has  cut  a  trench  a  little 
more  than  a*  mile  wide  and  nearly  400  feet  deep.  Bad  River,  which  enters  the 
master  stream  Just  opposite  Pierre,  has  cut  a  similar  trench  about  half  a  mile 
wide.  In  the  Ice  Age  a  great  glacier  lay  on  the  northeast  side  of  the  Missouri, 
and  tha  part  of  the  plain  it  oovered  was  plastered  over  with  dibria  gathered  by 
the  ice  in  its  passage  from  regions  far  north. 

Kentacky 


llydale:  Latitude,  36'  30'  to  36'  45' ;  longitude,  85*  15'  to  85**  30'.     Scale, 

1  inch=l  mile ;  contour  interval,  20  feet 

The  LI  llydale  quadrangle  is  about  equally  divided  between  Tennessee  and  Kentucky. 
This  map  shows  only  the  southern  half  of  the  quadrangle,  which  Includes  parts  of 
day,  Overton,  and  Picket  counties,  Tenn.  The  surface  consists  of  an  upland 
plateau  from  000  to  1.100  feet  above 'sea  level.  Above  this  plateau  rise  a  numoer  of 
knobs  that  are  several  hundred  feet  higher.  The  highest  point  In  the  area  mapped  is 
Pilot  Knob,  1,308  feet  above  sea  level.  The  plateau  has  been  trenched  so  deeply  and 
completely  by  the  small  streams  draining  Into  Obey  River  that  but  little  level  land 
remains.  The  most  striking  feature  shown  oo  the  map  is  the  deeply  cut,  meandering 
channel  of  Obey  River. 


CEXFOOT  Lakb:  Latitude,  36'  15'  to  36"*  30';  longitude,  80*  15'  to  80*  30'. 

Scale,  1  inch=l  mile;  contour  intervals,  5  and  20  feet. 

Map  of  an  area  that  lies  chiefly  in  Lake  and  Obion  counties,  Tenn.,  but  includes 
a  small  part  of  Missouri  In  one  of  the  bends  of  Mississippi  River  and  a  verv  smaU 
strip  of  Kentucky.  This  area  contains  Reelfoot  Lake,  a  body  of  water  that  lies  in  a 
depression  caused  by  the  New  Madrid  earthquake  in  1812.  The  lake  has  long  been 
noted  as  the  haunt  of  great  hosts  of  game  birds.  It  is  now  owned  by  the  State  of 
Tennessee,  and  land  on  the  banks  of  the  lake  is  being  purchased  for  a  State  partE  and 
game  preserve.  The  Mississippi  bottom  land  stands  about  800  feet  above  sea  level 
and  is  bounded  on  the  east  by  the  river  bluflT,  which  rises  abruptly  to  heights  of  100 
to  160  feet. 

Tcsas 

(AN8AS  Pass  :  Latitude,  27«  45'  to  28'' ;  longitude,  97**  to  OT""  15'.    Scale  1 
inch=l  mile;  contour  interval,  5  feet. 

Map  of  an  area  on  the  coast  of  Texas  that  Includes  parts  of  Aranaas,  San  Patricio, 
and  Nueces  counties,  also  the  well-known  Aransas  Paas,  which  is  the  main  water 
highway  to  the  Port  of  Corpus  Chrlsti.  Facing  the  open  water  of  the  Gulf  of  Mexico 
are  Mustang  and  St.  Joseph  islands,  which  are  nothing  more  than  a  narrow  band  of 
sand  dunes  that  form  part  of  the  great  barrier  beach  that  lines  most  of  the  Texas 
coast.  Here  and  there  the  barrier  beach  Is  cut  by  a  narrow  pass  that  affords  a 
means  of  communication  between  the  Gulf  and  the  protected  waters  of  the  shallow 
bays.  Aransas  Pass  Is  one  of  the  most  traveled  of  these  waterways.  Behind  the 
barrier  beach  lie  Corpus  Christl  Bay,  Redfish  Bay,  and  Aransas  Bay  and  several 
marshy  Islands. 

AND  OAS  FIELDS  OF  THE  STATE  OF  TEXAS.     Scalc,  1  inch=about  12  miles. 

Map,  In  two  sheets,  showing  by  distinctive  colors  and  symbols,  on  a  new  baae, 
productive  oil  and  gas  fields,  localities  at  which  oil  or  gas  has  been  produced,  main 
pipe  lines,  oil  refineries,  and  salt  domes  that  have  produced  or  may  produce  oiL 
Water  features  are  printed  In  blue,  cultural  features  in  gray,  oil  fields  and  wells 
in  green,  gas  fields  and  wells  In  red,  and  pipe  lines,  oil  remierles,  and  salt  domes  In 
purple.    The  map  shows  the  location  of  the  Balcones  fault  sone. 

arRONiLLAB :  Latitude,  27*'  30'  to  27'  45' ;  longitude,  97'  30'  to  97°  45'.    Scale, 
1  inch=l  mile;  contour  interval,  5  feet. 

Map  of  an  area  In  the  southern  part  of  Texas,  about  100  miles  from  Brownsville. 
It  lies  mainly  In  Nueces  County  but  Includes  a  strip,  about  4  miles  wide,  of  the 
northern  part  of  Kleberg  County.  The  surface  of  the  area  is  a  very  smooth  plain, 
which  ranges  from  40  to  60  feet  above  sea  level.  In  this  ploln  Agua  Dulce  Creek 
which  in  its  upper  stretches  Is  known  as  Petronllla  Creek,  has  cut  a  channel  so 
recently  that  it  has  not  yet  been  widened  much  beyond  the  space  actually  occupied 
by  the  water,  but  the  small  tributaries  are  working  their  way  heodward  and  will 
eventually  dissect  the  plain.  j     ^^         ^M  a*iu 
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Utah-Wsromiiiv 

Qbebiv  River:  Plan  and  profile  of  Green  River  from  Green  River,  Utah,  to 

Green  River,  Wyo.     Scale,  1  inch=H  mile;  contour  interval  on  land  20 

feet,  on  river  surface  5  feet ;  vertical  scale  of  profiles,  1  incli=20  feet.  16 

sheets  (10  plans,  6  profiles). 

Sheets  A-J  show  the  course  of  Green  River  In  the  canyons  it  has  cut  throi 
the   Uinta   Mountains  and,   by   means   of  surface   contour   lines,   the   form   of 
canyon  walls  to   a   height   of  a   few  hundred   feet   aboye  the  leTel  of  the  rl^ 
Sheets  K-P  show  the  pro^le  of  the  surface  of  the  river  throughout  the  stre^  "^tb 
mapped.     The   profile  snows   marked   differences  in   slope,   which  depends  on      ^Khe 
character  of  the  rocks,  being  very  flat  in  the  soft  Tertiary  rocks  but  steep  wIa.   ^e 
the  river  in  cutting   the  very   hard  rocks  of  the  Uinta  Mountains.     The  steei^  •est 
slope  for  a  mile  or  more  is  in   Split  Mountain  Canyon,  where  the  river  desce^Knda 
125  feet  in  5  miles. 

Vermont 

^Babbe:  Latitude,  44'   to  44**   15';   longitude,   72*'   30'   to  72**   45'.     Scale-  ^  1 
lneh=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Washington  and  Orange  counties.  Just  south  of  MontpeA.  9er. 
The  surface  is  very  hilly,  and  the  hlUs  and  ridges  rise  100  to  1,700  feet  al^  •Ave 
the  adjacent  valleys.  The  lowest  points  are  «'>20  feet  above  sea  level,  wt=^  ere 
Winooski  and  Dog  rivers  leave  the  area  on  its  northern  border.  The  higkumest 
peak  is  Raid  Mountain,  2,586  feet  above  sea  level.  WinoosU  River  flows  at  ner^  rly 
right  angles  to  the  general  trend  of  the  mountains,  and  its  valley  is  a  n»  "va 
traveled  avenue  of  communication  eastward  and  westward.  Travel  northward  -^^^^J 
southward  is  greatly  facilitated  by  many  long  valleys,  which  contain  well-trav«:^"'le<l 
highways  and  lines  of  railroad.  The  map  shows,  east  of  longitude  72*  30'.  a  s  -^inp 
of  territory  alKiut  2  miles  wi<le  so  as  to  include  all  of  Barre  and  the  great  grn"^:'^lte 
quarries  southeast  of  the   city. 

♦BN08BXTOG  Falls  :  Latitude,  44**  45'  to  45** ;  longitude,  72°  45'  to  73^     Se 

1  inch=l  mile;  contour  interval,  20  feet 

Map  of  an  area  that  lies  mainly  in  i<>anklin  County  and  extends  north  to 
Canaaian  line.     It   includes  a  small  part  of  Lamoille  County.     Most  of  the 
lies  in  the  foothill  belt  on  the  west  side  of  the  Green  Mountains,  but  the  extr 
•outheast  comer  embraces  a  small  part  of  the  mountains  and  the  sorthweat  co^  . 

some  of  the   terrace  plains  <jf  the  Lake  Champinln   region.     The   area  is  crofc   "^^ 
by  Missisquoi  River,  which  flows  westward  to  Liake  Champlain.     The  lowest 
of  the  surface,  about  200  feet  al>ovo  f>ea   level,  is  on   Missisiinoi   River  ni^ar 
Highgate,  and  the  highest  point.  1,000  feet  above  sea  level,  is  the  summit  of  r< 
Mountain. 

♦IRASBUBO :  Latitude,  44**   45'   to  45** ;  longitude,   72*»   15'   to  72**   30'.     Sc    ^^^ 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Orleans  County,  extending  to   the  Canadian  boundary.  '  ^^^ 

most    prominent    feature    Khown    is    the    broad    valley    of    Misaisquoi    River.    wtrril*^f" 
here  nows  due  north  into  Canada  but  at  a  point  a  few  milea  west  returns  -Srizro 
the  United  States  and  continues   its  course  westward   to  Lake  Champlain.     \^    W 
of  Missisquoi  River  are  the  foothills  of  the  Green  Mountains.     East  of  Missiscx  ^^^ 
River  is  the  eastern   ridge  of  the  (irei*n   Mountains,   which  bears  the   local  n^^c 
Lowell   Mountains.     Tlie  eastern   border  of   the   Green    Mountains   in   this  arets   if 
marked   roughlv   by   Pluck   River,  which   flows   into   Lake   Memphremagog,  a  btdmII 
ptLTt  of  which  is  shown  in  the  northeast  corner  of  the  area.  \ 

Virginia 

[Sec   also   West    Virginia-Virginia  J 

♦Callandb:  Latitude,  36**  45'   to  37**;   longitude,   70**   to   79'   45'.    Scale,  i 
inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Franklin,  Henry,  and  Tittsylvania  counties,  .about  18  miles  from 
the  south  iMJundary  of  the  State  and  20  to  25  miles  east  of  the  unbroken  escarp- 
ment of  the  Blue  Uidge.  The  surface  Ih  a  fine  example  of  rolling  plain,  which 
ranges  in  height  from  UOO  to  1,100  feet  above  sea  level.  In  this  plain  the  streams 
have  intrenched  themselves  to  a  depth  of  20  to  200  feet.  Above  this  gentlj 
rolling  surface  three  ridges  stan<l  as  on  a  platform.  The  highest  is  Turkeycoek 
Mountain.  1.S40  feet  aI)ove  sea  h'vel.  Less  than  half  the  area  is  under  cultiva- 
tion, but  the  cultivated  lands  are  widely  distributed. 

Washington 

♦Hanfobd:  Latitude,  4G**  30'  to  40^  45' ;  longitude.  119'  15'  to  119*  30'.     Scale. 

1  incb=l  mile^  contour  interval,  25  feet. 

Map  of  parts  of  Benton  and  Franklin  counties,  50  miles  due  east  of  TaUma. 
The  line  between  these  counties  follows  Columbia  River,  which  eroseea  the  area 
from  northwest  to  southeast.  The  altitude  ranges  from  350  to  1,200  feet  at>ove  sea 
level.  The  moHt  striking  surface  feature  is  the  long  line  of  bluffs.  800  to  600  feet 
high,  that  border  the  river  on  the  east  and  overlook  the  broad  plain  to  the  weat. 
The  southern  part  of  this  plain  is  composed  largely  of  sand  dunes.  West  of  Hanford 
Oable  Mountain,  a  basaltic  rhlge  600  feet  high,  rises  like  an  Island  above  the  plain. 
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lELLo:  Latitude.  46**  45'  to  47'  ;  longitude,  119'^  to  119*  16'.    Scale,  1  inch=l 

mile ;  contour  interval,  25  feet. 

Map  of  an  aroa  iu  southeaHtern  Washinj^tou  that  embraces  parts  of  Adama  and 
Grant  countlew.  A  small  part  of  Saddl^  Mountain  is  in  the  extreme  southwest 
corner  of  the  area.    The  principal  towns  arc  Othello  and  Warden. 

OTENEY  Lake:  Latitude,  46*'  30'  to  46'*  46';  longitude,  119**  to  119*  16'. 

Scale,  1  inch=l  mile ;  contour  interval,  26  feet. 

Map  of  an  area  in  suutheastern  Washington,  20  miles  north  of  Pasco,  on  Columbia 
Hiver.  The  ar«a  li4  8  luustly  in  i<Yanklin  County  but  includes  a  strip  a  mile  wide 
in  Adams  County.  The  Hurfuce  of  the  western  part  of  the  area  is  a  plateau,  which 
blopes  from  au  altitude  of  al>out  1,300  feet  to  about  900  feet.  Bast  of  the  escarp- 
mt'nt  that  bounds  tlii8  plateau  are  u  number  of  drainage  channels  that  form  a  belt 
ranging  in  width  from  dV^  to  7  niJIes.  These  channels  slope  southward  and  dis- 
charge their  water  into  Columbia  River  a  short  distance  beyond  the  southwest 
comer  of  the  area. 

West  YlrsinU 

BCLEviLLE  I  Latitude,  H8'  30'  to  38^  45' ;  longitude,  79'  15'  to  79''  30'.    Scale, 

1  inch=l  mile;  crontour  interval,  50  feet. 

Map  of  part  of  Pindleton  County,  about  40  mlle^  northwest  of  Harrisonburg, 
Va.  The  area  lies  iu  the  weHtern  part  of  the  Appalachian  Valley  province  and  con- 
tains a  succession  of  northeustwnrd-trending  ridges  and  valleys.  Tlie  largest  valleys 
are  thoKC  occupif'd  by  North  Forlc,  South  Ilrnnch.  and  Moor^eld  River,  all  branches 
of  Potomac  Ui\cr.  which  cro8Kc»  the  Appalachian  Valley  province  farther  north. 
The  higheHt  point  in  the  arm  is  Kile  Knob,  on  North  Fork  Mountain,  4,666  feet 
above  8<m  \e\v\,  and  the  lowest  point  is  1,400  U^t  above  sea  level,  near  Painter 
School,  on  South  Brunch  of  Potomac  River. 

jbbin:  Latitude,  38"  30'   to  38'  45';  longitude,  79**  46'   to  80**.     Scale,  1 

iiieh=l  mile;  contour  interval,  50  feet. 

Map  of  parts  of  Randolph  nnd  Pocahontas  counties,  16  miles  due  south  of  Elkins. 
The  area  is  traversed  from  south-southwest  to  north-northeast  by  a  strip  of  the 
Allegheny  Plateau,  whonc  western  ed^e  Ih  called  Cheat  Mountain.  The  northern 
part  of  the  eastern  edge  of  this  strip  is  call(>d  Shavers  Mountain,  and  the  southern 
part  is  called  Back  .Xilegheny  Mountain.  The  steep  and  nearlv  straight  escarp- 
ments thnt  bound  the  plateau  are  parallel  on  the  west  with  the  broad,  level  vaUey 
of  Tygurt  River,  a  branch  of  Cheat  River,  and  on  the  east  with  the  very  narrow 
> alley  M  (ireenbrier  River,  a  branch  of  New  River.  About  midway  through  the 
strip  «»f  plateau.  In  a  erookid  valley  OOO  to  W)0  feet  deep,  flows  Shavers  Fork, 
also  a  branch  of  (^hc.'it  River.  The  plateau,  which  is  woo<1ed  throughout  and  al- 
rnuKt  uninhiibitt  d.  reaches  altitudes  uf  4.000  to  over  4.600  feet  above  sea  level. 
Its  e.Hcarpuieuts  arc  about  1.000  fret  high. 

)rton:  Latitude,  38"  45'  to  39**;  longitude,  79*  30'  to  79'  45'.     Scale,  1 

lnch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  about  8  miles  east  of  Elkins  and  60  miles  southwest  of  Cumber- 
land, Md.,  lying  mainly  in  Randolph  County.  The  eastern  two-thirds  of  the  area 
lies  within  the  Appalachian  Valley  province  and  is  made  up  of  ridges  and  valleys 
that  trend  about  N.  '211*'  K.  The  western  third,  a  part  of  the  Appalachian  Plateaus, 
lies  alK)Ut  4,000  feet  above  sea  level. 

jgwood:  I^atitude,  30**  15'  to  39"  30' ;  longitude,  79^  30'  to  79'  46'..   Scale,  1 

inch=l  mile;  contour  interval,  50  feet. 

Revised  map  of  the  Kii),«;wuod  quMdran^le,  which  lies  about  16  miles  southeast  of 
Mor^antown.  The  contours  nnd  dralna^ic  are  unchanged,  but  the  culture  has  been 
revised  no  as  to  show  all  towns,  schools,  mines,  and  automobile  roads. 

Wcjt  Virginia-Pennsjrlvania 

WANTowN :  Latitude,  39'  30'  to  39°  45' ;  longitude,  79*  45'  to  SO**.     Scale.  1 

inch=l  mile;  contour  interval,  20  feet. 

Revised  map  of  the  MorKantown  quadrangle,  the  original  of  which  was  issued 
in  1002.  The  present  map  shows  no  chan;;e  in  contours  or  in  drainage,  but  the 
culture  has  been  completely  revised,  showing  Morgantown,  now  a  large  city,  and 
many  smaller  places  that  have  grown  materially  since  the  original  map  was  pub- 
lished and  others  that  hnvc  sprung  up  where  coal  mines  have  been  opened. 

West  Virrinla-Virrinia 

98 :  Latitude.  38°  15'  to  38°  30' :  longitude,  79°  45'  to  80*.     Scale,  1  iuch=l 

mile;  contour  Interval,  50  feet. 

Map  of  an  area  that  lies  mainly  in  Pocahontas  County,  W.  Va.  The  boundary 
between  the  Appalachian  Valley  province  and  the  Appalachian  Plateaus  passes 
through  the  northwestern  part  of  this  aren.  l>eing  marked  here  by  the  east  base  of 
Back  Alleghenv  Mountain.  Southeast  of  th^s  boundary  there  are  ridges  and  val- 
leys that  trend  N.  H5"  K.,  and  northwest  of  it  is  a  plateau  that  stands  at  an  alti- 
tude of  about  4.800  feet. 
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♦Four  SuTBiaiT:  Latitude,  38*  30'  to  38**  45' ;  longitude,  70'  to  79"*  15'.    Scale,  1 

in€ii=l  mile ;  contour  interval,  60  feet. 

The  Fort  Seybert  Quadrangle  embraces  parts  of  Pendleton  County,  W.  Va.,  mud 
Rockingham  County,  va.,  but  this  m^p  shows  only  the  part  In  West  Virginia.  The 
surface  is  marked  bv  a  number  of  parallel  northeasward-treuding  ridges  and  ▼al- 
leys, which  are  drained  mainly  by  Moorefleld  River,  a  tributary  of  tne  Potomac. 
The  altitude  of  the  surface  ranges  from  1.860  to  4,846  feet. 

♦McDowell  :  Latitude,  38°  16'  to  38**  30' ;  longitude,  79**  16'  to  70*  30'.    Scale, 

1  incli=l  mile ;  contour  Interval.  60  feet. 

The  McDowell  quadrangle  includes  the  southern  part  of  Pendleton  County,  W. 
Va.,  and  adjoining  parts  of  Highland  and  Augusta  counties,  Va.,  but  only  the  part 
of  the  area  that  lies  in  West  Virginia  is  shown  on  this  map.  The  area  Includes 
the  southward  continuation  of  the  alternating  ridges  and  valleys  shown  on  the 
map  of  the  Circleville  quadrangle,  W.  Va.  Moorefleld  River  is  the  largest  stream, 
and  all  the  drainage  flows  north-northeastward  to  the  Potomac.  Shenandoah 
Mountain,  whose  crest  is  followed  by  the  boundary  between  Virginia  and  West 
Virginia,  is  the  longest  and  highest  of  the  ridges.  It  attains  at  Reddish  Knob  an 
altitude  of  4.398  feet. 

Pbtkestown  :  Latitude,  37»  16'  to  37°  30' ;  longitude,  80*  46'  to  81^    Scale,  1 

inch=  1  mile;  contour  interval,  60  feet. 

Revised  map  of  a  part  of  the  Pcterstown  quadrangle,  representing  only  the  area 
north  of  the  crest  of  the  ridge  formed  by  Ekist  River  and  Peters  Mountains,  aioat 
of  which  lies  in  West  Virginia.  The  West  Virginia -Virginia  boundary  line  followi 
the  crest  of  the  ridge,  except  at  the  crossing  of  New  River,  where  it  swings  to  the 
north,  leaving  as  part  of  Virginia  n  tract  about  4  miles  wide  and  6  miles  lonf. 
Elast  of  New  River  the  surface  of  the  plateau  is  about  2.000  feet  above  sea  level,  lAt 
west  of  the  river  it  ranges  in  altitude  from  2,600  to  2,000  feet.  This  area  lies  south- 
east of  the  Appalachian  coal  fleld,  and  much  of  the  surface  rock  is  limestone  or 
limy  shale. 

♦Spbuce  Knob:  Latitude,  38**  30'  to  38'  45' ;  longitude,  79*  30'  to  79**  45'.    Scale, 

1  incli=l  mile ;  contour  Interval,  60  feet 

Map  of  parts  of  Randolph,  Pendleton,  and  Pocahontas  counties,  W.  Va.,  so^ 
Highland  County.  Va.  The  surface  is  broken  and  in  places  rugged.  It  ranges  i^ 
altitude  from  2,100  to  4,860  feet.  Most  of  the  area  is  forest-covered ;  there  a^**^ 
few  settlements  and  only  small  areas  of  tillable  land. 

Wyoming 
[See  also  Utah-Wyoming] 

Gbologio  MAP  OF  WYOMING:  Scalo,  1  inch =8  miles.    Issued  in  two  forms— 

(a)  in  two  sheets,  rolled,  in  a  tube,  suitable  for  mountaing  on  cloth;  or 

(b)  trimmed,  pasted  together,  folded,  and  bound  in  a  cover  like  those  of 

the  folios  of  the  Geologic  Atlas. 

A  map  88  by  66  inches  showing  the  areal  geology  of  the  entire  State  in  consid- 
erable detail.  The  base  indicates  the  county  and  township  lines,  towns,  railroads, 
and  other  works  of  man  in  black,  and  the  drainage  in  blue.  Geologic  formations 
are  distinguished  bv  51  patterns  in  10  colors.  Compilation  of  the  geology  from 
published  and  unpublished  Survey  reports  and  from  outside  sources  required  several 
years;  The  map  will  supply  a  long-felt  need  of  oil  companies  and  others  interested 
in  the  development  of  the  State  and  will  also  be  of  great  value  to  educational 
institutions. 

State  op  "Wyoming.    Scale,  1  inch=8  miles. 

Revised  base  map  of  the  State  of  Wyoming.  Shows  in  Mack  names  and 
boundaries  of  counties,  national  parks,  national  monuments,  national  forests,  dk 
and  bird  reservations.  Indian  and  military  reservations,  and  railroads,  towns,  and 
small  settlements,  and  in  blue  rivers,  many  of  the  smaller  streams,  reservoirs,  and 
large  irrigation  canals.     This  map  does  not  show  contours. 

Shaded  relief  maps 

Besides  the  maps  listed  above,  the  following  maps  have  been  published  in  an 
edition  on  which  the  forms  of  relief  are  shown  both  by  brown  contour 
lines,  as  on  the  regular  topographic  map,  and  by  shading  in  light  grayish 
olive,  which  gives  the  map  the  appearance  of  a  model  of  the  surface  with 
the  light  striking  it  from  the  northwest.  The  shading  makes  the  inequali- 
ties of  the  surface  more  readily  apparent  to  the  inexi)erienced  map  reader 
than  the  contour  lines  alone. 

Pennsylyanla :  West  Virginia: 

Milton.  Hanginff  Rock. 

Williamsport  White  Sulphur  SprUigs. 
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Standard  symbols  adopted  by  the  Board  of  Surreys  and  Maps,  United  States 

of  America. 

A  colored  chart,  20  by  33  Jncbw,  showing  the  conventional  ^rmbols  to  be  used 
on  maps,  classifled  under  the  following  headings :  Works  and  structures,  bound- 
aries, marlcs,  and  monuments ;  drainage ;  relief :  land  classlflcation ;  hydrography, 
dangers,  obstructions ;  aids  to  navigation,  etc. ;  aerial  navigation ;  military ;  let- 
tering. 

GEOLOGIC   B&ANCH 
SCOPE    AND   OROAXIZATION    OF    WORK 

The  work  of  the  geologic  branch  was  performed  throughout  the 
fiscal  year  by  three  coorcunate  divisions.  The  general  organization 
during  the  year  has  been  as  follows : 

Geologic  branch :  W.  C.  Mendenhall,  chief  geologist. 
Division  of  geology :  W.  C.  Mendenhall,  geologist  In  charge. 
IMvlslon  of  mineral  resources :  F.  J.  Katz,  geologist  In  charge. 
Division  of  chemistry  and  physics:  George  Stelger,  chief  chemist,  acting  In 
eliArge. 

At  the  end  of  the  year  the  division  of  mineral  resources  was  trans- 
ferred by  Executive  Order  to  the  Department  of  Commerce. 

APPROPRIATIONS 

The  acts  carrying  Survey  appropriations  for  the  fiscal  year  end- 
ing June  30,  1925  (43  Stat.  419-420,  708),  provide  the  following 
amounts  for  the  direct  work  of  the  geologic  branch : 

Geologic  surveys $335, 502 

Scientific    assistants     (geologists,    paleontologists,    and 

chemists) 18, 060 

Mineral    resources 127, 940 

Chemical  and  physical  research 40.000 

521, 552 

In  addition,  the  geologic  field  work  requisite  for  the  classification 
of  mineral  lands  was  done  by  means  of  an  appropriation  made  for 
the  classification  of  the  public  lands,  at  a  total  cost  of  $46,300. 

DIVISION  OF  GEOLOGY 
OROAVIZATIOV  AVD  PEBSOVITEL 

The  division  of  geology  includes  nine  sections,  as  indicated  below : 

Geology  of  metalliferous  deposits.  G.  F.  Loughliu,  geologist  in  charge. 
Paleontology  and  stratigraphy,  T.  W.  Stanton,  geologist  In  charge. 
Glacial  geology,  W.  C.  Alden,  geologist  in  charge. 

Geology  of  Iron  and  steel  metals,  E.  F.  Burchard.  geologist  in  charge. 
Coastal  Plain  Investigations,  L.  W.  Stephenson,  geologist  In  charge. 
Areal  geology,  Sidney  Paige,  geologist  in  charge. 

Geology  of  nonmetalliferous  deposits,  G.  R.  Mansfield,  geologist  in  charge. 
Geology  of  fuels,  W.  T.  Thom,  jr.,  geologist  In  charge.     (Sections  of  geology  of 
oil  and  gas  fields  and  geology  of  coal  fields  combined  SepteniL)er  15,  1924.) 
Petrology,  C.  S.  Ross,  geologist  acting  in  charge. 

In  addition  to  the  units  of  administrative  organization  the  divi- 
sion includes  two  administrative  committees — the  committee  on 
geolo^c  names,  T.  W.  Stanton,  chairman,  and  the  physiographic 
committee,  M.  R.  Campbell,  chairman.     Tliese  committees  consider 
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in  detail  all  problems  falling  within  their  respective  fields  and  ad- 
vise the  chiei  geologist  of  their  findings  as  a  basis  for  administra- 
tive action. 

The  division  also  exercises  technical  supervision  over  the  section 
of  geologic  map  editing  and  administrative  control  over  the 
Hawaiian  Volcano  Observatory,  of  which  T.  A.  Jaggar,  jr.,  is  in 
charge,  at  the  Kilauea  Volcano. 

At  the  beginning  of  the  fiscal  j^ear  the  division  included  132  geol- 
ogists of  various  grades.  During  the  year  6  resigned;  19,  mostly 
members  of  college  faculties  who  were  serving  on  a  basis  of  pay 
"  when  actually  employed  "  and  who  had  in  recent  years  devoted 
little  time  to  Survey  work,  were  dropped  from  the  Survey  rolls; 
2  were  retired;  and  3  were  added  to  the  force,  so  that  the  number 
on  the  rolls  at  the  end  of  the  year  was  108.  The  division  included 
4  draftsmen  {2  temporary),  1  having  died  during  the  year,  and  5 

Sreparators  oi  fossils,  1  having  been  appointed  and  2  having  retired 
urmg  the  year.  In  the  clerical  and  messenger  force  there  were  6 
accessions  and  6  separations,  leaving  a  total  of  31  employed  at  the 
end  of  the  year. 

K.  C.  Heald,  who  had  had  charge  of  the  section  of  geology  of 
oil  and  gas  fields  since  January  1,  1921,  resigned  to  accept  an  as- 
sistant professorship  at  Yale  IJniversity. 

At  the  end  of  the  year  C.  Whitman  Cross  and  W.  H.  Dall  were 
automatically  retired  from  the  service,  having  reached  or  passed 
the  retirement  age.  Each  of  them  is  a  leader  in  his  particular  fields 
and  each  had  been  connected  with  the  Survev  for  more  than  40 
years.  Doctor  Cross  is  best  known  for  his  excellent  geologic  studied 
in  the  mountain  region  of  Colorado,  for  his  leadership  in  i^etrologi^ 
work,  and  as  one  of  the  authors  of  the  quantitative  system  of  rocl^ 
classification.  Doctor  Dall  is  a  widely  recognized  authority  oiv 
Tertiary  and  living  moUusks. 

ALLOTMENTS  AND  EXFENDITUBES 

The  funds  available  for  the  work  of  the  division  of  geology  for 
the  fiscal  3'ear  were  as  follows : 

(ioologic    surveyn $335,  562 

Cliissincation  of  lands 46,300 

Scieiitillc  assistants 14. 233 

Search  for  potash  dei)osits  (allottod  from  appropriation 

for  chemical  and  phj'sical  research) 3,850 

Repayments,  etc 2, 127 

402.  072 

The  expenditures  from  these  funds  may  be  classified  by  subjects 
approximately  as  follows: 

Hawaiian    volcanology $10, 850 

Gcolof<y  of  metaUiferous  deposits 70,000 

Geology  of  nonmetalliferous  deposits 13, 260 

Geology  of  fuels  (oil,  gas,  coal) 84,300 

Scientific  researches  not  directly  connected  with  ccoDomic 
geology  (paleontology,  glaciation,  Coastal  Plain  forma- 
tions, etc.) 123,000 

Supervision,  administration,  salaries  of  clerical,  technical, 
and  skilled-labor  forces,  purchase  and  repair  of  instru- 
ments, office  supplies,  etc 100,000 

Unexi)ended  balance 072 

402,072 
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Of  the  amounts  available  for  js;eologic  work,  approximately 
15,000  was  used  directly  to  pay' field  expenses,  including  those 
curred  in  the  search  for  potasn.  About  70  per  cent  of  this  amount 
as  expended  for  work  done  west  of  the  one  hundredth  meridian 
id  about  30  per  cent  for  work  done  east  of  it. 

OOOFZRATIOV 

The  Geological  Survey  cooperates  with  other  organizations,  State 
id  Federal,  by  assigning  its  members  to  the  study  of  special  prob- 
nis,  either  wholly  or  partly  at  the  expense  of  the  organization  that 
quests  the  cooperation.  Dyring  the  year  the  Forest  Service,  the 
eneral  Land  Office,  the  Office  of  Indian  Affairs,  the  Department 
■  Justice,  the  Bureau  of  Reclamation,  several  States,  and  the  Na- 
Dnal  Research  Council  thus  received  the  benefit  of  the  special 
aining  available  in  the  branch.  The  cost  to  the  cooperating  or- 
mizations,  in  the  form  of  salaries  assumed  or  field  expenses  borne^ 
as  $9,659. 

Examples  of  such  cooperative  work  with  State  surveys  are  the 
mipletion  of  a  geologic  map  and  an  accompanying  report  giving 

<lescription  of  the  rock  formations  of  Arizona,  the  preparation 
'.  a  geologic  map  of  Alabama  and  an  accompanying  text,  and  the 
reparation  of  a  geologic  map  of  Oklahoma.  The  Oklahoma  map 
as  prepared  in  cooperation  with  the  State  Geological  Survey  and  the 
I  geologists  and  oil  companies  of  the  State  through  the  National 
esearch  Council.  In  coopei-ation  with  the  Oklahoma  Geological 
Lirvey  a  map  showing  the  geologic  structure  of  northeastern  Okla- 
>ma  was  compiled  from  data  furnished  by  the  cooperating  or- 
atnizations  and  by  oil  companies  that  have  operated  in  this  region. 
his  map  was  published  by  the  Federal  Survey  for  the  State. 

Among  other  results  achieved  by  cooperation  are  a  report  on  the 
hysical  geography  of  Georgia,  published  by  the  Georgia  Geologi- 
al  Survey;  a  report  on  the  Valley  coal  fields  of  Virginia,  published 
y  the  Virginia  (Jeological  Survey ;  and  a  report  on  the  geology  and 
il  possibilities  of  Russell  County,  Kans.,  to  be  published  by  the 
ivansas  Geological  Survey. 

The  identification  of  fossils  sent  in  from  different  parts  of  the 
United  States  an;l  from  Canada,  the  West  Indies,  Central  and  South 
Imerica,  Africa,  China,  and  Japan  is  a  cooperative  service  of  great 
isefulness  to  various  scientific  organizations  but  more  particularly 
0  the  oil  companies  that  are  now  scouring  the  world  for  a  new 
upply  of  petroleum. 

In  its  capacity  of  expert  adviser  in  the  solution  of  problems 
ivolvinc^  geology  and  mineral  economics  the  cooperation  of  the 
lurvey  is  increasingly  requested  by  Federal  departments  and  bu- 
?aus.  Such  cooperation  was  maintained  with  the  Office  of  Indian 
.ffairs  in  matters  involving  the  leasing  of  oil  lands  in  Indian 
?servations,  with  the  Bureau  of  Reclamation  in  the  examination 
f  reservoirs  and  dam  sites,  and  with  the  Forest  Service  in  the 
ikamination  of  proposed  extensions  to  national  forests. 

The  Hawaiian  Volcano  Research  Association  also  cooperates  with 
le  Survey  in  the  publication  of  the  Monthly  Bulletin  of  the 
Hawaiian  Volcanic  Observatory. 
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OEVEBAL  BEYZXW  OT  THE  WORK  OT  TKS  TSA& 

The  work  of  the  year,  which  is  set  forth  below  in  detail  by  States, 
has  been,  as  heretofore,  so  directed  as  to  assist  the  economic  develop- 
ment of  the  country's  mineral  resources.  It  is  gratifying,  however, 
that  many  so-called  **  purely  scientific  "  investigations  are  by-prod- 
ucts of  the  work  of  solving  "  practical  "  problems. 

The  geologic  work  that  affords  the  basis  for  the  classificatioa  of 
coal  lands  goes  steadily  forward  from  year  to  year  by  the  use  of 
such  funds  as  are  available  for  it.  In  connexjtion  with  this  work 
certain  kinds  of  research  concerning  coal  are  pressingly  demanded, 
such  as  research  regarding  its  composition,  its  origin,  its  classifica- 
tion, and  its  special  fitness  for  use  in  particular  industrias. 

The  general  stud}'  of  oil  fields  and  of  oil-field  problems  has  b>cen 
continued  throughout  the  year.     This  work  has  included  studies  of 
structure  in  developed  fiefds  and  undeveloped  areas,  studies  of     the 
I'elations  of  pools  to  structure,  and  inquiries  as  to  the  origin  of     oil. 
One  of  the  more  recent  lines  of  investigation  is  the  study  by      the 
aid  of  the  microscope  of  the  character  of  the  oil  sands  and      the 
micro-organisms  that  they  may  contain,  in  order  to  identify  tlnese 
sands  even  though  they  may  lie  at  a  depth  of  several  thousand  ^eet. 
By  such  methods  well  logs  in  a  field  can  be  more  accurately  crom- 
pared,  and  the  underground  structure  can  be  determined  in  plaices 
where  the  surface  structure  is  obscured  or  where  the  structure  at 
depth  does  not  correspond  with  that  at  the  surface. 

Throughout  the  year  the  study  of  the  origin  and  distribution  of 
oil  shale  and  the  nature  of  the  contained  organic  material  from 
which  oil  may  be  derived  by  destructive  distillation  has  been  con- 
tinued, and  much  information  has  been  gained  by  microscopic,  chem- 
ical, biologic,  and  botanic  studies.     The  results  of  these  studies  may 
have  an  important  bearing  upon  the  commercial  uses  to  which  thi^ 
shale  may  be  put  in  the  search  for  oil  when  failing  supplier  neces^ — 
sitate  the  location  of  tlie  less  easily  exploited  sources. 

A  graphic  exhibition  of  the  work  of  the  Survey  of  interest  to  th^^ 

I)etroleum  industry  was  prepared  and  installed  at  the  Internationa' 
Petroleum  Exposition  and  Congress  in  Tulsa,  Okla.,  October  2-11 
1924. 

The  present  year  witnessed  the  completion  of  three  important 
investigations  in  metalliferous  geolopy.  One  of  these,  covering  the 
Leadville  district  of  Colorado,  has  yielded  a  report  which  is  now  in 
the  hands  of  the  editors  and  illustrators;  for  another,  covering  the 
copper  region  of  Lake  Superior,  the  field  work  has  been  completed, 
and  the  preparation  of  a  report  is  well  advanced;  and  for  the  third, 
covering  the  Mother  Lode  of  California,  the  field  work  is  completed 
and  the  report  is  in  preparation. 

The  Survey  is  carrying  on  a  number  of  investigations  in  different 
parts  of  the  country  that  are  throwing  additional  light  on  struc- 
tural probleijis — that  is,  on  the  forms  that  rocks  assume  under 
intense  pressure  in  the  earth's  crust,  the  conditions  under  which  such 
stresses  originate,  and  the  w^ay  in  which  they  have  operated  in 
the  geologic  past.  Among  these  studies  are  several  worthy  of 
mention  here.  (1)  The  examinations,  noted  in  the  following  pages, 
of  domes  and   anticlines  that   may   contain   oil,  though   these  are 
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oomparativelv  simple  structural  features,  have  led  to  some  sig- 
nificant conclusions  regarding  the  form  that  rocks  assume  under 
various  stresses.     (2)  The  study  of  broad  areas  in  the  basin  and 
range  province,  mainly  in  Nevada,  has  disclosed  the  most  com- 
plicated geologic  structure,  the  result  of  stresses  acting  in  different 
directions  and  at  different  times  in  the  past,  in  what  has  been 
generally  supposed  to  be  a  region  of  very  simple  faulted  blocks 
of  the  earth^  crust.     (3)  A  cooperative  investigation  has  resulted 
in  a  report  published  by  the  Virginia  Geological  Survey  which  de- 
scribes in  considerable  detail  one  of  the  largest  overthrust  faults 
known  in  the  Appalachian  region,  in  which  me  plane  of  the  fault 
has  been  folded  and  the  overthrust  mass  rests  upon  coal  beds  of 
^Considerable  economic  importance. 

WORK  OF  TKS  TEAS  BT  STATES 
ALABAMA 

Field. — In  connection  with  the  revision  of  the  geologic  map  of  Alabama  to 
issued  by  the  State  in  cooperation  with  the  United  States  Geological  Survey, 
Oliarles  Butts  completed  studies  of  the  Paleozoic  areas ;  L.  W.  Stephenson  did 
Supplemental  work  on  geologic  boundaries  of  the  Cretaceous  in  east-central 
-^Jabama ;  and  0.  W.  Cooke,  assisted  by  W.  S.  Hoffmeister  and  Stuart  Mossom. 
<^ompleted  studies  of  the  Tertiary  formations.  E.  F.  Burchard  examined 
t>&uzite  in  Colbert  County,  and  C.  S.  Ross  visited  numerous  arsenic  prospects 
n^ar  Cragford. 

Office. — The  revised  cooperative  geologic  map  of  the  State  has  been  com- 
X>leted  by  Messrs.  Butts,  Stephenson,  and  Cooke,  and  the  text  to  accompany 
^tr  is  in  preparation,  Mr.  Butts  preparing  the  description  of  the  Paleozoic  areas 
^►xid  Messrs.  Stephenson  and  Cooke  that  of  the  Cretaceous,  Tertiary,  and 
Quaternary  formations.  E.  F.  Burchard,  assisted  by  Charles  Butts,  prepared 
^>  paper  on  the  economic  geology  of  the  Birmingham  district  for  the  American 
IxMtitute  of  Mining  and  Metallurgical  Engineers.  H.  D.  Miser  prepared  a 
^fcort  paper  on  rocks  penetrated  by  a  well  near  Florence  (Bulletin  781-A). 
^^.  H.  Girty  has  in  preparation  a  paper  on  the  Carboniferous  fauna  from  the 
^^>wn  of  Trinity. 

ABIZONA 

Field. — Edward  Sampson  completed  a  field  examination  of  asbestos  near 
^^Xobe,  Ariz.;  G.  I.  Finlay,  assisted  by  Carle  H.  Dane,  completed  a  reconnais- 
sance examination  of  the  Four  Corners  area  of  Arizona  and  Utah,  for  land 
^ossification.     F.  L.  Hess  visited  deposits  of  rare  metals  at  Copper  Creek, 
^^ble  Mountain,  Dripping  Springs,  Casa  Grande,  Bisbee,  and  the  Huachuca 
^^onntains.    D.  F.  Hewett  examined  manganese  deposits  near  Aguila.    F.  E. 
^atthes  accompanied  the  congressional  subcommittee  on  appropriations  for 
^^  Department  of  Interior  through  Grand  Canyon  National  Park. 

Office. — N.  H.  Darton  completed  the  geologic  map  of  Arizona  and  the  report 

^ti  the  geology  of  the  State,  in  cooperation  with  the  Arizona  Bureau  of  Mines 

^nd  Geology,  which  is  to  publish  the  map  and  report.    He  also  prepared  for 

the  American  Association  for  the  Advancement  of  Science  a  paper  on  the 

Seologic  map  of  Arizona.    G.  I.  Finlay  and  C.  H.  Dane  prepared  for  the  land- 

^Ussification  branch  a  report  on  the  Four  Corners  area.    C.  P.  Ross  read  proof 

of  his  papers  on  the  Aravaipa  and  Stanley  mining  districts   (Bulletin  763) 

and  the  Banner  and  Saddle  Mountain  districts  (Bulletin  771).    D.  F.  Hewett 

prepared  for  publication  In  the  Engineering  and  Mining  Journal-Press  a  brief 

report  on  the  occurrence  of  carnotite  near  Aguila.    M.  N.  Short  Is  preparing  a 

paper  on  the  origin  of  deep-level  chalcoclte  at  Superior.    C.  R.  Longwell  pre- 

|MUed  a  report  on  the  geology  of  the  Muddy  Mountains,  Nev.,  which  includes  a 

section  on  the  Grand  Wash  Cliffs  in  western  Arizona.     G.  H.  Girty  studied 

Carboniferous  and  Lower  Triassic  fossils  from  the  State. 

PuWeations. — Bulletin  7G3 ;  Press  Notice  2110,  on  the  Aravaipa  and  Stanley 
mining  districts. 
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ARKANSAS 

Field. — R.  D.  Mesler  collected  fossils  near  Gilbert  and  Tomahawk,  Ark., 
connection  with  stratlgraphlc  studies  of  the  region.  H.  D.  Miser  visited 
eral  manganese  mines  in  the  Batesvllle  district  and  collected  fossils  from  ^ 
Batesville  sandstone  (Carboniferous).  E.  F.  Burchard  examined  bauxite 
the  Little  Rock  district.  T.  W.  Stanton  made  a  field  study  of  the  stratlgraf^l 
and  paleontology  of  the  Lower  Cretaceous  (Comanche  series)  at  Murfreesbc^i 
in  the  Caddo  Gap  quadrangle.  C.  H.  Dane  made  a  brief  examination  of  ^: 
Cretaceous  outcrop  in  southwestern  Arkansas.  L.  W.  Stephenson  studied  ^ 
stratlgraphlc  and  age  relations  of  Upper  Cretaceous  formations  in  the  yicim.Si 
of  Ben  Lomond,  Sevier  County. 

O/^e.r— W.  C.  Mendenhall,  W.  T.  Thom,  jr.,  H.  D.  Miser,  and  L.  W.  Stepl^^z 
son  conferred  with  G.  C.  Branner,  State  geologist,  concerning  the  preparattoi 
of  a  cooperative  geologic  map  of  Arkansas  and  a  report  on  oil  resources    oi 
the  Coastal  Plain  of  the  State.    E.  W.  Berry  conferred  with  the  State  geoloRigt 
regarding  the  study  of  fossil  plants  from  Arkansas.    H.  D.  Miser  assembled 
the  Geological  Survey's  unpublished  geologic  maps  for  use  in  preparing  the 
geologic  map  to  be  published  by  the  State.    He  also  prepared  a  few  paragraphs 
on  manganese  in  the  Batesvllle  district  for  Mineral  Resources,  1923.    H.  D. 
Miser  and  C.  S.  Ross  prepared  a  paper  on  the  volcanic  material  in  the  Upper 
Cretaceous  of  southwestern  Arkansas  and  southeastern  Oklahoma,  which  was 
published  in  the  American  Journal  of  Science  early  in  1925.  and  they  began 
the  preparation  of  an  official  report  on  the  same  subje<:t.    G.  H.  Glrty  con- 
tinued work  on  a  report  on  the  fossil  fauna  of  the  Morrow  formation  of 
Arkansas.    He  also  studied  the  Boone  fossil  fauna  at  Batesvllle  and  began 
the  preparation  of  a  paper  on  the  Batesvllle  fauna.    L.  W.  Stephenson  studied 
fossils  from  the  Upper  Cretaceous  (Gulf  series)  of  Arkansas,  in  connection 
with  the  preparation  of  a  paper  on  the  stratigraphy  of  the  Gulf  series  of 
Texas.    R.  D.  Mesler  studied  Beekmantown  fossils  and  fossils  from  the  pro- 
posed Ozarkian  system  of  E.  O.  Ulrlch,  and  E.  W.  Berry  reported  on  collec- 
tions of  fossil  plants  from  Arluinsas. 

CALIFORNIA 

Field. — W.  P.  Woodring  and  P.  V.  Roundy,  assisted  by  H.  W.  Hoots,  com- 
pleted the  mapping  of  the  geology  of  the  Elk  Hills  district,  Calif.,  in  Naval 
Oil  Reserve  No.  1.  H.  W.  Hoots  mapped  the  structure  and  studied  the  stratif- 
raphy  of  the  Wheeler  Ridge  district  and  the  area  extending  from  the  edge 
of  the  San  Emigdlo  foothills  west  to  San  Emlgdio  Creek.  W.  C.  Mendenhall 
and  P.  V.  Roundy  visited  this  district  with  Mr.  Hoots.  Adolph  Knopf,  assisted 
by  T.  B.  Nolan,  made  a  detailed  study  of  the  gold  veins  of  the  Mother  Lode 
belt.  F.  L.  Hess  examined  deposits  of  rare  metals  and  collected  samples  of 
ores.  H.  G.  Ferguson  did  geologic  field  work  in  the  Allegheny-Grass  VaUej 
region.  G.  F.  Loughllu  spent  a  few  days  in  studying  the  North  Star  mine, 
at  Grass  Valley.  E.  S.  Larsen  and  W.  T.  Schaller  investigated  the  geologic 
conditions  that  control  the  formation  of  pegmatites  and  their  associated  raie 
minerals  in  the  vicinity  of  Pala  and  Mesa  Grande.  D.  F.  Hewett  carried  o& 
field  studies  in  the  Ivanpah  quadrangle.  L.  F.  Noble  examined  a  colemanite 
deposit  at  Rod  Mountain,  near  Shoshone;  made  stratlgraphlc  studies  in  the 
Death  Valley  region,  studying  the  Tertiary  beds  near  Tecopa  Pass,  on  the 
border  of  Pahrump  Valley;  and  made  a  short  trip  with  H.  S.  Gale  to  the 
Kramor  borax  mine.  He  examined  in  company  with  Prof.  William  M.  Davis 
the  rc^^ion  along  the  San  Andreas  rift  through  Cajon  Pass  to  Valyermo  and 
extimined  the  Pucoima  and  Santa  Anita  dam  sites  for  the  chief  engineer  of 
the  Los  Angeles  County  flood-control  district.  F.  B.  Matthes  accompanied  the 
congressional  subcommittee  on  appropriations  for  the  Department  of  the  In- 
terior through  Sequoia  National  Park.  He  also  made  a  physiographic  recon- 
naissance through  the  Tehipite  quadrangle.  C.  D.  Avery  collected  oil  data  in 
San  Francisco  and  Los  Angeles  and,  with  H.  W.  Hoots,  made  field  investiga- 
tions and  collected  oil  data  in  Bakersfield,  Taft,  and  Maricopa  and  in  the 
vicinity  of  Devil's  Don,  Tar  Creek,  Timber  On>ek,  and  the  Piper  and  Temeactl 
wells. 

Office. — F.  E.  Matthes  completed  the  revision  of  his  bulletin  on  the  origin 
of  Yosemite  Valley,  and  F.  C.  Calkins  completed  his  report  on  the  bed- 
rock of  the  Yosemite  region.     Mr.  Matthes  continued  work  on  his  report  on 
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the    physiography  of  the  upper   San   Joaquin  basin   and  made  preliminary 
studies  for  work  in  the  Kings  River  basin.    He  also  prepared  a  paper  on- 
evidences   of   recurrent   glaciation    in    the    Sierra    Nevada    for   the    National 
Academy  of   Sciences,   and   another  on   the   Devil's   Postpile,    in  -the   Sierra 
Nevada,  for  presentation  to  the  American  Association  for  the  Advancement 
of   Science.     K.  C.   Heald  read  and  edited  a  report  by  W.   S.  W.  Kew  oi> 
oil  in  southern  California  and,  with  C.  E.  Dobbin  and  W.  T.  Thorn,  jr.,  a 
report  by  W.  A.  Ehiglish  on  the  geology  and  oil  resources  of  the  Puente  Hills. 
T.  W.  Stanton  held  conferences  with  geologists  at  San  Francisco,  the  University 
of    California,    and    Stanford    University,    and    studied    fossil    collections    at 
^^e  two  universities.    L.   F.   Noble  continued  the  preparation  of  his  report 
^^  salines  in   California,  nearly   complete<l   the   study   of  the   Kaibsib   lime- 
stone section  in  Buckskin  Gulch,  made  some  progress  on  his  paiier  on  the 
^«ach  Trough  fault,  and  continued  work  on  the  San  Andreas  rift.    Adolph 
*^iiopf  and  T.  B.   Nolan  have  in   preparation   a  report  on   the  resurvey  of 
tile  Mother  Lode  district.    H.   W.  Hoots  prepare<l  a  report  on  the  geology 
or  the  Wheeler  Ridge  and  adjoining  San  Emigdio  Hills,  Kern  County,  for 
^tke  land-classification  branch,  and  has  in  preparation  a  report  on  the  same 
Subject  for  Sun-ey  publication.     W.  H.  Dall  studied  fossils  from  Eagle  I^ake, 
Oatalina    Island,    San    Pedro,    and    other   areas;    prepared   a   paper    on    the 
I^leistocene  fauna  of   San  Pedro,  for  the  Proceedings  of  the  United   States 
National   Museum ;    and    reported   on   fossils   received   from    R.    H.    Palmer, 
Stanford  University.     F.  H.  Knowlton  studied  and  reported  on  fossil  plants 
^X'om  auriferous  gravel.     Edwin  Kirk  reported  on   Devonian  fossils.    H.   G. 
^^rguson  has  in   preparation   a   report  on  the  geology  and  ore  deposits  of 
^l^e  Allegheny  district.    W.  P.   Woodring  and   P.  V.   Roundy  are  writing  a 
*"^port  on  the  geology  and  oil  resources  of  the  Elk  Hills  district.    A  report 
'^^'as  prepared  by  Mr.  Woodring  for  the  land-classification  branch  on  sec.  16, 
"3?.  30  S.,  R.  23  E.,  and  another  on  the  geology  of  San  Nicolas  Island. 

Pf«&Jioa<iorw.— Bulletin  753 ;  Press  Notice  18183,  "  Oil  in  southern  California/' 

COLOBADO 

Field. — F.  L.  Hess  continued  the  field  examination  of  uranium  and  other 
^'isire  minerals  in  Colorado.    J.  B.  Eby  continued  field  work  in  the  east  end  of 
'^lie  Yampa  coal  field,  mapping  the  Pilot  Knob  quadrangle  and  doing  special 
"^^ork  in  the  Daton  Peak  and  Mount  Harris  quadrangles.    M.  R.   Campbell, 
Assisted  for  a  short  time  by  A.  A.  Baker  and  then  by  N.  W.  Bass,  mapped 
^o  the  spring  of  1025  the  Mount  Harris  quadrangle,  in  the  extreme  southeast 
Point  of  the  Yampa  coal  field,  and  reexamined  certain  areas  in  the  Daton 
**eak  and  Pilot  Knob  quadrangles.    Kirtley  Mather,  James  Gilluly,  and  R.  Q. 
I^nsk  completed  reconnaissance  studies  of  the  possibilities  of  oil   in   north- 
eastern  Colorado.     W.   H.    Bradley,   assisted    by    C.    E.    Erdman,   completed 
Geologic  mapping  of  oil-shale  lands  in  Rio  Blanco  County,  and  Mr.  Bradley 
**iade  a  reconnaissance  survey  of  Naval  Oil  Shale  Reserve  No.  1.    W.  W.  Boyer 
^^mpleted  his  examination   of  coal  outcrops  in  the  Red   Mesa   and   Ignado 
^tiadrangles  and  in  company  with  J.  B.  Reeside,  jr..  visited  certain  localities 
^O  the  Red  Mesa  quadrangle  for  the  purpose  of  making  a  study  of  Mesozolc 
^Hd  Tertiary  stratigraphy.    C.   E.   Dobbin   and   Mr.   Reeside  made  a    recon- 
naissance examination   of  the   Fox   Hills,   Laramie,   Arapahoe,   and   Denver 
formations  in  the  Denver  Basin.    G.  F.  Loughlin  studied  new  mine  develox>- 
'Jients  at  Leadville  and  in  the  Cripple  Creek  district. 

Office. — C.  W.  Cross,  E.  S.  Larsen,  and  C.  S.  Ross  continued  the  preparation 
^f  rei)orts  on  the  geology  of  the  San  Juan  region,  and  W.  W.  Atwood  and 
K  F.  Mather  brought  nearly  t©  completion  their  report  on  the  Quaternary 
Seology  and  physiography  of  the  same  region.    A  paper  on  physiographic  sur- 
faces In  the  Front  Range  of  Colorado  and  their  equivalents  on  the  Great  Plains 
Was  prepared  by  K.  F.  Mather  for  presentation  to  the  Geological  Society  of 
America.     G.  F.  Loughlin  completed  the  revision  of  the  Leadville  report  and 
began  work  on  a  paper  entitled  *'  Guides  to  ore  at  Leadville."    W.  II.  Bradley 
mbmltted  an  Informal  report  on  toiK)graphy,  drainage,  and  trails  of  Naval  Oil 
Shale  Reserve  No.  1  and  revised  the  map  of  oil -shale  reserves  in  Colorado,  for 
the  Navy  Department.    A  paper  on  the  origin  of  the  Green  River  formation  wa» 
written  by  Mr.  Bradley  for  publication  in  the  Bulletin  of  the  American  Asso- 
ciation of  Petroleum  Geologists.    He  also  prepared  a  report  on  the  stratigraphy 
of  the  Green  River  formation  In  the  linta  Basin.     V.  II.  Knowlton  reported 
on  fossil  plants  from  the  Green  River  formation.    K.  F.  Mather.  James  Gilluly, 
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and  R.  G.  Lusk  worked  on  a  report  on  the  oil  and  gas  prospects  of  north- 
eastern Colorado,  and  Mr.  Mather,  assisted  by  Mr.  Lusk,  wrote  a  press  bnlletlA 
on  oil  and  gas  prospects  in  that  region,  and  one  on  the  probable  depth  of   the 
Dakota  sand  in  northeastern  Colorado.    Adolph  Knopf  completed  a  brief  report 
on  recent  developments  in  the  Aspen  district.     W.    W.    Boyer    and    J.     B. 
Beeside,  Jr.,  wrote  a  press  notice  on  prospects  for  oil  and  gas  in  and  near  the 
Barker  Creek  dome,  Colorado  and  New  Mexico,  and  Mr.  Boyer  prepared  land- 
classification  data  covering  coal  cases  in  that  district.     Mr.  Boyer  also  pre- 
pared township  reports  on  coal  classification  in  the  Grand  Mesa  coal  field  and 
a  report  and  map  of  the  Cinder  Buttes  coal  field.  La  Plata  County.    J.  B.  Ehy 
prepared  land-classification  data  on  the  eastern  part  of  the  Yampa  coal  field 
and  wrote  a  press  notice  on  analyses  of  the  Yampa  coals.    He  wrote  a  pre- 
liminary draft  of  a  report  on  the  eastern  Yampa  area,  the  paleontologic  parts 
of  which  were  revised  by  Mr.  Reeside ;  a  paper  on  contact  metamorphism  of 
coals  in  Colorado,  which  he  presented  before  the  American  Institute  of  Mining 
and  Metallurgical  Engineers;  and  a  press  notice  regarding  oil  and  gas  possi- 
bilities in  the  Slater  dome,  Routt  County.     W.  T.  Thom,  jr.,  and  J.  B.  Eby 
revised  the  report  of  E.  T.  Hancock  on  geology  and  coal  resources  of  the 
Meeker  quadrangle,  Moffat  and  Rio  Blanco  counties.    Sidney  Paige  prepared  a 
paper  on  the  relation  of  the  La  Plata  formation  of  southwestern  Colorado  to 
the  plateau  group  in  the  plateau  county  of  Colorado  for  the  American  Abso- 
elation  for  the  Advancement  of  Science.     6.  H.  Girty  studied  Carboniferous 
fossils.    B.  O.  Ulrich  and  R.  D.  Mesler  prepared  fossils  obtained  from  forma- 
tions belonging  to  the  system  Mr.  Ulrich  proposes  to  call  Ozarkian.    J.  B. 
Beeside,  jr.,  and  T.  W.   Stanton  studied  Cretaceous  invertebrates.     W.  T. 
Lee  revised  his  report  on  the  correlation  of  formations  in  eastern  Colorado 
and  central  Wyoming.    C.  S.  Ross  began  a  paper  on  the  petrolog>'  of  Fortifica- 
tion Rocks,  near  Craig. 

Puhlication8,—Bu]letim  750-C,  750-D,  751-G,  757 ;  Professional  Paper  132-F, 
134;  press  notices  on  the  Yampa  coal  field  (No.  17848),  prosi)ects  for  oil  or 
gas  in  the  Slater  dome,  in  northwestern  Colorado  (No.  17d87),  oil  and  gas  !*> 
northeastern  Colorado  (No.  17854),  prospects  for  oil  and  gas  in  and  near  tW 
Barker  Creek  dome,  Colorado  and  New  Mexico  (No.  17976),  and  estimated 
depth  of  sandstone  in  northeastern  Colorado  that  may  yield  oil  (No.  1522). 

CONNECTICUT 

Arthur  Keith  and  Laurence  La  Forge  held  a  conference  in  eastern  Goo* 
necticut  with  Dr.  William  N.  Rice,  Prof.  W.  G.  Foye,  and  Prof.  H.  P.  little 
on  the  possible  southward  extension  of  the  Carboniferous  rocks  of  central 
Massachusetts  into  Connecticut. 

DISTRICT  OF  COLUMBIA 

Arthur  Keith  collected  geologic  data  revealed  by  excavations  in  the  District 
of  Columbia. 

FLORIDA 

Field, — C.  W.  Cooke  conferred  with  the  assistant  State  geologist  relatlTe 
to  the  correlation  of  Florida  limestones,  studied  coastal  terraces,  and  ex- 
amined outcrops  of  the  Tampa  and  Ocala  formations.  Julia  Gardner  studied 
the  geology  of  Tampa  and  vicinity. 

0/7ice.---Julia  Gardner  continued  studies  of  fossils  from  the  Alum  Blni^ 
group,  transmitted  Part  IV  of  her  report  on  the  Mollusca  of  Alum  Bluff  ^ 
Florida,  revised  Part  V,  and  incorporated  in  the  first  three  parts  the  results 
of  her  study  of  fossils  received  since  they  were  written.  J.  T.  Pardee  pre* 
pared  reports  on  the  classification  of  phosphate  lands  near  Ocala  and  in  tlie 
central  and  northern  parts  of  the  State.  W.  C.  Mansfield  began  a  paper  <m  ^ 
Choctawhatchee  marl  of  Florida.    W.  H.  Dull  reported  on  Pliocene  fossils. 

GEORGIA 

Field. — Charles  Butts  examined  lands  in  northern  Georgia  for  the  Forest 
Service,  in  conformity  with  the  Weeks  Act.  C.  S.  Ross  visited  copper,  g6ld, 
and  asbestos  mines  at  Lincolnton  and  near  Thompson,  Dahlonega,  Cleveland, 
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I  Hollywood  in  connection  with  a  reconnaissance  of  the  metalliferous  de- 
its  of  the  eastern  United  States.  G.  W.  Ck>oke  studied  the  coastal  terraces 
the  State. 

»j)loe._0.  w.  Cooke,  M.  R.  Campbell,  Arthur  Keith,  and  Laurence  LaForge 
ipleted  the  cooperative  report  on  the  physical  geography  of  Georgia,  which 
s  published  by  the  Georgia  Geological  Survey.  Julia  Gardner  wrote  a  short 
«r  on  the  Marks  Head  marl  of  Georgia  for  outside  publication.  Charles 
tts  prepared  a  report  on  his  examination  of  lands  in  northern  Georgia  for 
Forest  Service.  C.  W.  Cooke  wrote  a  paper  on  the  coastal  terraces  of 
)rgia,  for  presentation  to  the  American  Association  for  the  Advancement  of 
ence. 

HAWAn 

r.  A.  Jaggar,  jr.,  and  R.  H.  Finch  continued  observations  at  the  Hawaiian 
Icano  Observatory,  Kilauea  Volcano.  Mr.  Jaggar  Joined  the  expedition  of 
!  U.  S.  S.  Whippooricill  to  explore  the  islands  of  Howland  and  Baker.  The 
•nthly  Bulletin  (published  in  cooperation  with  the  Volcano  Research  Asso- 
tion)  and  the  Volcano  Letter,  a  weekly  news  leaflet  of  the  Hawaiian  Vol- 
10  Research  Association,  were  issued.  W.  H.  Dall  reported  on  fossils  from 
dway  Island  for  D.  Thasnum,  and  also  on  fossils  from  Hawaii.  R.  H.  Finch 
^pared  articles  on  earthquakes  nt  Kapoho,  Island  of  Hawaii,  in  April,  1924,' 
1  seismic  sequences  of  the  explosive  eruption  of  Kilauea  in  May,  19i24,  for 
3lication  in  the  Bulletin  of  the  Seismological  Society  of  America. 

IDAHO 

^ield. — E.  F.  Burchard  inspected  deposits  of  iron  ore  in  Idaho,  accompanied 
one  trip  by  F.  B.  Laney,  of  the  Idaho  Bureau  of  Mines  and  Geology.  E3d- 
rd  Sampson  did  geologic  field  work  in  the  Pend  Oreille  area,  in  cooperation 
th  the  Idaho  Bureau  of  Mines  and  Geology.  C.  P.  Ross  completed  field 
rk  in  the  Wood  River  region,  made  some  examinations  on  Salmon  River 
:ween  Challis  and  Stanley,  completed  field  work  on  the  quicksilver  deposits 
ir  Yellow  Pine,  and,  assisted  by  W.  H.  Newhouse,  began  field  investigations 
the  Castro  quadrangle.  J.  T.  Pardee  examined  sections  of  land  near  Dri^ypB, 
'  phosphate. 

O^jlce. — Edward  Sampson  and  J.  L.  Gillson  continued  the  preparation  of  a 
)perative  report  on  the  Pend  Oreille  district.  Mr.  Sampson  gave  a  paper 
native  arsenic  from  northern  Idaho,  jointly  with  Mr.  Gillson,  at  the  New 
irk  meeting  of  the  Society  of  £}conomlc  Geologists.  D.  F.  Hewett  and  W.  T. 
haller  prepared  an  article  on  the  genesis  of  hisiugerite  in  the  Wood  River 
strict,  Blaine  County,  for  publication  in  the  American  Journal  of  Science. 
C.  Schrader  and  C.  P.  Ross  wrote  a  report  on  the  antimony  and  quicksilver 
posits  of  the  Yellow  Pine  district.  G.  R.  Mansfield  revised  his  report  on  the 
ology  and  mineral  resources  of  southeastern  Idaho,  which  was  submitted 
'  publication ;  reviewed  material  for  a  paper  on  the  physiography  of  south- 
stem  Idaho  for  the  Geological  Society  of  Washington;  and  prepared  a  dis- 
sslon  of  V.  R.  D.  Kirkham*s  paper  on  phosphate  in  Idaho  in  relation  to  world 
pplies,  which  was  transmitted  to  the  American  Institute  of  Mining  and 
(tallurgical  Engineers.  He  also  prepared  a  paper  on  the  origin  of  the  Phos- 
oria  formation,  for  delivery  before  the  Society  of  Economic  Geologists,  re- 
rted  on  the  clas.sification  of  phosphate  lands  in  the  Portneuf  quadrangle, 
d  continued  work  on  his  report  on  this  quadrangle.  C.  P.  Ross  completed  a 
ipter  on  the  Wood  River  district  of  the  Hailey  quadrangle  and  revised  the 
ipter  on  the  general  geology  of  this  quadrangle  originally  written  by  L.  G. 
stgate.  He  also  wrote  a  pai)er  for  publication  in  the  Pan-American  Geologist 
Tertiary  planation  in  eastern  Oregon  and  central  Idaho,  and  also  one  for 
isentation  before  the  American  Association  for  the  Advancement  of  Science. 
L.  Gillson  rewrote  a  paper  on  zircon,  a  contact  mineral  at  Pend  Oreille,  for 
>fBclal  publication.  G.  H.  Girty  studied  and  reported  on  Carboniferous  fos- 
>;  W.  H.  Dall  reported  on  Pleistocene  fossils;  and  F.  H.  Knowlton  reported 
Pleistocene  fossil  wood.  A  paper  was  prepared  by  J.  P.  Buwalda  on  the 
i  of  the  Payette  formation  and  the  old  erosion  surface  in  Idaho  for  publica- 
1  in  Science. 
^ublicaiionB.— Bulletin  750-r,  Professional  Paper  132-G. 
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ILLINOIS 

f 

E.  F.  Burchard  visited  several  points  In  Illinois  in  connection  ^ith  Mineral 
Resources  work  on  cement.  G.  H.  Glrty  studleil  Carboniferous  invertebrate 
fossils,  and  F.  H.  Knowlton  reported  on  a  collection  of  fossil  plants  from 
Illinois  for  the  Colorado  Museum. 

INDIANA 

G.  F.  Ix)uglilin  is  preparing  a  report  on  Indiana  limestone. 

IOWA 

Field, — M.  I.  Goldman  examined  gypsum  deposits  at  Fort  Dodge,  Iowa. 
Frank  Leverett  had  a  field  conference  with  Prof.  G.  F.  Kay,  State  geologist, 
on  the  Interpretation  of  glacial  features  of  Iowa. 

Office. — G.  H.  Girty  studied  Carboniferous  fossils  of  the  State  and  con- 
tinued work  on  his  report  on  the  typical  Kinderhook  fauna. 

KANSAS 

Field. — Frank  Leverett  studied  glacial  drift  and  associated  deposits  in  the 
northeastern  part  of  Kansas  and  carried  on  field  work  with  a  view  to  deter- 
mining the  extent  of  the  ice  in  the  first  glacial  stage,  as  compared  with  that 
of  the  second  stage.  The  Director,  the  chief  geologist,  David  White,  K.  0. 
Heald,  W.  T.  Thom,  Jr.,  and  K.  C.  Moore,  State  geologist,  held  a  conference 
concerning  general  cooperative  projects  in  Kansas,  and  later  W.  T.  Thorn,  jr., 
W.  W.  Rubey,  N.  W.  Bass,  and  R.  C.  Moore  conferred  regarding  special  lines 
of  investigation  to  be  carried  out.  Mr.  Bass  in  the  course  of  cooperative  work 
collected  well  data,  mapped  geologic  structure,  and  measured  sections  in  Rooks, 
Hays,  Ellis,  Rush,  Hamilton,  Trego,  Barton,  Ness,  and  Hodgeman  Counties. 
He  visited  the  Dakota  outcrop  in  Morton  and  Stanton  counties  and  tlie  Green- 
born  outcrop  in  southeastern  Gray  Coimty.  W.  C.  Mendenhall  accompanied 
him  on  a  reconnaissance  trip  from  Syracuse  east  and  north  to  Ellis  and 
Russell  counties,  thence  south  to  Great  Bend.  M.  I.  Goldman  studied  gypsum 
deposits  at  Wichita.  W.  T.  Thom,  jr.,  visited  the  Rainbow  Bend  oil  district, 
and  R  F.  Burchard  in  connection  with  Mineral  Resources  work  on  cement 
visited  severnl  localities  in  the  State. 

Office. — N.  W.  Bass  prepared  press  notices  on  the  Syracuse  anticline  and  the 
geologic  structure  of  western  Kansas,  to  be  issued  by  the  Kansas  Geological 
Survey.  He  also  began  cooperative  reports  on  Ellis  County,  Hamilton  Coonty, 
Kausiis  stioam  valleys,  and  the  salt  deposits  of  western  Kansas.  J.  B.  Bee- 
side,  jr.,  reported  on  Cretaceous  fossils  collected  by  N.  W.  Bass  in  central 
and  southwestern  Kansas  and  by  W.  W.  Rubey  and  N.  W.  Bass  in  Bussell 
County  and  revised  paleontologic  parts  of  their  report  on  this  region.  A  co- 
operative reiwrt  on  Russell  County  by  R.  C.  Moore,  W.  W.  Rubey.  N.  W.  Bass, 
and  M.  N.  Bramlette  was  complete<l  in  June  and  submitted  for  publication  as 
a  bulletin  of  tlie  State  Geological  Survey.  K.  C.  Heald  compiled  data  regardioS 
the  Americus  limestone  of  Kansas  and  the  Foraker  limestone  of  Oklahoma 
for  a  discussion  of  their  correlation.  P.  V.  Roundy  examined  foasils  and 
well  cuttings  in  connection  with  his  studies  of  micropaleontology.  F.  B. 
Knowlton  reported  on  Dakota  fossil  plants.  T.  W.  Stanton  reviewed  a  report 
on  the  fauna  and  stratigraphy  of  the  Comanche  rocks. 

KENTUCKY 

Field. — Frank  Leverett  studied  the  Pleistocene  geology  of  Kentucky  for  the 
Kentucky  Geological  Survey  while  on  leave  without  pay.  W.  T.  Lee  examined 
Mammoth  Cave  and  took  many  photographs  of  its  stalactites  and  stalagmites, 
in  the  interest  of  the  Southern  Ap]>iilachian  National  Park  Commission. 

Office. — W.  T.  liOe  summarized  the  results  of  bis  Investigations  in  Mammoth 
Cave  and  submitted  a  report  to  the  Southern  Appalachian  National  Park 
Commission.  Frank  Leverett  prepared  a  report  on  the  Pleistocene  formatioDi 
of  Kentucky  for  the  State  Geological  Survey. 
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L0C7ISIANA 

Field. — C.  H.  Dane  examined,  to  obtain  data  for  land  classification,  the 
prospective  and  partly  developed  oil  and  gas  districts  of  Cotton  Valley,  Spring 
Hill,  Shongaloo,  Urania,  and  Oakland,  La.  He  conferred  with  the  State 
Oonservation  Department  and  oil  geologists  regarding  the  status  of  develop- 
ment of  several  other  fields  in  Louisiana,  including  those  of  Lake  Charles 
and  Lockport,  and  examined  Cretaceous  outcrops  on  some  salt  domes  in  the 
northern  part  of  the  State.  W.  T.  Thom,  jr.,  conferred  with  members  of 
the  Louisiana  State  Conservation  Commission  and  with  members  of  the  Shreve- 
port  Geological  Society  regarding  the  surface  and  subsurface  geology  of  north- 
ern Louisiana  and  visited  the  Cotton  Valley  and  other  fields.  L.  W.  Stephen- 
son examined  Cretaceous  outcrops  at  the  Prothro  and  Rayburu  salt  domes, 
Bienville  Parish,  and  the  cap  rocks  at  the  Winnfield  salt  dome,  Winn  Parish. 

Office. — M.  I.  Goldman  continued  petrographic  studies  of  cap  rock  from 
salt  domes  of  Louisiana  and  Texas  and  rewrote  his  paper  on  this  subject  for 
publication  in  the  bulletin  of  the  American  Association  of  Petroleum  Geolo- 
C:i8t8.  K.  C.  Heald  wrote  a  short  paper  on  sandstone  inclusion  in  salt  in 
mine  on  Averys  Island.  W.  C.  Mansfield  prepared  a  report  on  Eocene  fossils 
from  the  State.  T.  W.  Stanton  examined  fossils  from  a  deep  well  in  north- 
em  Louisiana,  and  E.  W.  Berry  worked  on  fossil  plants  from  the  State. 
L.  W.  Stephenson  studied  fossils  from  the  Upper  Cretaceous  (Gulf  series)  in 
connection  with  the  preparation  of  a  pai)er  on  the  stratigraphy  of  the  Gulf 
series  of  Texas.  C.  H.  Dane  prepared  reports  for  the  land-classification  branch 
on  the  Urania,  Oakland,  LcK'kport,  and  Lake  Charles  districts. 

MAINE 

W.  H.  Dall  reported  on  fossils  from  Maine.  W.  S.  Burbank  prepared  a  co- 
operative report  on  the  petrology  of  the  sediment  of  the  Gulf  of  Maine  and 
Say  of  Fundy,  for  the  United  States  Bureau  of  Fisheries. 

MARYLAND 

Field. — G.  R.  Mansfield  made  a  trip  to  diatomaceous  earth  deposits  west  of 
I>iinkirk,  Md.  A.  I.  Jonas,  for  the  Maryland  Geological  Survey,  continued 
<H>operative  field  work  in  Carroll,  Frederick,  and  Montgomery  counties.  W.  C. 
Mansfield  examined  Miocene  strata  and  collected  f(»sil8  along  the  Calvert 
Cliffs,  from  Parkers  Creek  to  and  beyond  Cove  Point;  he  also  studied  Pleisto- 
oene  deposits  and  fossils  at  Wailes  Bluff  and  Langley  Bluff.  L.  W.  Stephen- 
<Bon  made  field  investigations  in  St.  Marys  County,  in  connection  with  Mr. 
Mansfield's  study  of  late  Tertiary  and  Quaternary  faunas  of  the  Atlantic 
Coastal  Plain. 

Office. — The  Carroll  County  report  was  continued  by  A.  I.  Jonas,  and  a  final 
geologic  map  was  transmitted  to  the  State  geologist  of  Maryland.  Some  time 
also  was  given  by  Miss  Jonas  to  the  map  of  Frederick  County.  W.  C.  Mans- 
field examined  Pleistocene  fossils  from  Wailes  Bluff  and  Langley  Bluff  and 
prepared  a  pai)er  on  Pleistocene  mollusks  collecte<l  by  himself  at  these  locali- 
ties. Mr.  Mansfield  also  began  a  paper  on  the  climatic  conditions  indicated 
by  the  molluscan  fauna  of  the  Chesapeake  group  of  Maryland  and  Virginia. 

MASSACHUSETTS 

Field. — Laurence  LaForge  examined  the  Skinner  coal  mine,  near  West 
Mansfield,  Mass.  L.  M.  Prindle  continued  geologic  work  in  the  Greylock  and 
Berlin  quadrangles.  Arthur  Keith  and  Laurence  LaForge  conferred  with 
Dr.  William  N.  Rice,  Prof.  W.  G.  Foye,  and  Prof.  H.  P.  Little  on  the  iwssible 
southward  extension  of  the  Carboniferous  rocks  of  cexitral  Massachusetts  into 
Connecticut. 

Office. — Work  on  the  Taconlc  folio  was  continued  by  L.  M.  Prindle.  Lau- 
rence LaForge  wrote  an  Informal  report  on  the  Skinner  coal  mines,  and 
he  also  continued  the  preparation  of  the  Boston  folio.  W.  T.  Thom,  jr.,  pre- 
IMired  recommendations  regarding  prospecting  for  coal  in  the  Narragansett 
Basin,  southwestern  Massachusetts,  for  the  Massachusetts  Special  Commission 
<m  the  Necessaries  of  Life.  W.  C.  Alden  prepared  a  paper  for  presentation 
at  a  meeting  of  Clark  Geographers  at  Clark  University  on  the  physiography 


88  FORTY-SIXTH  EEPORT  OF  GEOLOGICAL  SURVEY 

and  glacial  geology  of  central  Massachusetts.    W.  H.  Dall  reported  on  fos- 
sils from  Marthas  Vineyard. 
Publication.— Bulletin  700-B. 

MICHIGAN 

Field, — B.  S.  Butler  and  his  assistant,  W.  S.  Burbank,  continued  geologic 
studies  in  the  Michigan  copper  district.  E.  O.  Ulrich  consulted  with  repre- 
sentatives of  the  Michigan  State  Survey  and  of  the  University  of  Michli^ 
at  Ann  Arbor  with  regard  to  the  preparation  of  a  new  classification  of  the 
Paleozoic  rocks  of  the  State  and  a  now  geologic  map  of  Michigan.  Frank 
Leverctt  studied  and  mapped  surfleial  geology  in  Alpena  and  Roscommon 
counties  in  cooperation  with  the  Michigan  Geological  Survey.  E.  F.  Burcbtrd 
visited  several  localities  in  Michigan  in  connection  with  Mineral  Besonrees 
work  on  cement. 

Office. — B.  S.  Butler,  assisted  by  W.  S.  Burbank,  worked  on  the  text  and 
illustrations  of  his  general  report  on  the  geology  and  ore  deposits  of  the 
Michigan  copper  region  and  prepared  a  geologic  map  of  the  south  end  of  the 
region.  G.  H.  Girty  began  a  report  on  the  fauna  of  the  Marshall  sandstone  j 
and  also  worked  on  Carboniferous  fossils  of  the  State.  Frank  Leverett  in 
continuation  of  his  cooperative  work,  revised  his  report  on  the  surface 
geology  and  agricultural  conditions  of  Antrim  and  Ogemaw  counties  for 
publication  by  the  Michigan  Geological  Survey. 

MINNESOTA 

Frank  Leverett  continued  work  on  a  report  on  the  surfleial  geology  of 
Minnesota.  F.  H.  Knowlton  prepared  a  report  on  fossil  plants  from  Minne- 
sota for  G.  J.  Hodgson,  of  the  Coast  and  Geodetic  Survey. 

MISSISSIPPI 

Field. — C.  W.  Cooke,  assisted  by  Stuart  Mossom,  did  some  field  work  *-^ 
Mississippi  on  the  revision  of  the  geologic  map  of  the  State. 

Office. — L.  W.  Stephenson  began  the  revision  of  a  report  on  the  ground  wate^^ 
of  Mississippi.  C.  W.  Cooke  revised  the  map  of  the  Claiborne  and  Wil<<^ 
groups  (Eocene)  for  the  revised  geologic  map  to  accompany  cooperative  repor»^ 
on  the  general  geology  and  ground  waters  of  the  State.  M.  N.  Bramlette  ttJ^r. 
H.  D.  Miser  prepared  a  report  on  well-log  correlations  in  northeastern  MissL^^ 
sippi  and  northwestern  Alabama.  O.  C.  Postley  wrote  a  press  bulletin  on  <r^ 
possibilities  of  the  Vicksburg-Jackson  area.  ^ 

Publications.— Bulletin  750-G ;  Press  Notice  18088,  on  possible  oil  and  ga  ^ 
near  Vicksburg  and  Jackson. 

MISSOURI 

Field. — Frank  Leverett  examined  the  Pleistocene  deposits  on  Mississippi 
River  in  the  region  of  Cape  Girardeau,  Mo.  B.  F.  Burchard  visited  several 
places  in  Missouri  in  connection  with  Mineral  Resources  work  on  cement. 

Office. — C.  E.  Siebenthal  made  a  map  of  the  lead  regions  in  soatheastem 
Missouri  for  the  Bureau  of  Mines.  G.  H.  Girty  worked  on  a  report  on  tbe 
Pennsylvania  faunas  of  the  Joplin  region  and  studied  and  reported  on  Car- 
boniferous fossils  from  Missouri.  R.  D.  Mesler  prepared  fossils  collected  by 
E.  O.  Ulrich,  members  of  the  Missouri  Geological  Survey,  and  himself.  E.  O. 
Ulrich  worked  on  the  Eminence  faunas  from  Missouri  localities. 

MONTANA 

Field. — Sidney  Paige  examined  the  Lewis  overthrust  fault  A.  A.  Baker 
made  an  examination  of  the  northward  extension  into  Montana  of  the  Sheridan 
coal  field.  He  also  mapped  the  geology  and  coal  resources  of  several  town- 
ships east  of  Tongue  River  and  examined  townships  in  northern  Fergus  Oowatj 
to  determine  their  value  as  coal  lands.  A.  J,  Collier,  in  connection  with  the 
classification  of  possible  oil  lands,  visited  the  McCue  well,  in  Chouteau  Gounty* 
and  the  Bowes  dome,  Blaine  County,  and  collected  well  data  in  the  K«tIb- 
Sunburst  oil  field.  He  also  examined  Judith  River  coals  in  an  area  south  and 
west  of  the  Fort  Belknap  Indian  Reservation  to  obtain  data  for  land  claari- 
flcation.    W.  TV.  Rubey,  M.  N.  Bramlette,  and  F.  A.  Melton,  in  a  study  of 
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Cretaceous  rocky  that  crop  oat  around  the  Black  Hills,  did  reconnaissance 
.^pping  in  a  strip  from  6  to  18  miles  wide  along  the  southern  border  of  the 
_  tuite  from  K.  52  E.  to  R.  62  E.,  in  Powder  Kiver  and  Carter  countiesw    T.  W. 
ISC:jtnton  and  C.  £.  Dobbin,  in  company  with  W.  W.  Rubey,  examined  Cre- 
t£L<!eous  exposures   in  southern   Carter   County.    J.   T.   Pardee   mapped   the 
^lAcial  features  in  the  Lincoln   (Rlackfoot)    Valley,   western  Montana,  and 
xxxfide   reconnaissance  examinations   in   the   Beaverhead   and   Bighole   River 
t>a.8in8  and  in  the  Gallatin  Valley.    He  also  made  a  detailed  examination  of 
pliosphate  laud  near  PhUipsburg,  examined  several  townships  in  the  Madison 
EtflLDge,  and  made  a  geologic  reconnaissance  in  Madison  and  Gallatin  counties 
to  bring  up  to  date  the  work  of  D.  Dale  Condit  on  the  Three  Forks- Yellowstone 
Park  area.    C.  D.  Avery  spent  some  time  looking  over  the  results  of  oil 
exploration  at  Baker,  Glendive,  and  other  places  in  eastern  Montana.    S.  H. 
Oathcart   continued   work   in   the   Jardinc-Crevasse   district.    C.   E.    Dobbin 
studied  tlie  Fox  Hills,  Lance,  Fort  Union,  and  Wasatch  formations  in  south- 
eastern Montana  and  northeastern  Wyoming. 

Office. — Frank  Reeves  revised  his  paper  on  the  structure  of  the  Bearpaw 
\Iountaius,  which  was  published  in  the  American  Journal  of  Science;  wrote 
azi.  article  on  the  shallow  folding  and  faulting  in  tlie  Bearpaw  faulted  belt  for 
tlie  American  Journal  of  Sciemre ;  completed  a  report  on  the  geology  of  the 
Cat  Creek  and  Devils  Basin  oil  fields  and  adjacent  areas ;  and  compiled  map 
and  illustrations  for  a  general  reix)rt  on  the  Bearpaw  Mountains.  Frank 
Ete^ves  and  W.  T.  Thorn,  jr.,  compiled  dutn  on  coal  in  Fergus  and  Blaine 
Coimties  for  land  classification.  A.  A.  Baker  prepared  three  reports  on  the 
n^orthward  extension  of  the  Sheridan  coal  field,  a  .short  report  on  the  oil  pros- 
pects, a  general  report  and  individual  townshi[>  reports  on  the  geology  and 
<^oal  resources  for  the  land-classification  branch,  and  a  final  report  for  publi- 
<^^tion  on  the  geology  and  coal  resources  of  the  area.  Mr.  Baker  also  pre- 
pared coal-classification  data  for  areas  in  Fergus  County.  K.  C.  Heald  sub- 
'lotted  a  report  on  the  Ingomar  dome.  W.  W.  Rubey,  in  connection  with  work 
<>z&  the  Black  Hills  rim  project,  prepared  land-classification  data  on  some  areas 
^>x  southern  Carter  County.  A  paper  on  Lithothamnumf  ellisianum,  n.  sp., 
^^om  the  Ellis  Jurassic  formation  of  Montana,  was  written  by  M.  I.  Goldman 
**id  M.  A.  Howe  for  outside  publication.  J.  T.  Pardee  prepared  reix)rts  on  the 
classification  of  phosphate  lands  in  the  Madison  Range  and  Philipsburg  areas. 
^^  is  revising  and  bringing  up  to  date  the  report  of  D.  Dale  Condit  and  Elmer 
^Huch  on  the  geography  and  geology  of  the  Three  Forks-Yellowstone  Park 
-Ax^Ba,  Montana.  The  chapter  on  coal  in  western  Montana  was  revised  by 
^V*.  T.  Thom,  jr.  Mr.  Thorn  and  C.  E.  Dobbin  assembled  data  for  their  report 
^n  coal  in  Garfield,  McCone.  and  Richland  counties.  Mr.  Thom  also  prepared 
^U  article  on  United  States  Geological  Survey  work  in  Montana  for  1924, 
^hich  was  transmitted  for  publication  in  the  annual  oil  edition  of  the  Great 
^alls  Leader.  C.  E.  Dobbin  compiled  stratigraphic  data  on  the  Cretaceous- 
^<ocene  transition  beds  in  Montana  and  Wyoming.  S.  H.  Carthcart  prepared 
*  report  on  the  Jardine-Crevasse  district  and  revised  his  part  of  the  report  on 
the  Little  Rocky  Mountains.  R.  S.  Knappen  completed  a  reiK)rt  on  the  geology* 
HQd  oil  prospects  of  the  northern  part  of  the  Big  Horn  Basin.  G.  H.  Girty 
studied  Carboniferous  invertebrates  of  the  State;  J.  B.  Reeside.  jr.,  reported 
on  Jurassic  and  Cretaceous  fossils  collected  by  R.  S.  Knapi>en  and  by  W.  W. 
Bnbey  and  party  in  the  western  Black  Hills  and  adjoining  areas.  W.  C.  Alden 
completed  a  professional  paper  on  the  glacial  geology  and  physiography  of  the 
plains  of  eastern  Montana.  C.  S.  Ross  i>repared  a  pu]ier  on  nephollte-hauynite 
alnotite  from  Winnett,  for  publication  in  the  American  Journal  of  Science. 

NEVADA 

Field. — H.  G.  Ferguson  and  S.  H.  Cathcart,  assisted  by  W.  F.  Foshag,  James 
BlAnsfield,  and  H.  H.  Chen,  continued  work  on  the  Tonopah  and  Hawthorne 
quadrangles,  Nev.  T.  W.  Stanton  studied  the  Alesozoic  of  the  Humboldt  Range 
and  in  cooperation  with  Mr.  Ferguson  the  Mesozoic  of  the  Hawthorne  and 
tonopah  quadrangles.  L.  G.  Westgate  and  J.  L.  Gillson  completed  a  study  of 
tbe  Pioche  mining  district.  D.  F.  Hewett  carried  on  field  studies  in  the  Ivan- 
jmh  quadrangle,  Nevada-California,  completing  the  work  in  the  northeast  quar- 
ter and  most  of  that  in  the  northwest  quarter.  He  conferred  in  the  field  with 
O-  F.  Loughlln,  W.  C.  Mendenhall,  and  L.  F.  Noble  and  studied  the  geology  of 
tbe  Searchlight  district. 
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Offlce, — ^D.  F.  Hewett  continued  the  preparation  of  a  report  on  the  Good- 
springs  mining  district.    He  also  <)repared  a  paper  on  supergene  silica  axd 
jarosite  in  southern  Nevada  for  the  Petrologic  Society.    Edwin  Kirk  studied 
Devonian  fossils  collected  by  Mr.  Hewett.    He  also  studied  Ordovician,     Si- 
lurian, and  Devonian  fossils  sent  in  by  Mr.  Westgatc.    L.  G.  WBstgate  ajud 
J.  L.  Gillson  continued  work  on  the  Pioche  report.    Mr.  Gillson  wrote  a  paiper 
for  onofBcial  publication  on  the  borate  mineral  szaibelyite,  found  in  Pioc^lie. 
S.  H.  Cathcart  and  H.  G.  Ferguson  continued  work  on  a  report  on  the  H«3i.w- 
thome  and  Tonopah  quadrangles.    Mr.  Ferguson  prepared  a  paper  on  western 
Nevada  ore  deposits.    T.  W.  Stanton  reported  on  Cretaceous,  Jurassic,  ^^^jid 
Triassic  invertebrates,  and  Edwin  Kirk  reported  on  Cambrian  and  Ordovi<?Aui 
fossils  from  the  Tonopah  and  Hawthorne  quadrangles.    W.  H.  Dall  repoc-"Ced 
on  Neocene  fossils  for  W.  F.  Foshag.    F.  H.  Knowlton  prepared  a  paper      ^ 
scribing  a  new  species  of  Potamogeton  from  the  Esmeralda  formation.    G.      H 
Girty  reported  on  Carboniferous  and  Triassic  fossils  from  Nevada.    C.  R.  Loxf- 
well  submitted  a  report  on  the  geology  of  the  Muddy  Mountains. 

P«&Zicafion«.— Bulletins  750-E,  762. 

NEW   ENGLAND 

Arthur  Keith  completed  the  manuscript  for  a  handbook  of  New  Ehglfind 
geography  and  collected  data  pertaining  to  earthquakes  in  New  England. 

NEW    MEXICO 

Field, — ^N.  H.  Darton  obtained  data  for  the  geologic  map  of  New  Mexico  and 
with  J.  B.  Reeside,  Jr.,  made  a  reconnaiHsance  examination  of  the  Permian  of 
the  Guadalupe  Mountains  of  southeastern  New  Mexico  and  western  Texas. 

F.  L.  Hess  briefly  examined  uranium  deposits  in  the  White  Signal  district, 
south  of  Tyrone,  pegmatites  at  Petaca  and  Harding,  and  a  molybdenum  deposit 
at  Questa.  H.  G.  Ferguson  revisited  Mogollon  and  did  geologic  field  work- 
D.  F.  Hewett  examined  manganese  deposits  near  Socorro.  W.  W.  Boyer  di^ 
field  work  in  the  Artesia  oil  district,  examined  coal  outcrops  in  the  Sierra 
Blanca  and  La  Ventana  coal  fields,  and  examined  geologic  structure  in  th^ 
Bloomfield,  Mesa,  and  Aztec  districts,  San  Juan  County,  for  land  classifications 

Of/Ice, — N.  H.  Darton  prepared  a  new  draft  of  the  geologic  map  of  Ne^ 
Mexico  and  transmitted  the  State  topographic  map  on  a  scale  of  1 :  100,000^ 
He  also  revised  his  report  on  the  *'  Red  Beds  "  of  New  Mexico  and  prepared 
a  report  concerning  the  new  topographic  and  geologic  maps  of  New  Mexico  for 
presentation  to  the  American  Association  for  the  Advancement  of   Science. 

G.  W.  Stose  did  some  editorial  work  on  the  geologic  map  of  the  State.  H.  G. 
Ferguson  completed  his  report  on  the  Mogollon  district.  M.  N.  Short  assisted 
on  this  report  and  did  petrographic  work  on  sulphide  ores  from  Mogollon. 
W.  W.  Boyer  prepared  a  report  and  map  on  the  Artesia  oil  district  for  the 
land-classification  and  water-resources  branches.  Mr.  Boyer  and  J.  B.  Ree- 
side, jr..  wrote  a  press  notice,  ''Prospects  for  oil  and  gas  in  and  near  the 
Barker  Creek  dome,  Colorado  and  New  Mexico,"  and  Mr.  Boyer  prepared 
land-classification  data  covering  coal  cases  in  that  district.  A  short  paper 
was  prepared  by  F.  L.  Hess  on  oolites  for  W.  T.  Lee's  monograph  on  the 
Carlsbad  Caverns,  to  be  published  by  the  National  Geographic  S<x:iety.  H.  W. 
Hoots  wrote  a  paper  on  the  geology  of  a  portion  of  western  Texas  and  south- 
eastern New  Mexico,  with  siiecial  reference  to  salt  and  potash.  G.  H.  Girty 
studied  Carboniferous  fossils  and  also  the  Lake  Valley  fossil  fauna.  Edwin 
Kirk  prepared  and  revised  Ordovician  and  Devonian  faunal  lists  for  N.  H. 
Darton  for  use  in  publications  on  New  Mexico.  W.  H.  Dall  reported  on 
Pleistocene  fossils. 

Puhlications. — Professional  Paper  134. 

NEW  YORK 

Field, — L.  M.  Prindle  studied  talc  deposits  in  the  vicinity  of  Gouverneur, 
N.  Y.  Mrs.  E.  B.  Knopf  made  a  reconnaissance  investigation  of  the  pre- 
Cambrian  and  Paleozoic  section  on  the  north  fiank  of  the  Fishkill  Mountains 
and  studied  the  Paleozoic  sections  near  Poughkeepsie  and  between  Brewster 
and  Holmes. 

0/fice. — L.  M.  Prindle  worked  on  the  Taconic  geologic  folio  and  studied  tale 
deposits  of  New  York.  W.  H.  Dall  reported  on  Pleistocene  fossils  from  Long 
Island,  and  R.  D.  Mesler  worked  on  collections  of  Ordovician  fossils. 


GEOLOGIC  BAANOH  41 

IfOBTH  CABOUNA 

JP'ield, — ^Lands  in  Cherokee  County,  N.  C,  were  examined  by  Charles  Batts 
for  tlie  Forest  Service.  W.  C.  Mansfield  studied  the  Great  Lake  well  No.  2» 
about  5  miles  west  of  Hareloek,  in  cooperation  with  the  State  Survey.  He 
aJso  collected  Tertiary  fossils  on  Neusc  and  Trent  rivers  and  in  the  vicinity 
of  Croatan;  Quaternary  fossils  10  miles  from  Beauf6rt;  and  Tertiary  fossU» 
at  Greenville,  Tarboro,  and  Halifax.  C.  S.  Ross  in  a  general  reconnaisHanoe 
of  metalliferous  deposits  of  the  eastern  United  States  visited  mines  at  Sparta 
and  Kings  Mountain. 

Office. — C.  S.  Ross  l)egan  a  report  on  the  Ore  Knob  copper  mine.  L.  W. 
Stephenson  began  a  paper  on  additions  to  the  invertebrate  fauna  of  the  Upper 
Cretaceous  of  the  Carolinas  and  prepared  plate  explanations  and  made  minor 
revisions  for  L.  C.  Kellum's  paper  on  the  paleontology  and  stratigra])hy  of  the 
Castle  Hayne  and  Trent  marls.  W.  O.  Mansfield  studied  Quaternary  and 
Tertiary  fossils  from  North  Carolina.  E.  W.  Berry  wrote  a  paper  on  Pleistocene 
plants  from  North  Carolina  for  Survey  publication. 

NORTH    DAKOTA 

C.  H.  Dane  analyzed  field  notes  and  maps  of  the  New  Salem  lignite  field, 
>^.    Dak.,  to  determine  the  geologic  structure  of  the  Fort  Union  formation. 

OHIO 

I^ield. — £.  F.  Burchard  visited  several  localities  in  Ohio  in  connection  witb 
Mineral  Resources  work  on  cement.  E.  O.  Ulrich  spent  one  day  in  south west- 
^^I'o  Ohio  with  Professor  Shideler  and  Doctor  Austin,  the  local  authorities  on 
tbe  Richmond  formations  and  faunas,  and  visited  a  number  of  their  best 
*«^tions. 

Office. — Frank  Leverett  brought  his  field  notes  on  Ohio  into  harmony  with 
^^  topographic  maps  that  have  appeared  since  the  field  examination  was  made. 
^-    H.  Girty  reported  on  Carboniferous  fossils. 

OKLAHOMA 

•Field, — K.  C.  Heald,  P.  V.  Roundy,  and  W.  W.  Rubey  attended  the  Osage 
Indian  oil-lease  sales  at  Pawhuska,  at  the  request  of  the  Commissioner  of 
I^idlan  Affairs.    The  Director,  W.  C.  Mendenhall,  David  White,  W.  T.  Thorn, 
ir.,  C.  N.  Gould,  of  the  Oklahoma  Geological  Survey,  and  Frank  But  tram,  of 
^^e  State  Board  of  Regents,  conferred  in  Tulsa  relative  to  cooperative  projects 
to  be  undertaken  in  Oklahoma.    H.  D.  Miser  conferred  with  Oklahoma  geologists 
^th  reference  to  obtaining  data  for  the  geologic  map  of  Oklahoma  and,  in 
company  with  other  geologists,   did  geologic   mapping  near   Okmulgee   and 
Shawnee.    W.  T.  Thom,  jr.,  collected  data  for  a  subsurface  structure  map  ot 
the  northeastern  part  of  the  State,  addressed  meetings  of  the  Okmulgee  Geo- 
logical Society  and  the  Tulsa  Geological  Society,  reviewed  the  areul  geology  be- 
tween Okmulgee  and   Weleetka   with   Okmulgee   geologists,   and   visited   the 
Oushing,  Tonkawa,  Braman.  Blackwell,  and  Newkirk  oil  pools.     Mr.  Thorn, 
assisted  by  A.  M.  Farrell,  was  in  charge  of  the  Survey  exhibit  at  the  Interna- 
tional Petroleum  Exposition  in  Tulsu.     R.  D.  Mesler  collected  fossils  in  the 
ridnity  of  Marble  City. 

Office, — ^The  compilation  of  the  manuscript  copy  of  the  geologic   map  of 
Oklahoma  was  completed  by  H.  D.  Miser.    This  work  was  done  through  the 
cooperation  of  the  United  States  Geological  Survey,  the  geologists  of  Oklahoma 
represented  by  Sidney  Powers,  the  oil  companies  of  Oklahoma  through  the 
National  Research  Council,  ami  the  Oklahoma  Geological  Survey.     Mr.  Miser 
and  M.  G.  Wilmarth  read  critically  the  manuscript  of  a  report  by  C.  N.  Gould 
on  the  rock  formations  of  Oklahoma,  for  publication  by  the  State  Survey.    Mr. 
MUier  prepared  a  note  on  the  temperature  of  Oklahoma's  deei)est   well  for 
publication  in  the  Bulletin  of  the  American  Association  of  Petroleum  Geolo- 
gists.   W.  T.  Thom,  jr.,  assisted  by  A.  A.  Baker,  C.  H.  Dane,  O.  C.  Postley,  and 
A.  M.  Farrell,  under  the  cooperative  auspices  of  the  Federal  and  State  sur- 
veys, prepared  a  contour  map  showing  the  subsurface  structure  of  northeastern 
Oklahoma.    Mr.  Thom  presented  a  short  paper  on  this  map  to  the  American 
Association  of  Petroleum  Geologists  and  prepared  one  also  for  the  Oklahoma 
Geological  Survey.    K.  C.  Ileald  compiled  data  on  the  Americas  limestone  of 
Kansas  and  the  Foraker  limestone  of  Oklahoma  to  aid  in  the  dotorniination  of 


42  FORTY-SIXTH  REPORT  OF  GEOLOGICAL  SURVEY 

•    

their  equivalency.  Mr.  Heald  also  wrote  a  report  on  oil  lands  in  the  Red 
River  district,  Oklahoma-Texas,  and  transmitted  it  to  the  land-classiiicatiou 
branch.  P.  V.  Roundy  prepared  data  to  be  used  in  connection  with  the  De- 
cember sale  of  Osage  leases  and  a  report  to  the  superintendent  of  the  Osage 
Agency.  He  also  examined  well  cuttings  and  outcrop  material  from  Okla- 
homa. A.  F.  Melcher,  under  the  direction  of  the  National  Research  Council 
and  in  cooperation  with  the  Oklahoma  Geological  Survey,  studied  pore  space 
of  Cromwell  oil  sands.  H.  D.  Miser  and  C.  S.  Ross  prepared  an  article  on  the 
volcanic  rocks  in  the  Upper  Cretaceous  of  southeastern  Oklahoma  and  south- 
western Arkansas,  for  publication  in  the  American  Journal  of  Science,  and 
began  an  official  report  on  the  same  subject.  C.  E.  Siebenthal  prepared  a  de- 
scriptive circular  accompanying  a  contour  map  of  the  surface  of  the  beds 
underlying  the  Cherokee  shale  in  a  portion  of  the  Picber  district,  showing  the 
relation  of  ore  bodies  to  the  subshale  topography.  G.  H.  Girty  studied  and 
reported  on  Carboniferous  fossils,  prepared  reports  on  the  Morrow  and  Wapa- 
hucka  faunas,  and  continued  work  on  a  report  on  the  Moorefield  fauna  and 
the  Mayes  and  "  sub-Batesville  "  faunas.  W.  H.  Dall  reported  on  fossils  from 
the  State. 

Puhlications. — Bulletin  759:  structure  map  of  northeastern  Oklahoma;  Press 
Notice  1107,  on  contour  map  of  the  surface  of  the  bed!i  underlying  the  Chero- 
kee shale  in  a  portion  of  the  Picher  district. 

OREGON 

Field. — C.  P.  Ross  examined  the  Cornucopia  district,  Wallowa  Mountains. 
Greg.,  for  a  report  to  be  issued  by  the  State. 

Office. — C.  P.  Ross  prepare<l  data  on  the  Cornucopia  district  for  incorpora- 
tion in  a  report  to  be  issued  by  the  State  on  the  Wallowa  Mountains  region. 
He  prepared  a  paper  for  publication  in  the  Pan-American  Geologist  on  Ter- 
tiary planation  in  eastern  Oregon  and  central  Idaho,  and  also  one  on  the  same 
subject  for  presentation  to  the  American  Association  for  the  Advancement  of 
Science. 

PENNSYLVANIA 

Field. — ^David  White  addressed  the  Board  of  Commerce  of  Bradford,  Pa.. 
and  the  oil  operators  of  the  region  on  the  problems  of  the  Bradford  sand. 
A.  F.  Melcher  procured  samples  of  oil  sands,  collected  data  on  production  of 
oil  wells  producing  from  water  drive,  consulted  with  oil  companies  relative 
to  the  study  of  texture  and  production  of  the  Bradford  sand,  and  gave  advice 
concerning  the  taking  of  diamond-drill  cores  through  the  Bradford  sand. 
W.  B.  Lang,  in  connection  with  porosity  studies,  visited  Bradford,  Oil  City, 
and  Titusville.  W.  T.  Thom,  Jr.,  and  M.  R.  Campbell  made  a  field  trip  to 
study  semianthracite  in  Lykens  Valley  and  collected  samples  for  study,  and 
Mr.  Thom  visited  coal  mines  and  oil  and  gas  fields  near  Pittsburg  and  Oil 
Oity.  Charles  Butts  carried  on  geologic  work  in  the  Tyrone  quadrangle. 
A.  I.  Jonas  did  some  field  work  on  the  geologic  structure  in  the  McCalls  E^rry 
quadrangle,  co11ecte<1  data  for  the  cooperative  geologic  State  map,  and  collected 
economic  data  in  Lancaster  County.  G.  W.  Stose  made  field  investigations  In 
the  Allentown,  Slatington,  Doylestown.  Quakertown,  Boyertown,  Reading. 
Lebanon,  Lancaster,  and  Middlcton  quadrangles. 

Office. — E.  B.  Knopf  and  A.  I.  Jonas  completed  the  report  on  the  geology  of 
the  Quarryville  and  MoCalls  Ferry  quadrangles,  and  Miss  Jonas  prepared  a 
report  on  the  Now  Holland  quadrangle  which  was  transmitted  to  the  State 
geologist.  A.  F.  Melcher  began  a  report  on  tfie  study  of  the  pore  space  of 
the  Bradford  oil  sand.  A  press  notice  on  the  porosity  of  the  Bradford  oil 
sand  near  Custer  and  its  relations  to  the  production  of  oil  was  prepared  by 
A.  F.  Melcher,  W.  W.  Rul>ey.  and  A.  A.  Baker.  Charles  Butts  revised  the 
text  of  the  IIollidaysburg-Huntlngton  folio,  which  was  transmitted  for  publica- 
tion, and  revised  the  map  and  text  of  the  Belief onte  folio  by  E.  S.  Moore. 
He  also  began  the  preparation  of  a  map  and  report  on  the  Tyrone  quadrangle. 
G.  W.  Stose  and  A.  I.  Jonas  prepared  a  paiier  on  the  Triassic  sediments  and 
basaltic  lava  north  of  T-iebanon  for  the  Geological  Society  of  America  and  for 
the  American  Association  for  the  Advancement  of  Science.  Mr.  Stose  also 
worked  on  the  Paleozoic  geologj'  of  the  Quakertown  and  Doyl^town  quad- 
rangles. Messrs.  Stose  and  Butti^  and  IVIiss  Jonas  worked  on  a  cooperative 
revision  of  the  geologic  map  of  Pennsylvania  by  the  Federal  and  State  geo- 
logical surveys.     Mr.  Stose  revised  the  West  Chester-Coatesville  folio,  of  which 
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he  is  Joint  author  witU  Florence  Butscom.  David  White  prepared  a  paper  on 
the  prehistoric  fossils  of  PennsylvanLi  for  the  Pennsylvania  State  Forestry 
Association.  G.  H.  Girty  worked  on  a  report  on  the  Pocono  fauna  and 
studied  collections  of  other  Carboniferous  fossils.  Frank  Leverett  brought 
his  field  notes  on  Pennsylvania  into  harmony  with  the  topographic  maps  that 
hnve  appeared  since  the  Held  work  was  carried  on. 

PuWcation. — ^Press  Notice  1008,  "The  porosity  of  the  Bradford  oil  sand 
near  Custer  City,  Pa.,  and  its  relation  to  the  production  of  oil." 

FOBTO  BICO 

G.  R.  Mansfield  examined  borings  from  the  Guajataca  reservoir,  Porto  Rico. 

SOUTH  CABOUNA 

Li.  W.  Stephenson  began  the  preparation  of  a  paper  on  additions  to  the 
invertebrate  fauna  of  the  Upper  Cretaceous  of  the  Caroliuas.  C.  W.  Cooke 
reviewed  the  mapping  of  Eocene-Cretaceous-crystallinc  boundaries  in  Aiken 
and  Edgefield  counties,  S.  C. 

SOUTH    DAKOTA' 

Field. — ^F.  L.  Hess  examined  gold-arsenic  mines  and  pegmatite  near  Key- 
stone, S.  Dak.,  and  in  the  Black  Hills.  T.  W.  Stanton,  J.  B.  Reeside,  jr.,  W. 
>V.  Rubey,  M.  N.  Bramlette,  and  F.  A.  Melton  made  stratigraphic  studies  of 
the  Cretaceous  and  Carboniferous  rocks  in  the  northern  and  eastern  parts 
of  the  Black  Hills  and  collected  fossils. 

Office, — ^K.  C.  Heald  inspected  and  described  drill  cuttings  from  South 
Dakota.  T.  W.  Stanton  reported  on  Cretaceous  invertebrates,  and  F.  H. 
Knowlton  on  Lakota  plants.  G.  H.  Girty  studied  and  reported  on  Carbonif- 
erous fossils  from  the  State.  J.  B.  Reeside,  jr.,  reported  on  collections  of 
fossils  made  by  W.  W.  Rubey  and  party  in  the  Cretaceous  rocks  of  the  Black 
Hills  and  adjoining  areas. 

Publications,— Bulletin  765,  Geologic  Folio  219. 

TENNESSEE 

Field. — E.  F.  Burchard  examined  iron  ore  deposits  at  Napier,  I^wis  County, 
Tenn.  Charles  Butts  examined  tracts  of  lands  in  Monroe  County,  for  the 
Forest  Service.  C.  S.  Ross  visited  mines  of  the  Tennessee  Copper  Co.,  Ocoee 
Copper  Co..  and  Ducktown  Copper,  Sulphur  &  Iron  Co.,  at  Ducktown.  E.  W. 
Berry  spent  some  time  in  field  work  on  the  Coastal  Plain,  in  cooperation  with 
the  Tennessee  Geological  Survey. 

Office. — E.  F.  Burchard  completed  a  cooperative  report  on  brown  iron  ores 
of  the  western  Highland  Rim,  to  be  published  by  the  Tennessee  Geological 
Snrvey.  G.  H.  Girty  studied  Carboniferous  fossils,  and  E.  W.  Berry  worked 
on  collections  of  fos.sil  plants  from  Tennessee.  Charles  Butts  revised  a  report 
on  the  Crossvllle  quadrangle  for  the  State  Geological  Survey  and  prepared  for 
the  Forest  Service  a  report  on  several  tracts  of  forest  land  in  Monroe  County. 
H.  D.  Miser  began  a  report  on  the  Waynesboro  quadrangle. 

TEXAS  I 

Field. — ^W.  B.  Lang  continued  field  work  in  the  potash  area  of  western 
Texas,  visiting  wells  that  were  being  drilled  and  collecting  samples  of  well 
cuttings.    T.  W.  Stanton  studied  the  Mesozoic  of  western  Texas  in  company 
with  Mr.  Lang.    W.  C.  Mendenhall  spent  10  days  with  Mr.  Lang  and  Mr. 
Stephenson.    Julia  Gardner  made  field  studies  of  the  Eocene  formations  north 
of  Bracos  River  in  connection  with  the  preparation  of  her  monograph  on  the 
Eocene  of  Texas.    Her  studies  on  the  Midway  formation  are  being  made  in 
cooperation  with  the  Texas  Bureau  of  Economic  Geology  and  Technology. 
Mi»  Gardner  also  inspected  fossil  collections  from  Brazos  County  for  the 
I  Agrtcnltural  and  Mechanical  College  at  College  Station.    L.  W.   Stephenson 
held  conferences  with  petroleum  geologists  in  Houston.  Dallas,  Austin,  Corsi- 
cana,  Greenville,  Texarkana,  and  New  Boston  in  connection  with  the  compila- 
tion of  the  new  cooperative  geologic  map  of  the  State.    Considerable  field 
work  was  done  in  connection  with  this  map.    Mr.  Stephenson  did  field  work 
in  connection  with  the  preparation  of  a  paper  on  the  stratigraphy  of  the 
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Gulf  (Upper  Cretaceous)  of  the  Texas  Coastal  Plain,  and,  with  Sidney  Powers, 
he  examined  Cretaceous  outcrops  at  the  Brooks  salt  dome,  Smith  County. 
N.  H.  Darton  and  J.  B.  Reeside,  jr.,  made  a  reconnaissance  to  gather  data  per- 
taining to  the  Permian  of  the  Guadalupe  Mountains  of  southeastern  New 
Mexico  and  western  Texas.  M.  I.  Goldman  visited  Houston  and  the  Big 
Creek  salt  dome,  Fort  Bend  County,  in  connection  with  his  studies  of  »alt- 
dome  cap  rocks.  T.  W.  Stanton  made  a  field  study  of  the  stratigraphy  ami 
paleontology  of  the  Lower  Cretaceous  (Comanche  series)  in  the  high  plains 
region  from  Sweetwater  to  Fort  Stockton  and  from  Lamesa  to  Sandersou. 
also  in  the  Routheastern  part  of  the  Burnet  quadrangle.  He  held  a  confer- 
ence at  Austin  with  the  geologists  of  the  Bureau  of  Economic  Geology  ami 
Technology. 

Office. — L.  W.  Stephenson  and  N.  H.  Darton  compiled  data  for  the  geolojnc* 
map  of  Texas.    M.  I.  Goldman  made  a  laboratory  study  of  salt-dome  cap  rocl^s. 
He  wrote  a  paiJor  on  this  subject  for  publication  in  the  Bulletin  of  the  Amer- 
ican Association  of  Petroleum  Geologists.     K.  C.  Heald  prepared  a  report  on 
oil  hinrls  in  tlie  Red  River  district,  Okla.-Tex.,  for  transmission  to  the  lami- 
classitication  branch.     11.   D.   Miser  examined  drill  cuttings  from  a  well  at 
Silver  City.     Julia  (lardner  completed  a  paper  on  a  new  species  of  Arg\frot\€CQ 
from  the  liuller  salt  dome,  determined  fos.sils  from  the  Eocene  of  northeast 
Texas,   in  tin's  connection  studying  tho   Aldrich  collection   In   Johns  Hopkins 
University,  and  prepared  a  short  paper  on  the  fauna  from  the  Midway  of  the 
Butler  dome,  Freestone  County.    M.  N.  Short  made  an  investigation  of  potash 
salts  from  wells  in  Texas.     G.  R.  Mansfield  wrote  a  press  notice  on  potash  iB 
the  Cowden  well.  Crane  County.    W.  B.  Lang  was  in  Washington  for  several 
months  for  conferences  and  studies  relative  to  developments  in  the  western 
Texas  potash  field.     He  submitted  a  paper  for  Survey  publication  on  potasto 
Investigations  in  1924.    H.  W.  Hoots  completed  a  paper  on  the  geology  of  * 
portion  of  western  Texas  and  southeastern  New  Mexico,  with  special  reference 
to  salt  and  potash.    L.  W.  Stephenson  read  and  revised  portions  of  A.  C.  Tro*^' 
bridge's  report  on  the  lower  Rio  Grande  region,  and  Julia  Gardner  prepare?^ 
illustrative  material  for  the  report.     Mr.  Stephenson  made  progress  on  a  r^* 
port  on  the  stratigraphy  of  the  Gulf  series    (Upper  Cretaceous)    of  TexB-^ 
G.  H.  Girty  studied  the  Hueco  fauna  of  the  Cornudas  Mountains.     P.  V.  Roun«3.J 
studied  outcrop  material  from  Texas  in  connection  with  his  studies  in  mici"^^ 
paleontolojjy.     M.   I.  CJoldman  prepared  a  report  on  the  petrography  of  tl^* 
contact  of  the  Ordovieian  and  Mississipplan  in  San  Saba  County  in  connectl^^^ 
with  the  study  of  the  paleontology  of  the  MLssissippian  by  G.  H.  Girty  a*^^ 
P.  V.  Ronndy. 

Publication. — Map  of  oil  and  gas  fields  of  Texas. 

UTAH 

Field. — E.  M.  Spieker,  assisted  by  D.  J.  Fisher,  continued  the  study  of  t  ^'^ 
Wasatch  l»latoau,  Utah,  mapping  areas  west  and  north  of  Huntington  a"*^" 
Price,  and  on  the  completion  of  this  work  they  began  a  study  of  the  stratigK*^' 
phy  and  structure  of  the  northern  T>art  of  the  San  Rafael  Swell,  giving  specif 
attention  to  oil  ]>ossibiIities.     Later  this  work  was  continued  by  James  Gillo-l^'* 
assisted  by  1).  J.  Fisher,  C.  II.  Dane,  and  E.  T.  McKnight.     Mr.  Spieker  t*^' 
amined  and  classlfie<l  for  their  phosphate  content  lands  near  Provo,  and  J.   ^' 
Pardee  made  similar  examinations  of  several  sections  of  land  near  Huntsvili^* 
J.  B.  Roeslde,  jr.,  studied  several  stratigraphlc  sections  in  the  Wasatch  Plate^^ 
region  and  the  San  Rafael  Swell.     D.  J.  Fisher  began  the  examination  of  co*' 
lands  along  the  Book  Cliffs  southeast  of  Sunnyside.    G.  I.  Finlay,  assisted  ^^ 
C.  H.  Dane,  completed  a  reconnaissance  examination  for  land  classification  i^ 
the  Four  Corners  area  of  Arizona  and  Utah.     Mr.  Dane  examineil  the  are* 
immediately  around  Cisco.    James  Gilluly  and  Mr.  Dane  classified  lands  Id 
several  townships  near  Crescent.     F.  L.  Hess  spent  a  few  days  in  field  work 
on  rare  metals  and,  with  V.  C.  Heikes,  visited  the  arsenic  depositH  at  Gold 
Hill.    G.  F.  JjOu;xhlin  also  made  a  brief  visit  to  this  district  with  a  view  to  a 
detailed  survey  of  It  in  the  future.    Mr.  Loughlin  visited  iron  mines  and  gyp- 
sum quarries  near  Cedar  City  and  examined  potash  prospects  near  Marysvi^ 
for   land   classification.     F.   E.   Matthes   ac(*omi)anied   the   congressional  sob- 
commit  toe  on  api)ropriations  for  the  Department  of  the  Interior  through  Zion 
National  Park.     E.  F.  Bundiard  examined  iron-ore  dei>osits  in  the  Iron  Springs 
district.    W.  II.  Bradley  and  C.  E.  Erdmann  examined  oil-shale  lands  In  west- 
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crn  Millard  County,  in  Beaver  County,  and  in  the  eastern  part  of  the  State  for 

land  classification.    They  also  visited  oil  prospects  in  Beaver  County  and 

dassifled  coal  lands  near  Cedar  City  and  Kanarraville.    C.  D.  Avery  visited 

the  Chalk  Creek,  Spring  Creek,  and  Coalville  oil  fields.    W.  C.  Alden  extended 

bis  study  of  glacial  geology  and  physiography  in  southwestern  Wyoming  into 

northeastern  Utah.    T.  B.  Nolan  worked  in  the  Salduro  Marsh  for  the  purpose 

of  delimiting  potash  leasing  land  in  cooperation  with  the  General  Land  Office 

and  Bureau  of  Mines. 

Oftice. — F.  C.  Calkins  continued  work  on  a  report  on  the  general  geology  of 
the  Cottonwood  district.    H.  D.  Miser  wrote  a  paper  on  erosion  in  San  Joan 
Canyon,  for  presentation  before  the  Geological  Society  of  America,  and  it  waa 
also  given  at  the  Joint  meeting  of  the  Washington  Academy  of  Sciences  and  the 
Geological  Society  of  Washington.     E.  M.  Si>ieker  revised  his  report  on  the 
Sallna  Canyon  coal  area,  which  was  transmitted  for  publication.    Mr.  Spieker 
and  A.  A.  Baker  completed  a  rei»ort  ou  the  Wasatch  coal  field.    A  paper  by  Mr. 
Spieker  and  J.  B.  Reeside,  Jr.,  on  Cretaceous  and  Tertiary  formations  of  the 
Wasatch  Plateuu  was  completed  for  publication  by  the  Geological  Society  of 
America.    Messrs.  Spieker  and  Baker  completed  for  the  land-classification  branch 
a  report  and  map  covering  the  Horse  Canyon  district  of  the  Book  Cliffs  coal 
field  ;  also  a  report  on  phosphate  in  sees.  20,  21,  28,  and  29,  T.  7  S.,  R.  5  E.,  Salt 
Lake  base  and  meridian.    J.  T.  Pardee  prepared  a  report  on  phosphate  lands 
north  of  Salt  Lake  for  the  land-classification  branch.    James  Gilluly,  assisted 
by  C.  H.  Dane,  began  a  report  on  the  San  Rafael  Swell  and  prepared  a  report 
on  the  northern  part  of  this  region  for  the  land-classification  branch.     C.  H. 
Dane  and  Jumes  Gilluly  wrote  a   rei^ort  on   the  Cisco  dome  and   Crescent 
anticline.    G.  R.  Mansfield  prepared  a  report  for  the  land-classification  branch 
on  two  tracts  of  land  for  which  patent  was  sought.    He  also  spent  some  time 
in  conferences  with  members  of  the  Survey,  Bureau  of  Mines,  and  General 
Lund  Office,  to  delimit  leasing  areas  in  the  potash  land  in  the  Salduro  MarflJl. 
W.  B.  Lang's  report  on  potash  investigations  in  1924  included  a  little  in- 
formation relative  to  potash  investigations  in   Utah.     G.   H.   Girty  studied 
Carlx)uiferous  invertebrates.     J.  B.   Reeside,  Jr.,  revised   his  report  on  the 
K^lopy  along  Green  River,  Wyoming  and  Utah,  for  inclusion  in  a  paper  by 
R.  R.  Woolcy  for  unofficial  ])ublication.    He  also  studied  collections  of  fossils 
ii^ade  by  E.  M.  Spieker  and  James  Gilluly  in  the  San  Rafael  Swell,  examined 
^Q(l  reix)rte<l   on   Jurassic   and   Cretaceous  fossils  collected   in   southeastern 
^'tuh  by  H.  E.  Gregory,  and  compiled  data  on  variations  in  Cretaceous  sand- 
stones in  southern  Utah  for  R.   C.   Moore.     G.   I.   Finlay  and   C.  H.   Dane 
Prepared  a  report  on  the  Four  Corners  area,  Arizona  and  Utah,  for  the  land- 
J^lassification  branch.    L.  F.  Noble  wrote  a  paper  on  the  section  of  the  Kaibab 
^Unestoue  at  Buckskin  Gulch.     G.  F.  Jjoughlin  prepared  a  land-classification 
^^IX)rt  on  alunite  claims  near  Marysvale. 
PM6Z/ca/ion.— Bulletin  751-D. 

VERMONT 

Field, — ^Arthur  Keith,  with  A.  C.  Swinnerton,  did  field  work  in  the  Castle- 
^on  quadrangle,  Vt.     Mr.  Keith  also  mapped  the  structure  and  stratigraphy 

*^  the  St.  Albans  quadrangle.  L.  M.  Prindle  did  field  work  in  the  Pawlet, 
'^reylock,  and  Berlin  quadrangles  and  studied  talc  deposits  in  the  vicinity  of 
Johnson,  Waterbury,  Rochester,  and  Chester.  Messrs.  Keith  and  Prindle 
^Jtndied  the  stratigraphy  and  structure  of  the  Vermont  slate  belt  and  the 
'Cambrian  stratigraphy  of  northwestern  Vermont. 

Olflce, — Arthur  Keith  made  a  study  of  Vermont  stratigraphy  preparatory 

t:o  field  work.     L.  M.  Prindle  studied  material  bearing  on  the  geology  of  the 

talc  deposits  of  Vermont  and  New  York  and  did  some  work  on  the  Taconic 

Geologic  folio. 

VIRGINIA 

Field. — C.  S.  Ross  visited  a  pyrite  mine  at  Monerate,  Va.,  in  connection 
with  the  reconnaissance  of  metalliferous  deposits  of  the  eastern  United  States. 

Oifice. — ^M.  R.  Campbell  completed  a  cooperative  report  on  the  Vslley  coal 

fields  of  Virginia  and  transmitted  it  to  the  State  geologist  for  puk<Mcation. 

W.  C.  Mansfield  continued  work  on  a  report  on  the  Miocene  stratigr  phy  of 

Virginia.    He  also  began  a  paper  on  the  climatic  conditions  indicatea  by  the 

molluscan  fauna  of  the  Chesapeake  group  of  Maryland  and  Virginia. 
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WASHIIIGTON 

Field. — E.  F.  Burchard,  accompanied  by  O.  P.  Jenkins,  of  the  Washington 
Division  of  Geology,  inspected  iron-ore  deposits  in  Washington. 

Office. — F.  H.  Knowlton  studied  the  fossil  flora  of  the  Pnget  group  of  "^ 
Washington  and  began  a  report  on  this  subject.  He  revised  his  manuscript  ^ 
on  the  tlora  of  the  Latah  formation,  and  Edward  Sampson  prepared  some  -^ 
notes  on  the  volcanic  rocks  near  Spokane,  for  incorporation  in  this  report  .. 
J.  T.  Pardee  and  Kirk  Bryan  prepared  a  paper  on  the  geology  of  the  Latah  .^ 
formation  in  relation  to  the  lavas  of  Ck>lumbia  Plateau  near  Spokane,  for  ^-a 

presentation  to  the  American  Association  for  the  Advancement  of  Science.  - 

F.  0.  Calkins  made  a  petrographic  study  of  cores  from  the  Latah-Texas  wdl,^". 

for  the  Engineers'  Club  of  Spokane.      T.  W.  Stanton  reported  on  Lower  Cre < 

taceous  fossils  and  also  on  Triassic  and  Cretaceous  invertebrates  from  Si 
Juan,  Spieden,  and  Sucia  islands.    W.  H.  Dall  reported  on  Eocene  fossils 
F.  E.  Matthes  revised  a  pamphlet  on  the  glaciers  of  Mount  Ualnier,  at  the 
request  of  the  National  Park  Service. 

WEST    VIRGINIA 

G.  H.  Girty  studied  Carboniferous  invertebrate  fossils  from  West  Vlri 
Frank  I^verett  brought  his  field  notes  on  West  Virginia  into  harmony 
the  topographic  maps  that  have  appeared  since  the  field  work  was  carried  oi 

WISCONSIN 

Field. — E.  O.  Ulrich  did  stratigraphic  work  on  the  Cambrian  and  youi 
rocks  of  south-central  and  western  Wisconsin  in  cooperation  with  the  Stat 
Survey. 

Office. — Edwin   Kirk   prepared   and   studied   for   comparison   with    west 
Silurian  faunas  fossils  furnished  by  E.  O.  Ulrich  from  the  Mayville  formatic^:^n 
of  Wisconsin. 

WYOMING 


Field.— \Y,  W.  Rubey,  M.  N.  Bramlette,  F.  A.  Melton,  T.  W.  Stanton.  J. 
Reeside,  jr.,  and  C.  E.  Dobbin  collected  and  studied  fossils  from  the  Penns^^^I- 
vanian  and  Cretaceous  formations  of  the  Black  Hills  in  Wyoming,  Montar=^u, 
and  South  Dakota.      Mr.  Rubey  mapped  and  measured  stratigraphic  section  tw 
in  the  Upper  Cretaceous  from  Moorcroft  north  to  the  Montana  State  line  a  "^Bid 
made  further  studies  in  the  Rocky  Ford  oil  district.      Mr.  Dobbin,  assisted      "*y 
H.  F.  Clark,  made  a  reconnaissance  reexamination  of  coal  lands  in  the  Gill* 
(Upper  Holle  Fourche)  and  Pumpkin  Rutte  coal  fields,  to  obtain  data  for 
revision  of  a  report  previously  prepared  by  V.  n.  Barnett.      Mr.  Dobbin  a 
studied  recent  coal-mine  developments  in  the  Ilanna  Basin,  to  revise  a  rep 
by  C.  F.  Bowen,  and  completed  a  study  of  the  Fox  Hills,  Lance,  Fort  Uni- 
and  Wasatch  formations  in  southeastern  Montana  and  northwestern  Wyoml 
A.  J.  Collier,  C.  D.  Avery,  and  E.  T.  McKnight  determined  the  structure 
the  Strom  and  Rex  Lake  domes,  in  Albany  County,  and  the  Pass  Creek. 
Valley,  Hatfield,  and  Miller  Hill  domes,  in  Carbon  County.       Messrs.  Col^ 
and  McKnight  examined  coal  lands  In  southwestern  Carbon  County,  mai 
in  some  detail  the  structure  of  the  Buffalo  Basin  anticline  and  the 
Gap  anticline,  in  Fremont  County,  and  examined  the  Horsetrack  and  Pae 
Springs  anticlines,  Fremont  County,  and  the  Lost  Creek,  Pickett  Lake,  ^■-'Jr 
Wilmington  anticlines,  Sweetwater  County.      Mr.  Avery  collected  oil-well  d^^^ 
in  the  Big  Piney,  Labarge,  and  Fossil  oil  fields  and  at  Cheyenne.      T.      '^' 
Stanton  and  J.  B.  Reeside,  jr.,  reviewed  the  Cretaceous  and  Tertiary  secti^C?^ 
at  many  localities  near  the  Union  Pacific  Railroad  from  Black  Buttes  on    "^p 
west  to  Rock  River  on  the  east.      Mr.  Stanton  also  accompanied  C.  B.  Dol^**^"* 
and  W.  W.  Rubey  during  their  review  of  the  Cretaceous-Eocene  transition  ^^^ 
mations  in  the  Powder  River  basin.     W.  H.  Bradley  classified  coal  land  i^^^ 
township  in  Baxter  Basin,  south  of  Rock  Springs.      W.  C.  Alden  made  a  sts:'^ 
of   the   glacial    geology   and    physlograpliy   of   eastern   Wyoming,   incla*-*^ 
Laramie,  Platte,   ConvtTse,   Natrona,  and  Albany   counties,  and  of  west^^ 
Wyoming  from  Jack.*son  Hole  and  the  Wind  River  Mountains  south  to  It^^ 
Springs.     Edwin   Kirk   studied   the   Ordovlclan   of   the  Wind   River   Raii^ 
J  T.  Pardee  exnniliiod  phosphate  lands  In  western  Teton  County. 
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O/Wcc.— Editorial  work  ou  tlie  Wyoming  geologic  map  was  done  by  G.  W. 
Stose.    W.  W.  liubey.  W.  T.  Thorn.,  jr..  and  C.  E.  Dobbin  prepared  correc- 
tions for  the  map.     G.  U.  Manslield  wrote  a  report  for  the  land-classlflca- 
tion  branch  on  phosphate  lands  In  the  Teton  Basin.    J.  D.  Sears  completed 
bis  report  on  the  geology  of  the  Baxter  Basin  gas  field.  Sweetwater  County. 
W.  W.  Bubey  prepared  a  press  notice  concerning  the  Bocky  Point-Stroner 
anticline,  accompanied  by  a  sketch  structure  map,  and  continued  work  on 
his  report  on  the  Bocky  ITord  oil  district  and  also  on  a  general  report  on  the 
Black  Hills  Bim  project.     J.  T.  Pardee  made  land-classification  reports  on 
phosphate  lands  in  western  Teton  County.     J.   B.  Beeslde,  jr.,  revised  his 
report  on  the  geology  along  Green  Biver,  Wyoming  and  Utah,  for  inclusion 
in  a  paper  by  B.  B.  Wooley  for  unofficial  publication.     0.  E.  Dobbin  com- 
pleted a  reiK>rt  on  the  Gillette  coal  field,  of  which  he  is  a  joint  author  with 
V.  H.  Barnett  and  which  contains  a  chapter  on  the  Minturn  district  by  W.  T. 
Thorn,  jr.    Mr.  Dobbhi  compiled  stratigraphic  data  on  the  Cretaceous-Eocene 
transition  beds  in  Wyoming  and  completed  his  part  of  a  report  on  the  Pump- 
Jkin  Butte  coal  field,  by  C.  H.  Wegemann,  B.  W.  Howell,  and  C.  E.  Dobbin. 
F*.  L.  Hess  prepare<i  a  report  on  the  platinum  deposits  near  Centennial,  Albany 
CJounty.    W.  C.  Aldeu  began  a  report  on  the  glacial  geology  and  physiography 
o:C   Wyoming  and  submitted  papers  on  this  subject  to  the  American  Associa- 
tion for  the  Advancement  of  Science  and  the  Geological  Society  of  Washing- 
toxL    W.  H.  Bradley's  report  ou  shore  pliases  of  the  Green  Biver  formation 
i*i    northern  Sweetwater  County  was  completed.     A.  J.  Collier  wrote  a  press 
<^otice  on  Bex  Lake  and  other  domes  west  of  Laramie;  a  press  notice  and 
*\    land-classification  report  on  oil  and  gas  prospects  of  the  Miller  Hill-Lake 
^^«illey  nuticline,  Carbon  County;  a  press  notice  ou  the  gas  field  in  Buffalo 
^Qshi,  Fremont  County;  and  reports  on  the  Spilng  Creek  dome  and   anti- 
'^Ujies  in  the  western  part  of  the  Great  Divide  Basin,  Fremont  and  Sweet- 
JV^ter  counties,  and  on  a  coal-prospecting  permit  in  western  Carbon  County 
£]Or  the  land-classification  branch.     D.  F.  flewett  revised  his  report  on  the 
S^J^oIogy  and  mineral   resources  of  the  Oregon  Basin,   Meeteetse,  and  Grass 
^I'eek  Basin  quadrangles,  which  was  transmitted  for  publication.    J.  B.  Eby 
gjTK"epared  a  press  notice  relative  to  the  Baggs  anticline,  Sweetwater  County. 
JESciwin  Kirk  reported  on  Cambrian  fossils  and  arranged  Ordovician  collec- 
tions of  fossils  from  the  Lander  region;  G.  H.  Girty  studied  Carboniferous 
*o«sils  from  Yellowstone  Park  and  the  Black  Hills;  T.  W.  Stanton  reported 
^x^  Eocene   invertebrates  from   Campbell   County:   W.   H.   Dall   reported   on 
^^ocene  fossils;   F.   H.  Knowlton  reported  on  fossil  wood  and  plants  from 
J^e  Black  Hills  and   from   Buffalo   Basin;   and  J.   B.   Beeside,   jr..   studied 
^ Cretaceous  fossils  collected  at  the  Bex  dome,  examined  collections  of  Jurassic 
*^xad  Cretaceous  fossils  from  the  western  Black  Hills  and   adjoining  areas, 
J^vised  faunal  lists  for  a  pai>er  on  tlie  Belle  Fourche  coal  field  by  V.  H. 
■^iamett,  made  up  a  collection  of  Mesozoic  fossils  for  exchange,  and  examined 
l>«l.rt  of  a  collection  of  Cretaceous  fossils  from  eastern  Wyoming.    W.  T.  Lee 
"^^Tlsed  his  report  ou  the  correlation  of  formations  in  eastern  Colorado  and 
^^^'^ntral  Wyoming,  which  was  critically  reviewed  by  H.  D.  Miser. 

Publications.'— Geologic  map  of  Wyoming;  Professional  Paper  132-F;  Bul- 
*^tins  750,  751-0,  701;  Press  Notices  17915,  on  the  Bocky  Point  plunging  anti- 
cline; 1545,  on  the  gas  field  in  Buffalo  Basin,  Fi*emont  County;   17875,  on 
^Oe  Lost  Soldier-Ferris  district;  14.  on  the  prospects  for  oil  in  the  Bex  Lake 
''-xid  other  domes  west  of  Laramie ;  18092,  on  the  prospects  for  oil  or  gas  In 
^H  anticUne  near  Baggs;  and  483,  on  oil  and  gas  in  the  Miller  Hill-Lake  Val- 
ley anticline,  Carbon  County. 

OTHER   COUNTRIES 

T.  W.  Stanton  rei>orted  on  Cretaceous  invertebrates  from  western  Africa 
for  C.  F.  Bowen.  W.  H.  Dall  reported  on  fossil  material  from  western  Africa 
ror  C.  W.  Washburne. 

K.  C.  Heald  tested  bituminous  limestone  from  the  vicinity  of  Bir  All 
Arabia,  at  the  request  of  the  State  Department. 

J.  B.  Beeslde,  jr..  studied  and  made  a  report  on  a  collection  of  Cretaceous 
AmsIIs  from  Argentina  for  F.  H.  Lahee;  and  W.  H.  Dall  reported  on  Tertiary 
fossils  for  Prof.  Bailey  Willis. 

F.  L.  Hess,  with  E.  P.  Henderson,  prepared  a  paper  for  outside  publica- 
tion on  polycrase  from  Brazil. 
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W.  H.  Dall  reported  on  Tertiary  fossils  from  British  Ck>lambla  sent  by  ti 
Victoria  Colonial  Museum,  British  Columbia ;  on  f ossillf erous  material  dredgi 
off  the  Grand  Banks  and  vicinity  for  the  Peaboily  Museum,  Yale  Universitj 
and  on  petropods  of  the  Canadian  Arctic  expedition  sent  by  the  Victor 
Memorial  Museum  of  Ottawa.  E.  O.  Ulrich,  assisted  by  R.  D.  Mesler,  studlc 
fossils  obtained  between  the  lowest  Canadian  graptolite  zones  and  the  tc 
of  what  Mr.  Ulrich  proposes  to  call  the  Ozarkian  zone  in  British  Columbia 
and  T.  W.  Stanton  prepared  a  report  on  some  Cretaceous  fossils  from  Albert 
and  examined  Paleozoic  fossils  from  Britsh  Columbia,  for  the  Geologica 
Survey  of  Canada. 

Edwin  Kirk  wrote  the  first  draft  of  a  paper  on  a  new  Devonian  pelecypoi 
genus  from  China,  and  W.  H.  Dall  reported  on  fossils  from  northt'asten 
China. 

J.  B.  Ileeside,  jr.,  prepared  a  reiwrt  with  illustrations  on  a  collection  o 
Cretaceous   invertebrates  from   eastern    Ecuador. 

Edwin  Kirk  worked  on  a  short  paper  on  an  old  collection  of  fossils  froi 
Ellesmereland. 

W.  H.  Dall  reported  on  fossils  from  the  Fiji  Islands  sent  by  the  Marit 
Seminary  at  Brookland.  D.  C. ;  also  on  fossil  collections  from  British  Guiau 
Japan,  Mexico,  Nicaragua,  and  the  Island  of  Papua. 

W.  C.  Mansfield  prepared  a  premilinnry  report  on  Tertiary  fossils  fro 
Panama. 

R.  D.  Mesler  worked  up  for  comparison  and  for  biologic  study  coUectio: 
of  fossils  from  Sweden  made  by  E.  O.  Ulrich  in  1922,  and  Mr.  Ulrich  studio 
these  collections.  W.  H.  Dall  re]>orte<l  on  fossils  for  the  Swedish  Bll 
Museum. 

W.  H.  Dall  furnished  data  on  fossils  from  Uruguay  to  Doctor  Felippone, 
Montevideo,  and  on  material  sent  by  Dr.  H.  von  Ihering. 

W.  II.  Dall  reported  on  fossils  from  the  Dominican  Republic  sent  by  C. 
Maury,  of  Cornell  University,  also  on  fossil  collections  from  Cuba  and  Trinldoi 
and  named  a  series  of  specimens  from  Watllng  Island.  W.  C.  Mansfield  cc 
rectixl  proof  of  his  paper  on  the  Miocene  gastropods  and  scaphopods  of  Trts 
dad.  W.  P.  Woodring  preparetl  an  article  on  Area  patricia  Sowerby,  a  Mioce: 
fossil  from  the  Dominican  Republic,  for  publication  in  Science;  a  paper  < 
Quaternary  reef  caps  of  the  Republic  of  Haiti,  for  presentation  to  the  America 
Association  for  the  Advancement  of  Science;  and  a  paper  on  Miocene  melius 
from  Bowden,  Jamaica,  for  the  Carnegie  Institution  of  Washington. 

DIVISION   OF    MINERAL   UKS0URCE8 

The  general  organization  of  the  division  of  mineral  resouitr 
during  the  year  was  unchanged.  J.  P.  Dunlop  was  transferred 
the  field  Mav  1,  1925,  with  headquarters  at  Joplin,  Mo.  The  clerics 
staff  was  reduced  by  four  transfers  and  one  resignation.  During  tl 
year  the  division  employed  eight  clerks  on  temporary  appointmeiL 
in  tlie  Washington  office  and  one  in  the  San  Francisco  office. 

Cooperation  with  the  State  geological  surveys  of  Alabam. 
Florida,  Georgia,  Illinois,  Iowa,  Maryland,  Michigan,  Missouri,  Ne' 
Jersey,  New  York,  North  Carolina,  Virginia,  Washington,  and  Wii 
cousin  was  continued  during  the  year.  Cooperation  with  oth( 
Federal  bureaus  included  the  furnishin*^  of  some  statistical  data  1 
the  Bureau  of  Mines  and  the  completion  for  the  Bureau  of  tl 
Census  of  work  in  connection  with  the  canvass  of  consumption  < 
mine  timl>er  and  the  census  of  manufactures  from  the  previous  yea 
(\)ntact  with  other  (lovernment  agencies  was  maintained  throug 
the  regular  attendance  of  the  Survey's  representative  on  the  Ec 
nomic  Liaison  Conmiittee. 

The  metals  section  limited  its  work  chiefly  to  the  routine  of  cc 
lectiiig  and  publishing  .statistical  matter  relating  to  the  mine,  smeltc 
and  refineiy  output  of  metals  and  to  performing  a  small  amount  < 
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iRTork  in  cooperation  with  the  Senate  Commission  on  Gold  and  Silver 
Inquiry.     The  nonmetals  section  was  also  engaged  almost  entirely 
in  routine  statistical  inquiries  and  compilations.     The  coal  section, 
in  addition  to  compiling  the  annual  statistical  reports,  prepared 
and  issued  a  weekly  report  on  coal  and  coke,  maintained  contact 
with  the  Department  of  Commerce  in  its  studies  of  special  features 
of  the  coal  industry,  and  prepared  reports  on  the  commercial  stocks 
of  coal  September*  1,  1924,  in  cooperation  witli  the  Bureau  of  the 
Census,  and  June  1,  1925,  independently.     The  work  of  the  inter- 
departmental committee  on  coal  statistics  was  completed  early  in 
December,  and  its  report  was  placed  in  the  hands  of  the  Secretaries 
of  Interior,  Commerce,  and  Laoor,  through  the  heads  of  the  bureaus 
interested.    At  the  request  of  the  American  Statistical  Association,  a 
paper  entitled  "  Mineral  resources  for  the  future  population  "  was 
written  by  F.  G.  Tryon  and  Miss  Lida  Mann  and  read  l)efore  the 
Association  December  29.     The  coal  section  also  prepared  for  the 
printer  the  manuscript  of  the  report  of  tlie  Unite<l  States  Coal 
Commission.     The  petroleum  and  natural  gas  section,  besides  pre- 
paring its  routine  annual   and  monthly  statements  on  petroleum, 
compiled  for  the  Federal  Oil  Conservation  Board  tables  showing 
supply   and  demand   for  crude  petroleum  in   1920-1924,   issued   a 
map  of  the  oil  and  gas  fields  of  Texas,  and  began  to  compile  new 
oil  and  gas  maps  of  Oklahoma  and  Wyoming.    The  section  of  for- 
eign mineral  reserves  was  engaged  chiefly  in  completing  a  world 
atlas  on  fuel  reserves  and  in  collecting  and  compiling  information 
on  the  production  of  minerals  in  foreign  countries. 

In  the  San  Francisco    office  the  demand  for  statistical  work  re- 
quired all  the  time  of  the  geologist  in  charge,  J.  M.  Hill,  and  neces- 
sitated the  employment  of  additional  temporary  clerical  help  for 
about  two  and  one-half  months.    Mr.  Hill  also  began  a  geologic  re- 
port on  the  Randsburg  district  and  prepared  a  statement  on  the  ef- 
fects of  the  drought  on  placer  mining  in  California  in  1924.    V.  C. 
Ileikes,  statistician  in  charge  of  the  Salt  Lake  City  office,  devoted 
'Jiost  of  his  time  to  routine  work.    He  also  functioned  as  the  Survey's 
specialist  on  arsenic  and  contributed  to  interbureau  and  intcrae- 
Partmental  discussion  of  the  arsenic  situation.     C.  X.  Gerry,  of  the 
Salt  Lake  City  office,  devoted  some  time,  both  in  the  field  and  in  the 
office,  to  the  work  of  collecting  old  production  records  for  the  Wood 
^iver  district,  Idaho,  from  1881  to  190G  as  an  aid  to  geologic  study  of 
Metalliferous  resources  and  as  a  beginning  of  a  history  of  mining  in 
Idaho.     C.  W.  Henderson,  in  charge  of  the  Denver  office,  besides  di- 
I'ecting  the  regular  annual  statistical  in(|uiries,  devoted  a  large  part 
of  his  time  to  liaison  w^ork  between  the  Survey  and  cooperating  State 
officers  of  the  Colorado  Metal  Mines  Fund. '  He  also  completed  re- 
vision and  proof  reading  of  his  professional  paper  on  the  history  of 
mining  in  Colorado. 

The  final  proof  of  Parts  I  and  IT  of  Mineral  Resources  of  the 
United  States  for  1922  has  been  sent  to  the  Government  Printing  Of- 
fice. Of  the  report  for  1923,  58  chapters  had  been  published  at  the 
end  of  the  year,  1  was  transmitted  in  June,  and  3  are  still  in  prepa- 
ration. The  preliminarv  summary  of  mineral  production  in  1924 
was  transmitted  by  the  (iivision  March  31,  and  final  page  proof  was 
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received  May  23  and  retransmitted  June  27.     Two  chapters  for  1924 
have  been  published. 

After  the  promulgation  of  the  Executive  order  of  June  4  trans- 
ferring the  division  of  mineral  resources  to  the  Department  of  Com- 
merce arrangements  for  the  transfer  were  perfected  so  that  the 
division  could  be  incorporated  on  July  1  as  a  part  of  the  Bureau  of 
Mines  without  interruption  of  work. 

DIVISION  OF  CHEMICAL  AND  PHYSICAL  RESEARCH 

The  personnel  of  the  division  of  chemical  and  physical  research 
on  July  1,  1924,  consisted  of  7  chemists,  2  physicists,  2  laboratory 
aids,  1  clerk,  1  laboratory  assistant,  and  1  laborer.  George  Steiger  , 
was  in  charge  of  the  division  and  supervised  the  work  of  the  chem- 
ical laboratory,  and  C.  E.  Van  Orstrand  supervised  the  work  of  the 
physical  laboratory.  A.  F.  Melcher,  geophysicist,  resigned  Feb- 
ruary 28, 1925,  and  P.  G.  Nutting  was  appointed  March  16  to  fill  the 
vacancy.  The  most  important  change  in  the  personnel  of  the 
division  came  through  the  retirement  of  F.  W.  Clarke  December  31, 
1924.  Professor  Clarke  had  been  connected  with  the  chemical  work 
ojf  the  Geological  Survey  since  1883,  and  for  33  years  of  that  time  he 
was  chief  chemist.  The  outstanding  feature  of  his  work  was  h.is 
ability  to  marshal  chemical  data  so  that  they  could  be  readily  used 
by  the  geologist.  He  is  probably  best  known  for  his  researches  into 
the  composition  of  the  natural  silicates  and  the  general  composition 
of  the  earth's  crust,  for  his  gathering  from  an  enormous  volume  ^^ 
literature  in  many  languages  the  essential  facts  of  geochemistry  a-Xid 
putting  them  together  in  related  form  in  a  book  that  has  run  in-to 
several  editions,  for  his  tabulation  of  data  on  the  constants  of  nataxre^ 
and  for  his  philosophical  speculations  regarding  the  chemical  coxn- 
position  and  physical  condition  of  the  earth's  interior. 

The  funds  available  for  chemical  and  physical  work  consisted      of 


an  appropriation  of  $40,000  plus  $3,817  from  the  appropriation  ^or 
salaries,  less  $3,850  expended  in  the  search  for  potasn  in  the  des^^ 
region  of  the  Southwest. 

WOBK  IN  OHEiaSTBY 

For  the  official  work  of  the  Survey  1,077  quantitative  analyses  were  m^»^ 
and  209  mineral  specimens  were  examined  and  the  minerals  determined,  ^^ 
determinations  including  a  careful  study  of  their  properties.  In  addlt*°" 
3,1&1  specimens  sent  to  the  Survey  by  outside  persons  were  identified.  ^ 
June  30,  1925,  434  samples  were  awaiting  quantitative  analysis  and  19  s] 
mens  awaiting  identification. 

F.  W.  Clarke  read  final  proof  of  his  two  publications,  "The  data  of  ^ 
chemistry "  and  **  The  composition  of  river  and  lake  waters  of  the  Unf  **» 
States/' 

W.  T.  Schaller  made  a  field  study  of  the  Uthium  minerals  and  of  an  unil^* 
ally  deep  pink  muscovite  in  New  Mexico  and,  with  the  assistance  of  B.  ^ 
Larsen,  an  exhaustive  field  study  of  the  lithium  i)egmatites  of  southern  C^' 
fornia.  Mr.  SchaUer  read  a  paper  before  the  National  Academy  of  Sciences 
and  prepared  an  article  for  publication  on  the  origin  of  Uthium  pegmatites  ^ 
California.  He  investigated  the  field  relations  of  the  new  sUver  ore  argeoto- 
Jarosite  at  Dividend,  Utah,  and  studied  the  hydration  of  autunite. 

R.  C.  Wells  continued  the  study  of  the  formation  of  metalUc  ores,  preptw^ 
a  paper  on  the  reactions  between  ferrous  salts  and  cuprous  salts,  which  iP*     ]  ^ 
peared  in  the  American  Journal  of  Science,   wrote  a  book  review  for  tbe 
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•ourual  of  the  American  Chemical  Society,  and  served  as  a  member  of  the 
'  citional  Research  Councirs  committee  on  the  determination  of  geologic  time. 
Se  also  made  tests  for  rare  elements  in  numerous  samples  of  petroleum  coke 
.Xkd  prepared  a  preliminary  note,  "  Observations  on  the  minor  constituents  of 
^troleum/*  which  was  published  in  Economic  Geology. 

George  Steiger  prepared  a  report  of  the  work  done  during  the  year  in  the 
b&emical  analysis  of  sedimentary  deiM)sits  for  the  committee  on  sedimentation 
>^  the  National  Research  Council  and  served  as  a  member  of  that  committee. 
C^  also  wrote  a  supplemental  chapter  for  the  treatise  on  sedimentation 
'Jiich  is  being  compiled  by  W.  H.  Twenhofel. 

£.  T.  Erickson  made  an  investigation  of  part  of  a  cargo  of  fish  from  a  ves- 
gI  that  had  been  sunk  in  .^^ea  water  for  three  years,  which  showed  that  organic 
:>mpoui\ds  had  been  formed  that  yielded  i)ctroleum  products  upon  simple 
Listillation.  This  work  was  the  basis  of  a  paper  prepared  for  publication  by 
C  r.  Erickson  entitled  "  Gcochemlcal  relationships  of  animal  life  and  organic 
:%Atter   in   marine   sediments   as   a   source   of   petroleum.**     He   also   wrote 

paper  describing  the  chemical  nature  of  ichthyol  and  continued  his  experi- 
Lcntal  work  on  the  Green  River  oil  shale. 

B.  K.  Bailey  made  analyses  of  salts  from  a  number  of  new  wells  that  indi- 
3t.te  that  the  area  in  which  potash  salts  that  compare  favorably  with  those 
>imd  in  European  deposits  may  occur  is  much  larger  than  had  been  pre- 
Lously  known.  One  of  the  most  promising  of  these  wells  is  in  the  southeastern 
Q.rt  of  Crane  County,  Tex.  The  potash-rich  strata  encountered  in  this  well 
L«  closer  to  the  surface  than  those  found  in  any  of  the  other  wells  so  far 
^amiued.  Salts  taken  from  the  894-foot  level  contained  6.24  "per  cent  of 
otash  (K2O)  ;  other  potash-rich  strata  occur  at  the  945  and  1,065  foot  levels. 
^  sample  of  carnallite  containing  the  equivalent  of  16.7  per  cent  of  K^  was 
^<jeived  in  the  laboratory  and  said  to  have  come  from  the  Crescent  Eagle 
'^11,  near  Thompson,  Utah.  It  was  rei)orte<l  that  a  very  large  quantity  of  the 
^It  was  taken  from  this  well  at  the  3,150-foot  level.  A  salt  said  to  have  come 
c^om  the  same  well  at  3,910  to  3,917  feet  contained  the  equivalent  of  49.05 
ar  cent  of  K»0.  Mr.  Bailey  analyzed  during  May  and  June  70  samples  from 
^«  Salduro  Marsh  region,  Utah,  as  an  aid  to  the  classification  of  the  land  for 
^1  potash  content. 

£.  P.  Henderson  spent  most  of  his  time  in  identifying  mineral  specimens  for 
ti&e  general  public. 

J.  G.  Fairchild  made  analyses  of  two  series  of  phosphate  rocks  for  land 
t -assiflcation,  one  from  Montana  and  the  other  from  Florida,  made  numerous 
^aantitative  analyses  for  geologists,  and  nnalyze<1  a  series  of  samples  of 
^Kliments  taken  from  the  bottom  of  the  Atlantic  Ocean  between  Maine  and 
^xe  Bahamas. 

WOBX  IN  PHT8IO8 

The  application  of  physics  in  the  study  of  geologic  problems  is  being  recog- 
^Jed  as  of  fundamental  importance  in  the  fields  of  both  theoretical  and  eco- 
omic  geology.  Survey  physicists  are  conducting  re.searches  in  only  n  very 
^w  of  the  fields  that  are  available  for  investigation. 

Prior  to  his  resignation  A.  F.  Melcher  made  a  special  study  of  the  porosity  of 
^e  Bradford  oil  sand.  Determinations  on  a  core  of  the  sand  obtained  near 
'lister  City,  Pa.,  showed  a  porosity  of  about  15  per  cent  between  the  depths 
'T  1,238  and  1,282  feet.  The  results  were  summarized  in  a  press  notice  on  the 
>orosity  of  the  sand  and  its  relation  to  the  production  of  oil.  Working  under 
tie  dii-ectlon  of  Mr.  Melcher  and  the  National  Research  Council,  G.  H.  Hanson 
^ade  a  special  study  of  the  porosity  of  the  cap  rock  in  the  Cromwell  field. 
Okla. 

P.  (j.  Nutting  continued  the  work  of  Mr.  Melcher  on  the  structure  of  oil 
Sand  in  its  relation  to  oil  storage,  migration,  and  recovery  and  prepared  a 
paper  entitled  "  Forces  in  the  system  oil-water-sand,"  dealing  chiefiy  with  the 
dlq[>lacement  of  petroleum  from  oil  sands  by  means  of  water  and  water  solu- 
tions. A  solution  has  been  found  that  is  inexpensive  and  in  the  laboratory 
gives  a  very  clean,  rapid  drive  of  certain  types  of  i>etroleum  from  oil  sands. 
Further  work  is  being  done  on  methods  of  driving  applicable  to  conditions 
existing  in  the  Ohio,  Oklahoma,  and  Texas  oil  fields. 

C.  R.  Randall  assisted  in  the  routine  observations  and  computations  involved 
in  the  laboratory  work  until  January  1,  when  he  was  transferred  to  the 
Sureau  of  Standards. 
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C.  E.  Van  Orstrand  cooperated  with  G.  B.  Richardson  in  the  computatloD 
of  petroleum  production  curves.     The  results  of  the  computations  are  given 
in  Mr.  Bichardson*s  paper,  *' Ratio  of  peak  production  to  estimated  total  pro- 
duction In  certain  oil  fields,"  and  the  theory  involved  was  published   in  a 
paper  on  the  empirical  representation  of  certain  production  curves   by   Mr. 
Van  Orstrand.    Two  reports  were  prepared  for  Prof.  W.  H.  Twenhofel,  chair- 
man of  the  committee  on  sedimentation  of  the  National  Research  Ck>until,  en- 
titled "  Some  recent  contributions  by  physicists  that  have  a  bearing  on  prob- 
lems of  sedimentation  "  and  "  Note  on  a  possible  method  of  representing  the 
distribution  of  diameters  of  grains  of  sand."    A  short  paper  incidental  to  the 
work  of  the  laboratory  was  published  under  the  title  **  Note  on  certain  prac- 
tical problems  which  require  the  use  of  extended  values  of  mathematical 
functions."    Mr.  Van  Orstrand  made  temperature  tests  in  deep  well  No.  1842' 
of  the  Peoples  Natural  Gas  Co.,  near  Long  Bridge,  Westmoreland  County,  Pa. 
This  well  has  reached  a  depth  of  more  than  7,700  feet  and  is  the  deepest  well 
in  the  world.    Temperature  tests  made  by  him  in  the  oil  fields  at  Coalinga^ 
Calif.,  and  Warm  Springs,  Ferris  Dome,  Lost  Soldier,  and  Salt  Creek,  Wyo.» 
point  to  the  important  conclusion  that  the  highest  temperatures  in  these  fields 
are  found  at  or  near  the  crests  of  the  anticlines.    W.  T.  Thom,  Jr.,  has  made  c^ 
special  study  of  the  Salt  Creek  data  in  his  imper,  ''  The  relations  of  earth  teia — 
perature  to  anticlinal  folds,"  and  has  emphasized  the  importance  of  ntUlziiL: 
temperature  tests  in  prospecting  for  oil  and  other  mineral  deposits. 

Advice  and  assistance  were  given  to  Gordon  Taylor  on  the  modification 
the  Nutting  portable  seismometer  for  field  work  in  locating  geologic  structures  V 
features. 

ALASKAN  BRANCH 

PERSONNEL   AND  EXPENDITURES 

On  Julv  1, 1924,  the  personnel  of  the  Alaskan  branch  consisted  c^f 
1  chief  Alaskan  geologist,  6  geologists,  8  associate  geolo^sts,  1  jimic^r 
geologist,  4  topographic  engineers,  1  assistant  topographer,  1  araft^s- 
man,  and  3  clerks;  on  June  30,  1925,  it  consistea  of  1  chief  Alaskm^^B 
geologist,  4  geolo^ts,  3  associate  geolo^sts,  1  assistant  geologi^?^ 
3  topographic  engineers,  1  draftsman,  and  2  clerks. 

The  fimds  available  for  the  fiscal  year  1925  included  an  appropri^a- 
tion  of  $75,000  for  the  investigation  of  Alaskan  mineral  resourc^^r 
carried  in  the  Interior  Department  bill,  available  June  5,  1924,  acm-d 
$72,000,  carried  in  the  Interior  Department  appropriation  act  for  tt"»» 
year  1926,  available  March  3,  1925.    In  addition,  funds  amountirv-? 
to  $75,000  were  made  available  to  the  Survey  by  transfer  from  tt:»^ 
Navy  Department  for  the  continuation  of  the  investigation  of  Nav-^al 
Petroleum  Reserve  No.  4,  in  northern  Alaska.    Two  of  these  ayJ- 
propriations  were  legally  available  and  expended  during  the  fisc-^^l 
year  1924:  all  three  were  available  for  expenses  during  the  fiscal  ye**^ 
1925;  and  the  balances  of  the  Navy  funds  and  the  regular  19^3^ 
appropriation  are  available  for  expenditures  during  the  fiscal  ye^^^ 
1926.    An  allotment  of  $3,800  was  made  available  in  the  early  pa^^^f 
of  the  season  of  1924  for  the  classification  of  Alaska  public  lands  ac^-^ 
was  devoted  to  survej^s  of  petroleum  lands.    The  amount  expend^^ 
in  starting  field  parties  in  advance  of  the  beginning  of  the  fisc:^^ 
year  in  the  field  season  1924  practically  offset  the  amount  used  t^ 
start  parties  at  the  end  of  the  fiscal  year  1925  to  begin  work  for  tkB^   ■ 
field  season  1925 ;  and  except  for  the  work  for  the  Navy  Department    ' 
the  funds  used  for  the  fiscal  year  were  about  $75,000. 

The  following  table  shows  the  approximate  allotment  for  salaries 
and  field  and  office  expenses  for  the  fiscal  year  1925 : 
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BsDpendUureB  from  fundi  directly  appropriated  for  Survey 

Alaska  uH>rk 

Branch  administration |8,850 

Other  technical  salaries 21,750 

Branch  clerical  and  drafting  salaries 5,400 

Seryices  rendered  by  other  Surrey  nnits,  including  edit- 
ing, office  dupllcating-machine  serrlce,  accounting,  etc. 7,000 

Office  expenses,  stationery,  telegrams,  photography,  etc. 2,000 

Field  expenses 28, 000 

Airplane  mapping  by  Navy  Department 7, 000 


75,000 

Fhe  items  in  the  table  for  '^ Other  technical  salaries,"  ''Field 
penses,"  and  ''Airplane  mapping"  and  $1,500  of  the  item  for 
rical  salaries  have  oeen  allotted  u>t  the  different  kinds  of  surveys 
d  investigations  in  progress  during  the  fiscal  year  1925,  as  follows: 

Oeneral  investigations  ^ • |8, 750 

Geologic  surreys 88, 400 

Topographic  surveys - 19,150 

Statistics  of  mineral  production 1,950 


58,250 

[n  the  foregoing  table  it  has  been  impossible  to  determine  accu* 
ely  the  distribution  of  expense  between  geologic  and  topographic 
Teys,  for  two  parties  were  engaged  in  work,  of  both  kinds. 

proximate  distribution  of  work  by  geographic  divisions  for  the  fiscal  year 

1925 

General  investigations $3, 750 

Southeastern  Alaska 16, 750 

Prince  William  Sound 8,800 

Matanuska   region : 5, 150 

Southwestern  Alaska 9, 775 

McKinley  region 3, 150 

Nixon  Fork  region 6, 800 

Upper  Yukon 2, 625 

Statistics   of   mineral   production    (including   $1,500   for 
clerical  salaries) 1,950 


58,250 

An  analysis  of  the  $75,000  transferred  to  the  Geological  Survey 
the  Department  of  the  Navy  is  as  follows : 

oeation  of  funds  for  surveys  in  Naval  Petroleum  Reserve  No.  -j,  northern 

Alaska 

Administration $2, 500 

Other  technical  salaries 17, 100 

Clerical  and  drafting  salaries 8,300 

Services  rendered  by  other  Survey  units,  including  editing, 

accounting,  instruments,  etc 2,900 

Office   expenses,   including   stationery,   photography,   tele- 
grams, etc 900 

Field  expenses 36, 000 

Allotted  to  work  in  progress  for  fiscal  year,  1926 11, 000 

Balance  for  contingencies 1,300 

75,000 
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Area%  surveyed  hy  Geological  Survey  in  Alaska,  1898-1925,  in  square  miles 


Fiscal  year 


180&-1924. 
IflSS 


Areas  covered  by  geologic 
surveys 


Explora- 
tory (scale 
I    1:825,000 

I        or 
1:1,000,000) 


i-_ 


73,200 

4,300 ; 


Reconnais 

sanoe  (scale 

1:250,000) 


123,665 
18.500 


Detailed 

(scale 
1:62,500) 


I 


Areas  cowed  by  topogrmphic 
surveys 


Explora- 
tory (scale 

1:825,000 

or 
1:1,000,000) 


5.657  I 
190  I 


51.680 
4,300 


Percentage  of  total  area  of 
Alaska 


77, 500  I        142, 255 


5.847 


55,980 


Seeonnab- 

sanoe 

(scald 

1:290.000; 

20(Mbot 

coatoors) 

Dstalled 

(scale 

1:62.500; 

25. 50.  or 

100-foot 

oontoon) 

163,430 
17,470 

3,9nM 

1        18a900 

4.0^^ 

30 
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WORK  OF  THE  YEAR 


The  heading  "  General  Investigations ''  in  the  preceding  tables  comprises  s 
study  of  the  broader  aspects  of  the  general  geologic  history  of  Alaska,  to  whics-3 
several  detailed  investigations  have  contributed  and  in  the  course  of  whic^3 
Alfred  H.  Brooks,  who  carried  on  this  work,  visited  southeastern  Alask.^ki 
Prince  William  Sound,  and  the  country  adjacent  to  the  Alaska  XUilroad ;  mL^  i 
oflloe  study  of  the  fossil  flora  of  the  Tertiary  rocks  of  Alaska,  to  which  Arthi 
Hollick  devoted  about  three  months;  palcontologic  studies  which,  through 
courtesy  of  the  geologic  branch,  were  carried  on  mainly  by  the  specialists 
that  branch  and  which  were  of  importance  in  investigating  and  correctly  i 
terprcting  certain  coal  and  mineral  deposits;  additional  work  by 
McGormick  on  revision  of  the  ''  Geographic  dictionary  of  Alaska,'*  a  valuab 
report  published  in  1006  which  has  been  out  of  stock  for  many  years;  and 
petrographic  study  of  some  rocks  and  mineral  specimens  from  Alaska 
M.  N.  Short,  of  the  geologic  branch. 

Among  the  paleoutologlc  studies  referred  to  above  may  be  mentioned  tL: 
determination  by  T.  W.  Stanton  of  invertebrate  fossils  from  Mesozoic  rod 
collecte<l  by  various  parties  in  different  parts  of  Alaska,  the  determination 
F.  H.  Knowlton  of  Mesozoic  plants,  by  Edwin  Kirk  of  Ordovician,  Siluria 
and  Devonian  invertebrates,  by  G.  H.  Girty  of  Carboniferous  invertebrate 
by  J.  B.  Reeside,  Jr.,  of  fossils  from  Prince  William  Sound,  and  by  W.  H.  Di 
of  Tertiary  invertebrates. 

The  publications  of  the  year  consisted  of  a  report  on  the  progress  of  1 
vestigations  in  Alaska  in  1022  (Bulletin  755),  a  report  on  the  Point 
region,  northern  Alaska    (Bulletin  772).  a  report  on  the  Aniakchak  Crat 
Alaska  Peninsula  (Professional  Paper  132-J).  three  chapters  of  the  report 
progress  of  investigations  in  Alaska  in  1023  (Bulletins  77a-A  to  77a-C).  ti 
topographic  maps  covering  parts  of  the  Alaska  Railroad  route,  and  a  revii 
edition  of  the  base  map  of  Alaska.    Brief  notices  of  these  publications  appei 
elsewhere  in  this  volume. 

Eleven   parties,   including   11   geologists,   4   topographic  engineers,   1 
graphic  aid,  and  25  auxiliaries,  were  dispatched  to  Alaska  in  1924.     Of  thi 
parties  6  were  engaged  in  purely  geologic  work,  1  in  purely  topographic  worlT 
an«l  4  in  combined  geologic  and  topographic  work. 

Alfred   H.   Brooks,   chief   Alaskan   geologist,   die<l   suddenly   November 
1024;   S.  R.  Capi»s  served  as  acting  chief  Alaskan  geologist  until  April 
1025,  when  Philip  S.   Smith  was  designated  to  take  charge  of  the  brand 
Miss  Lucy  M.  Graves  devoted  most  of  her  time  to  administering  the  cleric«?=^ 
work  and' was  in  charge  of  the  branch  during  the  absence  of  the  chief  an_^ 
the  senior  Alaskan  geologists.     Miss  Erma  C.  Nichols  devoted  about  two-thii 
of  her  time  to  the  collection  and  coordination  of  the  mineral  statistics 
Alaska. 

Five  projects  were  undertaken  in  southeastern  Alaska,  two  of  which 
executed  during  the  field  season  of  1024  and  the  others  during  the  field  seasol' 
of  1025.     In  1024  A.  F.  Bnddington  continued  studies  of  the  geology  and  min- 
eral resources  of  the  Ketchikan  and  Wrangell  regions  and  collected  much  ne^r 
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information  regarding  the  general  geology  of  southeastern  Alaska  in  relation 
to  the  ore  deposits. 

In  the  same  year  R.  M.  Wilson  continued  detailed  topographic  mapping  of 
the  Qyder  district,  which  had  been  started  during  the  preceding  fiscal  year 
by  E.  S.  Rickard,  who  had  been  injured  in  the  course  of  field  duty. 

In  1925  Mr.  Buddlngton  was  detailed  to  map  the  geology  of  unsurveyed  areas 
in  the  southwestern  part  of  the  Ketchikan  region  and  then  to  make  detailed 
geologic  Buryejs  in  the  Hyder  district 

R.  K.  Lynt  in  1925  did  topographic  mapping  in  the  Ketchikan  district  and 
then  joined  surveyors  from  the  General  Land  Office  to  make  a  detailed 
topographic  map  in  the  vicinity  of  Wrangell  Narrows. 

Arrangements  have  been  made  with  the  Bureau  of  Aeronautics  of  the  Navy 
Department  for  airplane  photographing  of  the  islands  of  southeastern  Alaska, 
>vith  a  view  to  expediting  topographic  mapping  and  facilitating  determination 
of  the  geology  and  mineral  resources  of  probably  18,000  square  miles  of 
territory  that  is  4ifflcult  to  survey  by  other  methods.  The  Alaskan  branch 
allotted  $7,000  for  this  work,  under  the  fortifications  act,  and  the  work  will 
be  done  by  the  Navy  Department  as  soon  as  preparations  can  be  completed. 

In  the  Pilnce  William  Sound  region  F.  H.  MolBt  continued  during  the  field 
seasons  of  1924  and  1925  a  study  of  the  ore  deposits  and  related  geology  of  the 
western  part  of  the  sound  and  investigated  mining  developments  in  portions 
of  the  Copper  River  basin. 

S.  R.  Capps,  with  K.  K.  Landes  as  geologic  assistant,  spent  the  field  season 
of  1924  in  the  upper  Matanuska  region,  mapping  and  determining  the  geologic 
history  of  the  coal-bearing  rocks.  Late  in  the  fiscal  year,  in  the  spring  of 
1925,  Mr.  Landes  was  assigned  to  complete  the  mapping  of  an  area  between 
2ilatanu8ka  and  Knik  rivers. 

W.  R.  Smith,  during  the  field  season  of  1024,  carried  on  geologic  mapping 
In  the  Cold  Bay  region,  where  indications  favorable  for  tlie  accumulation  of 
oil  pools  have  been  reported.  In  1925  he  left  Washington  to  serve  as  geologist 
in  explorations  in  Naval  Petroleum  Reserve  No.  4. 

In  1924  R.  H.  Sargent,  with  J.  S.  Brown,  geologist,  made  topographic  and 
geologic  surveys  in  the  Nixon  Fork  region  of  the  Kuskokwim.  In  the  field 
s^son  of  19^  Mr.  Sargent,  with  R.  S.  Knappen,  geologist,  conducted  surveys 
^•estward  from  Cold  Bay  to  Chlgnik,  Alaska  Peninsula. 

A  party  in  charge  of  S.  R.  Capps,  in  the  field  season  of  1025,  made  geologic 
surveys  in  the  country  adjacent  to  Mount  McKinley  and  investigated  the  min- 
^I'al  resources  of  portions  of  the  Kantishna  and  Chulltna  districts. 

J.  B.  Mertle,  Jr.,  for  all  of  the  fiscal  year  until  April,  1925,  was  engaged  in 
J^ork  connected  with  surveys  of  Naval  Petroleum  Reserve  No.  4.  In  May,  1925, 
^^  left  Washington  to  conduct  geologic  investigations  along  Yukon  River  near 
J^^e  International  boundary  and  to  correlate  previous  geologic  investigations  in 
^■^is  region. 

-^All  the  above-described  projects  that  were  started  late  in  the  fiscal  year  will 
^  continued  into  the  fiscal  year  1926, 

Qeologlc  and  topographic  surveys  made  in  Naval  Petroleum  Reserve  No.  4  for 
**^e  Department  of  the  Navy  were  continued  in  1924  by  tlie  dispatch  in  January 
^^  two  parties,  in  clmrsre  of  Pliilip  S.  Smith,  with  .1.  B.  Mertle,  Jr.,  geologist* 
•**^  Gerald  FitzGerald  and  R.  K.  Lynt,  topographers.  These  parties  went 
^'^erland  and  carried  on  surveys  in  unmapped  areas  in  the  southern  and  eastern 
^fts  of  the  reserve.  During  the  open  season  of  1924  W.  T.  Poran,  geologist, 
^^^  O.  L.  Wix.  topographer,  went  by  sea  to  Wainwright  and  surveyed  a  strip 
^^  country  in  the  western  and  southern  parts  of  the  reserve.  All  these  parties 
^^turnefl  to  Washington  in  the  falL 

In  February,  1925,  a  party  in  charge  of  Gerald  FitzGerald,  topographer, 
^tth  W.  R.  Smith,  geologist,  was  sent  into  the  southern  part  of  the  reserve 
^^rth  of  Noatak  River  to  make  topographic  and  geologic  surveys. 

FUTURE    WOBK 

Systematic  investigations  of  the  geology  and  mineral  resources  of  Alaska  have 
*^^n  carried  on  for  more  than  a  quarter  of  a  century.  Practically  all  this  work 
^as  organized,  administered,  and  largely  participated  in  by  Alfred  H.  Brooks, 
^atc  chief  Alaskan  geologist,  who,  through  his  understanding  of  the  problems  of 
the  mineral  industry  in  a  frontier  country  and  broad  technical  knowledge  wss 
i^sponsible  for  the  application  of  sound  scientific  principles  to  the  development 
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of  the  Territory's  mineral  resources.  Although  the  work  of  the  Geolc 
Survey  in  Alaska  has  been  instrumental  in  furnishing  a  basis  on  whicl 
mineral  and  other  Industries  might  proceed  with  assurance  as  to  souni 
of  the  information  furnished,  it  has  covered  only  a  little  more  than  a  thi: 
the  Territory  with  maps  and  reiwrts  that  are  at  least  of  exploratory  stam 
Of  the  remaining  350,000  square  miles,  nearly  200,000  should  be  surveyc 
soon  as  funds  and  personnel  are  available.  Areas  that  are  of  special 
portance  at  this  time  are  southeastern  Alaska,  which,  in  addition  to  con 
Ing  minerals  of  commercial  value,  contains  enormous  water-power  resoi 
that  will  be  of  value  in  developing  the  mineral  and  forest  product  Indust 
areas  in  the  general  vicinity  of  the  Alaska  Railroad,  the  development  of 
resources  of  which  should  contribute  directly  or  indirectly  to  the  succes 
that  Government  enterprise;  and  a  belt  of  mountain  area  from  100  to 
miles  wide,  stretching  from  the  international  boundary  to  the  Arctic  O 
on  the  west,  which  is  largely  unsurveyed  and  in  which  there  are  indicat 
of  valuable  mineral  deposits.  There  is  also  need  for  comprehensive  stv 
and  reports  on  the  larger  problems  relating  to  the  different  mineral  rcsou 
of  the  Territory,  as  well  as  for  compilation  and  correlation  of  all  avail 
geologic  information  relative  to  southeastern  Alaska ;  and  the  accumulatio 
data  regarding  much  of  the  Territory  has  now  reached  a  stage  where 
compilation  of  a  general  geologic  map  of  Alaska  is  warranted. 

TOFOQBAFHIC  BBANCH 

ORGANIZATION 

The  organization  of  the  topographic  branch  at  the  end  of  the  } 
is  shown  below.    The  Rocky  Mountain  division  was  abolished 
cember  31,  1924,  and  the  limits  of  the  Atlantic,  Central,  and  Pa< 
divisions  are  shown  on  Plate  I. 

Chief  topographic  engineer,  C.  H.  Birdseye. 

Atlantic  division,  division  engineer  in  charge,   Glenn   S.   Smith.      (In 
absence  of  Mr.  Birdseye  Mr.  Smith  acted  as  chief  topographic  engineer. 
Central  division,  division  engineer  in  charge,  W.  H.  Herron. 
Pacific  division,  division  engineer  in  charge,  T.  G,  Gerdine. 
Computing  section,  engineer  in  charge,  E.  M.  Douglas. 
Section  of  inspection  and  editing,  engineer  in  charge,  W.  M.  Beaman. 
Section  of  cartography,  engineer  in  charge,  A.  F.  Hassan. 
Map  information  office,  engineer  in  charge.  J.  H.  Wheat. 
Section  of  relief  maps,  engineer  in  charge,  J.  H.  Kenshawe. 
Section  of  photographic  mapping,  engineer  in  charge,  T.  P.  Pendleton. 

PERSONNEL 

The  technical  force  was  increased  by  the  appointment  of  6  jui 
-engineers,  18  apprentice  engineering  field  aids,  1  senior  photograpl 
ana  1  minor  map  printer,  and  the  reinstatement  or  transfer  of  4  a: 
ciate  engineers,  1  assistant  engineer,  and  1  chief  engineering  f 
aid.    In  addition,  1  technical  field  assistant  was  employed.     ' 
force  was  reduced  by  1  death,  27  resignations,  1  transfer,  and  4  ret 
ments.    With  these  changes  the  corps  now  includes  1  chief  tc 
graphic  engineer,  3  senior  engineers  in  charge  of  divisions,  13 
gineers,  69  associate  engineers,  22  assistant  engineers,  17  junior 
gineers,  16  chief  engineering  field  aids,  11  senior  engineering  f 
aids,  2  assistant  engineering  field  aids,  19  apprentice  engineering  f 
aids,  1  senior  photographer,  14  engineering  draftsmen  of  vari 
grades,  and  1  field  assistant,  a  total  of  189.    During  the  year  1  ai 
ciate  engineer.  4  assistant  engineers,  8  junior  en^ineers,*2  chief 
gineering  field  aids,  7  senior  engineering  field  aids,  2  assistant 

f:ineering  field  aids,  and  17  apprentice  engineering  field  aids  were 
urlough  for  the  whole  or  a  pai-t  of  the  year.    The  clerical  f( 
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•comprises  16  clerks  of  various  grades,  one  of  whom  is  a  per  diem 

•employee,  and  1  messenger. 

At  the  end  of  the  year  J.  H.  Renshawe,  engineer  in  charge  of  the 
section  of  i*elief  maps,  was  retired  on  account  of  age.  Mr.  Renshawe 
was  one  of  the  original  members  of  the  Survey,  having  been  ap- 
pointed July  8, 1879.  His  work  on  relief  maps  was  unique  and  set  a 
new  standard. 

PUBLICATIONS 

The  published  work  of  the  topogi'aphic  branch  for  the  fiscal  year 

consisted  of  75  new  standard  topogi*aphic  maps,  4  new  editions  of 

topographic  maps,  42  river  plans  and  profiles,  1  contour  State  map 

(New  Mexico),  1  new  edition  of  a  State  map  (Wyoming),  1  sheet 

-of  standard  map  symbols  (Board  of  Survevs  and  M^ps),  advance 

photolithographic  prints  of  93  new  topogi'aphic  maps  now  in  process 

•of  engraving,  and  88  photolithographs  of  new  topojgraphic  maps  for 

which  publication  has  not  yet  been  otherwise  provided.    Additional 

publications  were  shaded  relief  editions  of  standard  topographic 

maps  of  2  quadrangles  in  Pennsylvania  and  2  in  West  Virginia. 

Bulletin  766,  giving  the  results  of  spirit  leveling  in  California. 
W'as  published  in  54  separate  parts  during  the  year.  Parts  B,  Tri- 
an^rulation,  and  C,  Traverse,  of  a  new  bulletin  to  be  entitled  "  Topo- 
graphic instructions  of  the  United  States  Geological  Survey  "  were 
transmitted  for  publication. 

APPROPRIATIONS 

The  Federal  appropriations  for  topographic  surveys  for  the  fiscal 
.year  1925  were  as  follows: 

Topographic  surveys $500,000.  (K) 

Salaries,  scientific  assistants 11, 108.  .33 

Special  funds  for  military  mapping   (contributed  by 
War   Department) 14,  975.  99 

526.  084.  32 
COOPERATION 

Cooperation  has  been  maintained  in  21  States  and  1  Territory, 
^Kich  contributed  the  following  amounts: 

-5!f«*'ama $9, 393. 21 

J^llforuia 78, 113. 21 

^^lorado 9.  511. 27 

"V^nnecticut 600. 00 

*lawaii 19,  4U3. 08 

J-llinols 47.843.11 

Jowa 1, 290.  ^ 

Kentucky 1. 350.  96 

Xinlne 4,  997.  69 

^^lissouri 24.  470.  51 

^'ew   Hampshire 12,970.48 

J^ew    York 14,945.46                                                       412,935.99 

In  addition,  base-map  work  was  executed  for  other  Federal  or- 
ganizations at  the   following  cost:    For  the  ! Appalachian   Park 
Commission,  $231.50;  for  the  General  Land  Office,  $53.33;  for  the 
National  Park  Service,  $849.78;  for  the  Federal  Board  of  Voca- 
tional Education,  $41.66— a  total  of  $1,176.27. 


Oregon $4, 192, 88 

Pennsylvania 33, 503. 87 

Tennessee- 4,  225. 31 

Texas 95, 646. 26 

Utah 9,  534. 19 

Vermont 2,  471. 48 

Virginia 11. 175.  50 

Washington 4,  828.  96 

West    Virginia 4,  99(5.04 

Wisoon.sin 14,  443. 10 
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The  total  amount  expended  from  all  sources  for  the  Trork  of  tit 
topographic  branch  was  $940,196.58. 

SUSEUABT  OF  KEBCLTB 
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OE27XBAL  OFFICE  WORK 

Computations  for  vertical  and  horizontal  control  were  made,  and 
the  results  were  copied  and  cataloged  by  the  computing  section. 
The  section  of  relief  maps  completed  shaded  relief  maps  of  Con- 
necticut, Massachusetts,  New  York,  and  Rhode  Island;  a  special 
map  of  portions  of  New  York,  New  Jersey,  and  Connecticut;  and 
special  maps  of  the  Needle  Mountains  and  Santa  Maria  Lake, 
(Jolorado;  and  of  parts  of  Maine,  New  Hampshire,  New  Mexico, 
Pennsylvania,  Tennessee,  and  Vermont.  The  map  information 
office  was  engaged  in  indexing  and  cataloging  the  map  data  avail- 
able in  the  several  Federal  departments  and  a  number  of  non- 
Federal  organizations  and  in  furnishing  miscellaneous  map  informa- 
tion to  the  public. 

SECTION  or  INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

The  section  of  inspection  and  editing  of  topographic  maps  con- 
tinued to  supervise  the  office  preparation  of  all  topo|^raphic  maps 
and  to  inspect  and  edit  them  before  reproduction.  It  also  edited 
a  number  of  maps  submitted  by  other  Survey  branches  and  Govern- 
ment bureaus,  including  a  new  sheet  of  standard  map  symbols 
Srinted  by  the  Geological  Survey  for  the  Board  of  Surveys  and 

The' number  of  topographic  maps  in  progress  in  the  topographic 
branch  (exclusive  of  those  being  engraved  and  printed)  ranged  from 
246  in  August  to  300  in  January;  the  monthly  average  was  272. 
An  average  of  21  employees  were  engaged  in  this  section  for  the 
3'ear,  including  an  average  of  3  temporarily  assigned  for  drafting. 

James  McGormick  spent  10  months  of  the  year  in  work  for  the 
United  States  Geograpnic  Board  and  in  other  special  investigations 
and  2  months  in  revismg  the  "  Geographic  dictionary  of  Alaska.'' 

The  work  of  this  section  is  described  further  under  "  Publication 
branch"  (p.  85).  •  • 

SECTION  OF  PHOTOOBAPHIC  MAPPING 

The  use  of  aerial  photographs  in  topographic  mapping  greatly 
increased  during  the  year,  owing  to  the  development  of  satisfactory 
methods  of  compilation.  This  work  was  undertaken  in  cooperation 
with  the  Air  Service  of  the  United  States  Army  and  the  Bureau 
of  Aeronautics  of  the  United  States  Nav^.  Base  maps  for  original 
surveys  of  25  quadrangles  in  Texas,  3  in  Missouri,  2  in  lUmois, 
and  2  small  areas  in  Indiana  and  Arizona  were  prepared.  Base 
maps  were  also  compiled  for  the  resurvey  of  42  quadrangles  in 
Texas,  1  quadrangle  m  New  York,  and  6  quadrangles  and  a  special 
area  in  Illinois.  A  revision  of  maps  of  3  quadrangles  in  Texas 
was  completed,  a  woodland  sheet  for  the  Indian  Head  quadrangle, 
Va.-Md.,  was  prepared,  and  work  on  5  quadrangles  in  Illinois,  Ten- 
nessee, and  New  York  was  begun. 

SECTION  or  CAKTOGRAPHY 

The  compilation  of  the  new  wall  map  of  the  United  States  was 
continued,  50  per  cent  being  completed.  Other  map  projects  in- 
cluded the  final  corrections  for  sheet  K~18  of  the  international  map 
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and  the  revision  of  the  maps  of  Alabama,  Virginia,  and  Florida. 
Air-route  maps  for  the  Air  Service  of  the  United  States  Army  were 
completed  in  sections,  as  follows :  From  New  Orleans,  La.,  to  Beau- 
mont, Tex.;  from  Iowa  City,  Iowa,  to  Omaha,  Nebr. ;  and  from 
Omaha  to  North  Platte,  Nebr.  The  results  of  survevs  of  streams 
in  Colorado  and  Idaho  were  assembled  and  redrafted,  and  several 

?uadrangle  maps  were  inked.  The  compilation  of  the  map  of  Cali- 
ornia  Avas  completed  in  pencil,  and  the  road  map  of  Illinois  was 
further  revised  for  the  otat«  and  transmitted  for  printing.  An 
Albers  projection  for  the  wall  map  of  the  United  States  was  con- 
structed on  metal  for  use  in  the  engraving  of  the  map.  Plate  proofs 
of  23  quadrangle  maps  were  corrected  and  submitted  for  the  printing 
of  enlarged  maps  for  use  in  the  regional  planning  of  New  York  City 
and  environs.  Graphs  were  prepared  for  the  Federal  Board  for  Vo- 
cational Education,  and  maps  oi  the  Texas-Oklahoma  boundary  line 
were  prepared  for  printing. 

ATLANTIC   DIVISION 

FIELD  WORK 

Alabama. — lu  cooi)eration  with  the  State  geologist  of  Alabama  the  survey  of 
the  Gravelly  Springs  and  Tuscumbia  quadrangles  was  completed  and  that  of 
the  Barton  quadrangle  was  begun.  523  square  miles  being  mapped  (scale 
1 :  02,500,  contour  interval  20  feet).  For  the  control  of  these  areas  73  miles  of 
primary  levels  were  run  and  10  permanent  bench  marks  established,  and  09 
miles  of  primary  traverse  were  run  and  5  permanent  marks  set. 

Indiana. — In  cooperation  with  the  Culver  Military  Academy  the  survey  of  a 
special  area  in  the  vicinity  of  Culver,  Ind.,  was  completed  for  the  War  I>epart- 
ment,  17  square  miles  being  surveyed  (scale  1:20,0<X),  contour  interval  20 
feet). 

Kentucky. — In  cooperation  with  the  State  Geological  Survey  of  Kentucky 
the  survey  of  the  Cub  Run,  ScottsviUe,  and  Waddy  quadrangles  was  completed 
and  that  of  the  Taylorsville  quadrangle  was  begun,  194  square  miles  being  fior- 
veyed  (scale  1 :  02,500,  contour  interval  20  feet).  A  part  of  the  mapping  of  the 
Cave  in  Rock  quadrangle  \yas  revised. 

Maine. — In  cooperation  with  the  Maine  State  Water  Power  Commission  the 
survey  of  the  Dead  River  quadrangle  was  begun,  and  that  of  the  Pierce  Fond 
quadrangle  was  continued,  203  square  miles  being  surveyed  (scale  1:02,500, 
contour  interval  20  feet).  For  control,  140  miles  of  primary  levels  were  run 
and  28  permanent  bench  marks  established. 

New  Hamptthire. — In  cooperation  with  the  Governor  of  New  Hampshire  the 
survey  of  the  Concord  quadrangle  was  completed,  and  that  of  the  Boscawen 
quadrangle  was  begun,  203  square  miles  being  mapped  (scale  1 :  62,500,  contonr 
Interval  20  feet).  For  control  in  New  Hampshire  430  miles  of  primary  levels 
were  run  and  102  permanent  bench  marks  established,  and  26  triangulation 
stations  were  occupied  and  17  triongulation  stations  permanently  marked. 

Neic  York. — In  coor>eration  with  the  New  York  State  engineer  the  survey  o* 
the  Deposit,  Greenwood,  Wellsville,  and  Woodhull  quadrangles  and  the  New 
York  portion  of  the  Starrucca  quadrangle  was  completed,  488  square  mii^ 
being  survoyo<l  (scale  1 :  02.500,  contour  interval  20  feet).  The  resurvey  of  the 
Albany,  Troy,  and  Schenectady  quadrangles  was  begun,  78  square  miles  beinf 
mapi)ed  (scale  1 :  02,.500,  contour  interval  20  feet).  For  the  control  of  these 
areas  199  miles  of  primary  levels  were  run  and  51  permanent  bench  marks 
established. 

Ohio. — The  resurvey  of  the  Delaware  quadrangle  was  completed,  187  sqitfuc* 
miles  being  surveyed  (sc*ale  1:02,500,  contour  interval  10  feet). 

PennHylvania, — In  c<)or)eration  with  the  Pennsylvania  Department  of  Fore^ 
and  Waters,  Topographic  and  Geologic  Survey,  the  survey  of  the  Bradford, 
Brookville,  Center  Hall,  Ixiwistown,  and  Menno  quadrangles  and  the  Pennsyl- 
vania portion  of  the  Hushkill  quadrangle  was  completed,  and  that  of  the  Bloss* 
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bmg,  Bagles  Mere,  Hawley,  MIfillntown,  and  Sidelliig  Hill  qoadraniples  was 
begim*  1,198  square  miles  being  surreyed  (scale  1:Q2300,  contour  interval  20 
feet).  For  control,  585  miles  of  primary  levels  were  run  and  150  permanoit 
ben<di  marks  established,  and  187  miles  of  primary  traverse  were  run  and  88 
permanent  marks  set 

Tennessee. — In  cooperation  with  the  Tennessee  State  Highway  Department 
the  survey  of  the  La  FoUette-JeUioo  highway  project  was  completed,  and  that 
of  the  Waverly-Camden  highway  project  was  begun,  36  square  miles  being 
mapped  (scale  1:24,000,  contour  intervals  10  and  20  feet).  In  addition,  the 
Borvey  of  the  Tennessee  portion  of  the  Byrdstown  quadrangle  was  completed, 
79  square  miles  being  surveyed  (scale  1 :  82,500,  contour  Interval  20  feet).  For 
control,  182  miles  of  primary  levels  were  run  and  73  permanent  b^nch  marks 
established,  and  80  miles  of  primary  traverse  were  run  and  24  permanent 
marks  set  In  cooperation* with  the  Tennessee  State  geologist  27  miles  of  pri- 
mary levels  were  run  and  8  permanent  bench  marks  established,  and  77  miles 
ot  primary  traverse  were  run  and  22  permanent  marks  set  in  the  Tompkins- 
vUle  quadrangle. 

Vermont. — In  cooperation  with  the  State  geologist  of  Vermont  the  survey 
of  the  Randolph  quadrangle  was  complete<l,  and  that  of  the  Underbill  quad- 
ra, ngle  was  begun,  195  square  miles  being  surveyed   (scale  1:62,500,  contour 
interval  20  feet).    The  survey  of  the  Island  Pond  quadrangle  was  completed  for 
tlxe  War  Department,  220  square  miles  being  mapped  (scale  1:62,500,  contour 
ii:i.terval  20  feet).    For  control,  230  miles  of  primary  levels  were  run  and  57 
rmanent  bench  marks  established. 

Virginia, — In  cooperation  with  the  State  geologist  of  Virginia  the  survey 
the  Draper  and  Martinsville  quadrangles  was  completed,  and  that  of  the 
Mount  quadrangle  was  begun,  543  square  miles  being  surveye<l   (scale 
r  62,500,  contour  interval  20  feet).    Of  this  area  87  square  miles  is  in  North 
rolina.    For  the  control  of  the  Critz  quadrangle  71  miles  of  primary  levels 
^re  run  and  24  permanent  bench  marks  established,  and  27  miles  of  primary 
^^averse  were  run  and  7  permanent  marks  set. 

West  Virginia. — In  cooperation  with  the  State  geologist  of  West  Virginia 
^^e  revision  of  the  mapping  of  15  quadrangles  was  completed. 

omos  wo&K 

The  drafting  of  26  sheets  was  completed  and  that  of  5  sheets  begun.  Pri- 
mary-level circuits  were  adjusted  for  40  quadrangles.  Geographic  positions 
Were  computed  for  29  quadrangles. 

CENTRAL  DIVISION 
FISIJ>  WOBK 

Colorado. — In  cooperation  with  the  State  engineer  of  Colorado  the  survey 
of  the  Fraser  and  Montezuma  quadrangles  was  completed,  441  square  miles  be- 
ing surveyed  (scale  1:62,.'500,  contour  interval  50  feet);  and  that  of  the 
Pagosa  Springs  quadrangle  was  completed,  330  square  miles  being  surveyed 
(scale  1:125,000,  contour  interval  100  feet).  In  addition,  the  survey  of  the 
Mount  Harris  quadrangle  was  completed  and  that  of  the  Pagoda  No.  4.  Rabbit 
Ears  Peak  No.  2,  and  Rabbit  Eears  Peak  No.  3  quadrangles  was  begun,  165 
square  miles  being  mapped  (scale  1 :  62,.500,  contour  interval  50  feet).  The  re- 
survey  of  the  Ignacio  quadrangle  was  begun,  185  square  miles  being  mapped 
(scale  1 :  125,000,  contour  interval  100  feet).  For  control.  150  miles  of  primary 
levels  were  run  and  29  permanent  bench  marks  established,  and  14  trian^ifula- 
tlon  stations  were  occupied  and  22  triangulation  stations  permanently  marked. 

Illinois. — In  cooperation  with  the  Department  of  Registration  and  Education 
of  Illinois  the  survey  of  the  Beardstown,  Duquoin,  Griggsville,  McHenry, 
Paxton,  Pinckneyville,  Plttsfield,  Roodhouse,  Waverly,  and  Winchester  quad- 
rangles was  completed,  and  that  of  the  Brighton,  Chandlerville,  Galesburg, 
Gibson  City,  Manito,  Pearl,  and  Streator  quadrangles  was  begun,  2,048  square 
miles  being  surveyed  (scale  1:62,.500.  contour  intervals  10  and  20  feetK  The 
resurvey  of  Camp  Grant  and  vicinity  was  completed.  T)?  square  miles  being 
surveyed  (scale  1:20,000,  contour  interval  10  feet).  The  resurvey  of  the 
Des  Plaines  No.  1  and  Riverside  No.  1  quadrangles,  in  connection  with  the 
resurvey  of  Chicago  and  vicinity,  was  begun,  22  square  miles  being  surveyed 
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(scale  1:24,000,  contour  interval  5  feet).  A  part  of  the  mappiiig  of  tlie 
Liberty  quadrangle  was  revised.  For  control,  1,038  miles  of  primary  levels 
were  run  and  ^^  permanent  bench  marks  established,  and  1,430  miles  of 
primary  traverse  were  run  and  865  i)ermanent  marks  set 

Jowa. — In  cooperation  with  the  Iowa  State  Geological  Survey  the  survey  of 
the  Albia  quadrangle  was  continued,  50  square  miles  being  surveyed  (scale 
1:62,500,  contour  interval  20  feet).  For  control,  8  miles  of  primary  levels 
were  run  and  1  permanent  bench  mark  established. 

Missouri, — In  cooperation  with  the  State  geologist  of  Missouri  the  survey  of 
the  Alton,  Bolckow,  Bonfils,  Dearborn,  Edge  Hill,  Maitland,  Meramec  Springs, 
St.  Joseph,  and  Sugar  Lake  quadrangles  was  completed,  and  that  of  the 
Exchange,  Shell  Knob,  and  Skidmore  quadrangles  was  begun,  1,126  square 
miles  being  surveyed  (scale  1:62,500,  contour  interval  20  feet).  The  survey 
of  the  Current  River  project  was  completed.  52  s<ruare  miles  being  surveyed 
(scale  1:12.000,  contour  interval  20  feet).  This  work  was  so  performed  that 
its  results  may  be  incorporated  into  the  regular  map  of  the  Exchange  quad- 
rangle, of  which  the  area  surveyed  is  a  part.  For  control,  340  miles  of 
primary  levels  were  run  and  93  permanent  bench  marks  established,  and  443 
miles  of  primary  traverse  were  run  and  120  permanent  marks  set. 

Texas. — In  cooperation  with  the  Texas  State  Board  of  Water  Engineers  tlie 
survey  of  the  Ballfbger  3-d,  4-c ;  Breckenridge  1-a,  l~b,  l~d ;  Brady  l-«,  1-13, 
2-a,  2-b ;  Brownwood  3-b,  3-d,  4-c ;  Burnet  2-c,  3-b,  3-d ;  Ck)leman  1-a ;  Ck>tulXA 
2-a,  2-b ;  Dallas  2-b ;  Eden  1-a ;  Fort  Worth  1-a ;  Georgetown  4-a,  4-b,  4-c,  4-cl. ; 
Graham  4-c,  4-d ;  Granbury  4-^i ;  Hunter  3 ;  lola  2 ;  McKinney  3-c ;  Marquez  1,  -4k. ; 
New  Braunfels  1, 4 ;  Oakville  2  and  4 ;  Orla  2-b ;  Palo  Pinto  2-c,  2-d,  4-b ;  Pearsa.ll 
1-b,  1-c ;  San  Marcos  1-d,  3-c,  3-d,  4r-a,  4-c ;  San  Saba  1-b,  1-c,  1-d,  2-a,  2—*. 
4-a;   Smithsons  Valley  1,  2;   Sunset  4-d;  Tordia  1;  and  Weatherford  1 — a 
quadrangles  was  completed,  and  that  of  the  Mathis  2,  Mathis  3,  and  San  Roq'KJe 
Lake  1-a  quadrangles  was  begun,  3,481  square  miles  being  surveyed   (sca-le 
1:62,500,  contour  intervals  10  and  20  feet).     Surveys  of  parts  of  reservoir 
sites  falling  outside  of  completed  regular  quadrangles  amount  to  an  additioci.^ 
178  square  miles.    A  special  survey  covering  62  square  miles  in  Tarrant  Gouimt7 
was  completed,  for  which  the  county  bore  the  entire  expense.     For  control 
2,555  miles  of  primary  levels  were  run  and  (K)9  permanent  bench  marks  esta.!)- 
lished,  and  1,812  miles  of  primary  traverse  were  run  and  426  perman^zit 
marks  set.     Eight  triangulation  stations  were  occupied  and  8  triangulatlon 
stations  marked. 

Wisconsin. — In  cooperation  with  the  State  geologist  of  Wisconsin  the  surr^/ 
of  the  Black  River  Falls,  Blair,  Gays  Mills,  Stoddard,  and  Wanzeka  quA<)- 
rangles  was  completed,  the  survey  of  the  Osseo  quadrangle  was  continued,  aii<l 
that  of  the  Boaz  quadrangle  was  begun,  477  square  miles  being  surveyed 
(scale  1:62,600,  contour  interval  20  feet).  A  part  of  the  mapping  of  t!bt 
Waukon  quadrangle  was  revised.  For  control,  164  miles  of  primary  levels 
were  run  and  23  permanent  bench  marks  established,  and  355  miles  of  primary 
traverse  were  run  and  101  permanent  marks  set. 

OFFICE  WO&X 

The  drafting  of  88  sheets  was  completed  and  that  of  81  sheets  was  begun- 
Primary-level  circuits  were  adjusted  for  05  quadrangles.  (Geographic  positions 
were  computed  for  143  quadrangles. 

PACIFIC  DIVISION 
FIELD  WO&X 

California. — In  cooperation  with  the  California  Department  of  Public  Works 
the  survey  of  the  Exeter,  Klink,  Lemon  Cove,  Lethent,  No.  35,  No.  87,  Paige, 
Remuoy,  Tulare,  and  Visalia  quadrangles  was  completed,  635  square  miles 
being  mapped  (scale  1:31,680,  contour  interval  5  feet).  In  cooperation  with 
Los  Angeles  Ck>unty  the  survey  of  the  Altadena,  Burbank,  Chatsworth,  Covina, 
Dry  Canyon,  Duarte,  Glendale,  Glendora,  La  Crescenta,  La  Habra,  La  Verne, 
Los  Angeles,  Mount  Lowe,  Pacoima,  Point  Vicente,  Puente,  Sierra  Madre, 
Sunland,  Sylmar,  Topango  Canyon,  and  Zelzah  quadrangles  was  completed, 
and  that  of  the  Claremont,  La  Brea,  Reseda,  and  San  Pedro  Hills  quadrangles 
was  begun,  638  square  miles  being  mapped  (scale  1:24,000,  contour  interval 
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i  feet).  In  cooperation  with  the  Bast  Bay  Municipal  Utility  District  the 
orrey  of  the  CoTelo  and  LaytonTiUe  No.  4  quadrangles  was  completed,  and 
hat  of  the  Ukiah  No.  1  was  begun,  262  square  miles  being  mapped  (scale 
.:  02,500,  contour  interval  60  feet).  The  survey  of  the  Salton  Sea  project 
vaa  completed  for  the  land-classification  branch,  284  square  miles  beix^ 
Dapped  (scale  1:62.500,  contour  interval  10  feet).  A  plan  and  profile  survey 
>t  Eiel  River,  also  for  the  land-classification  branch,  was  begun,  18  square 
oiles  being  mapped  (scale  1:31,680,  contour  intervals  5  and  25  feet),  and  10 
Inear  miles  of  river  being  traversed.  For  control.  624  miles  of  primary  levels 
vere  run  and  150  permanent  bench  marks  established,  and  47  triangulation 
itations  were  occupied  and  20  triangulation  stations  permanently  marked, 
^t  the  request  of  the  National  Purk  Service  31  miles  of  primary  levels  were 
nn  and  27  permanent  bench  marks  established  for  the  control  of  the  Lassen 
*eak  quadrangle. 

Haicaii. — In  cooi)eration  with  the  Territory  of  Hawaii  the  survey  of  the 
laleakala  NE.%,  NW.%,  Hamo.  Hana.  Kailua  NE.%,  NW.%.  SE.%.  SW.%, 
Cauhako  NE.%,  NW.%,  SE.%,.  SW.%,  and  Koolau  SE.%,  SW.Vi  quadrangles 
vas  completed,  and  that  of  the  Hoopuloa  NE.%  quadrangle  was  begun,  48] 
quare  miles  being  surveyed  (scale  1:31,680,  contour  intervnl  50  feet).  For 
he  control  of  these  areas  42  miles  of  primary  levels  were  run  and  12  per- 
nanent  bench  marks  established. 

Idaho. — At  the  request  of  the  Forest  Service  the  survey  of  the  Caato  quad- 
tingle  was  continued,  275  square  miles  being  surveyed  (scale  1: 125.000.  con- 
our  interval  100  feet.)  The  survey  of  the  Ammon  and  Hell  Creek  quail- 
*angles  was  completed  for  the  geologic  branch,  267  square  miles  being  sur- 
''eyed  (scale  1:62,500,  contour  interval  50  feet).  Plan  and  profile  surveys  of 
I^learwater  River  and  Salmon  River  were  completed.  487  miles  of  river  being 
iraversed  and  mapped.  A  plan  and  profile  survey  of  Payette  River  was 
>egun,  35  square  miles  being  mapped  (scale  1:  31,(^,  contour  interval  20  feet), 
sind  130  linear  miles  of  river  being  traversed.  This  work  was  done  for  the 
Land-classification  branch.  For  control.  146  miles  of  primary  levels  were  run 
and  45  permanent  bench  marks  established. 

Oregon. — In  cooperation  with  the  State  engineer  of  Oregon  the  survey  of 
the  McMinnville  quadrangle  was  completed,  210  square  miles  being  mapped 
(scale  1:62,500,  contour  interval  25  feet).  The  survey  of  the  Mount  Hood 
qnadrangle  was  completed  for  the  Forest  Service,  and  that  of  the  Mitchell 
(Hudrangle  was  completed  for  the  geologic  branch,  U20  square  miles  l)cing 
mapped  (scale  1:125.000.  contour  interval  100  feet).  A  plan  and  profile  sur- 
vey of  Umpqua  River  and  its  tributaries  was  completed  and  that  of  the 
Sooth  Fork  of  Coquille  River  and  Siletz  River  was  begun  for  the  land- 
classification  branch,  118  linear  miles  of  river  being  traversed.  In  connec- 
tion with  these  surveys  maps  of  resen'oir  sites  covering  15  square  miles  (11 
BQoare  miles,  scale  1 :  12,o6o ;  4  square  miles,  1 :  31,680 ;  contour  Interval  10 
feet)  were  made,  and  several  dam  sites  were  surveyed.  For  control,  20  miles 
of  primary  levels  were  run  and  5  T)ermanent  bench  marks  established,  and  14 
triangulation  stations  were  occupied  and  0  triangulation  stations  marke<1. 

Vtah. — In  cooperation  with  Box  Elder.  Salt  Lake.  Tooele,  Utah,  and  Weber 
.counties,  Utah,  and  the  United  States  Bureau  of  Reclamation  the  survey  of 
these  counties  was  continued,  283  square  miles  being  mapped  (scales  1 :  62.5(X) 
and  1:24,000,   contour  interval  5  feet).    The  survey  of  the   Fort   Douglas 
Quadrangle  was  continued  for  the  Forest  Service.  270  8(iuare  miles  bei;ig  map- 
ped (scale  1: 125,000.  contour  interval  100  feet).      At  the  request  of  the  geo 
logic  branch,  71  square  miles  of  the  Gold  Hill  quadrangle  was  mai>pwl  (scale 
1:24,000,  contour  interval  25  feet).     A  plan  and  profile  survey  of  Duchesne 
River  and  its  tributaries  was  completed  and  that  of  San  Rafael  River  was 
begun  for  the  land-classification  branch.  112  linear  miles  of  river  being  tra- 
versed.     For  control,  116  miles  of  primary  levels  were  run  and  38  permanent 
bench  marks  established.       In  cooi>eration  with  the  Department  of  Military 
Science  and  the  Department  of  Geology  of  the  University  of  Utah  4  triangiiln- 
ion  atatlons  were  occupied  and  3  triangulation  stations  permanently  marked 
'or  the  control  of  a  special  area  In  the  vicinity  of  Fort  Douglas. 

Washington. — In  cooperation  with  the  Washington  State  Department  of 
]k>n8ervation  and  Development  the  survey  of  the  Chewelah  quadrangle  was 
ontinued.  390  square  miles  being  mapped   (scale  1:125,000.  contour  interval 

65742—25 5 


64         FORTY-SIXTH  REPORT  OF  GEOLOOICAL  SURVEY 

100  feet).  The  survey  of  the  Mount  Raluier  quadrangle  was  completed  for  the 
Forest  Service,  469  square  miles  being  mapped  (scale  1 :  125,000,  contour  inter- 
val 100  feet).  A  plan  and  profile  survey  of  Stilaguamish  River  was  began 
for  the  land-classification  branch,  14  square  miles  being  surveyed  (scale 
1: 31,680,  contour  intervals  10  and  25  feet).  In  connection  with  this  work  sev- 
eral dam  sites  were  surveyed. 

OFFIOE  WOBZ 

The  drafting  of  50  sheets  was  completed  and  that  of  21  sheets  was  begun. 
Primary-level  circuits  were  adjusted  for  105  quadrangles.  Geographic  posi- 
tions were  compute<l  for  47  quadrangles. 

WATEB-BESOUBCES  BBANCH 

ORGANIZATION 

The  work  of  the  water-resources  branch  was  conducted  under  the 
supervision  of  N.  C.  Grover,  chief  hydraulic  engineer,  and  is  or- 
ganized in  five  divisions : 

Division  of  surface  water,  John  C.  Hoyt.  hydraulic  engineer,  in  charge. 
Division  of  ground  water,  O.  E.  Meinzer,  geologist,  in  charge. 
Division  of  quality  of  water,  W.  D.  Collins,  chemist,  in  charge. 
Division  of  power  resources,  A.  H.  Horton,  hydraulic  engineer,  in  charge. 
Division  of  land-classification  investigations.  N.  C.  Grover,  chief  hydraulic 
engineer,  in  charge. 

PERSONNEL 

During  the  year  the  technical  force  was  reduced  17  and  was  in- 
creased 10,  a  net  decrease  of  7.  At  the  end  of  the  year  the  force  con- 
sisted of  1  chief  hydraulic  engineer,  1  senior  hydraulic  engineer,  34 
hydraulic  engineers,  3  associate  hydraulic  engineers,  10  engineers,  1 
associate  engineer,  26  assistant  engineers,  32  junior  engineers,  3 
geologists,  1  associate  geologist,  3  assistant  geologists,  2  chemists,  and 
1  assistant  chemist,  a  total  of  118.  Of  this  number  3  hydraulic  en- 
gineers, 2  engineers,  2  assistant  engineers,  3  junior  engineers,  and  1 
assistant  geologist  were  employed  occasionally. 

In  the  clerical  force  there  were  8  separations  and  2  accessions,  and 
at  the  end  of  the  year  the  force  numbered  27.  Of  this  number  3 
have  been  employed  only  at  times. 

ALLOTMENTS 

The  appropriation  for  gaging  streams  was  $170,000.     In  addi- 
tion $16,722.74  of  the  appropriation  for  the  adjustment  of  fiel<J 
salaries  and  $75,233.02  of  tlie  appropriation  for  the  classification  of 
lands  was  expended  for  field  work  by  the  water-resources  branch. 
Of  the  total  appropriations  60  per  cent  was  allotted  to  work  in  public- 
land  States.    The  cooperative  funds  made  available  by  State  allot- 
ments have  been  increased  in  some  States  and  decreased  in  others, 
and  the  changes  have  necessitated  corresponding  adjustments  of  this 
work.    The  amount  of  these  funds  available  for  the  year  was  $313,- 
815.07.    With  repayments  for  services  rendered  other  branches  of 
the  Government — $34,004.52 — ^the  total  expenditures  for  work  under 
the  administration  of  this  branch  were  $603,954.15. 
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AUotments  of  fundB  for  gaging  atreama,  19^-25 


Iministratlon,  general-. _  $18, 149. 10 

mneh  adminigtration 12, 025. 00 

ispection 500. 00 

omputations 17, 160. 00 


48. 734.  K; 

Enrface  water  : 

Maine 600. 00 

New  Hampshire 1,500.00 

Vermont 500.  Oi) 

Ma.ssactiusett8 2, 500. 00 

Connecticut 400. 00 

New  Jersey '--  2.900.00 

New  York 4,500.00 

Middle   Atlantic 

8tate«-J. 3, 600. 00 

North  Carolina 3, 600.00 

Tennessee 2, 900. 00 

Ohio 2. 900. 00 

Texas 4. 300. 00 

Wisc<Hi8in 3, 250. 00 

Minnesota 250. 00 

Iowa 2, 000. 00 

Illinois 1, 500. 00 

Missouri 3, 600. 00 


Surface  water — Continued* 

Kansaft |3, 300. 00 

Colorado,      Wyoming, ' 

and  New  Mexico 5,500.00 

Montana 4, 300. 00 

North  Dakota *    300.00 

Utah 4, 300. 00 

Nevada 2, 600. 00 

Idaho    (Boise) 3,200.00 

Idaho   (Idaho  FaUs).  1,100.00 

Oregon 4, 300. 00 

Washington 4, 300. 00 

California 4, 500. 00 

Arizona 3, 300. 00 

Hawaii 4, 500. 00 

86,200.00 

Ground   water 9,700.00 

Quality  of  water 14, 400. 00 

Power  resources 7,700.00 

General  supplies 500.00 

Books  for  library 150.00 

Contingent 2, 615. 84 

Grand  total 170,000.00 


COOPERATION 


Work  in  the  branch  is  largely  conducted  in  cooperation  with  Fed- 
'al  bureaus;  State,  county,  municipal,  and  other  governmental 
?eneies;  and  permittees  and  licensees  of  the  Federal  Power  Com- 
dfision.    A  major  part  of  this  cooperation  is  set  forth  below. 

States, — ^The  following  amounts  were  expended  by  States  from 
>operative  allotments.  In  addition,  several  State  agencies  cooper- 
bea  by  furnishing  office  quarters  and  occasional  services  in  field  and 
Ifice. " 

Alabama $60.00 

Arizona: 

Stream  gaging $10. 000. 00 

Colorado  Biver 7,000.00 

17, 000. 00 

California : 

State 21, 535. 26 

County  and  city 10,299.31 

31, 834. 57 

Colorado : 

State 1,  500. 00 

Municipal 370. 00 

r-    1,870.00 

HawaU 24, 334. 25 

Idaho  State  Department  of  Reclamation : 

Outside  of  upper  Snake  River  basin 13, 970. 66 

Upper  Snake  River  basin 2, 824. 87 

16, 796.  53 

IlUnois : 

State 4,239.29 

Municipal 60.00 

4,290.20 


'A^^AAA       *&KHt  \fM»^ 


Iowa: 

State  Highway  Commission (2, 385. 80 

State  Geological  Survey 409. 97 

r- $2,885.77 

Kaniftis: 

State 4.895.69 

Municipal 60. 00 

4.955.09 

Maine 5, 27a  28 

Maryland 84.88 

Massachusetts 3,  I9a  96 

Minnesota 554.70 

Missouri : 

State 9. 291. 54 

Municipal 180. 00 

9.471.54 

Montana ^ 6, 003. 47 

Nevada-i 1  2. 59a  10 

New  Hampshire 1, 180. 90 

New  Jersey: 

Stream  gaging 11,089.40 

Ground  water 6. 559. 82 

17,649.22 

New  York 15.492.00 

North  Carolina 9, 893. 83 

North  Dakota 500. 00 

Ohio . 25.133.57 

Oregon : 

State 6. 452. 01 

Municiiial 1,  482. 17 

7.934.18 

Tennessee 3. 881, 48 

Texas 72, 23a  34 

Utah 5, 815. 29 

Virginia 4. 138. 02 

Washington : 

State 5. 761. 62 

Municipal 1. 729. 81 

7.401.43 

West  Virginia: 

State 49a  83 

Municipal 5a  Ofl 

549. 91 

Wisconsin 6, 161. 02 

Wyoming ^ 4, 755. 27 

318. 815. 07 

The  work  done  under  cooperative  agreements  with  the  States 
been  restricted  to  studies  of  stream  now,  except^  in  Arizona, 
Jersey,  and  North  Dakota,  where  ground-water  investigations 
have  been  made.     (See  pp.  70-71.) 

Bureau  of  Reckunation, — ^The  measurement  of  streams  that  ? 
furnish  water  to  reclamation  projects  under  construction  wa 
tinned  in  cooperation  with  the  Bureau  of  Reclamation.     Th 
work  was  done  by  Survey  engineers,  who  were  employed 
the  measurements  were  made,  and  the  cost  was  met  by  tHie 
of  Beclamation  through  transfer  of  funds.    Gteolorie  invest' 
of  reservoir  sites  or  ground- water  supplies  were  made  for  the 
of  Reclamation  in  California,  Oregon,  and  Washington.     ' 
70-71.) 
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O-ffi^^  of  Indian  Affairs. — In  accordance  with  authorization  by  the 
>ffice  of  Indian  Affairs,  stream  g^unn^  was  continued  in  the  Fort 
[all,  Yakima,  Colville,  Klamath,  Wind  River  Diminished,  Western 
hoshone.  Walker  River,  and  Uinta  Indian  reservations  and  for  a 
lort  time  in  the  Crow  Indian  Reservation.  Some  stream  gaging 
as  also  done  in  the  Blackfeet  and  Fort  Peck  Indian  reservations. 

National  Park  Service. — Streams  in  the  Yosemite  and  Yellowstone 
ational  parks  were  measured  during  the  year  at  stations  maintained 
1  cooperation  with  the  National  Park  Service. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
^orest,  in  southern  California,  was  continued  in  cooperation  with 
he  Forest  Service. 

Weather  Bureau. — Stream  gaging  has  been  done  on  Colorado 
Liver  in  Arizona  in  cooperation  with  the  Weather  Bureau. 

Federal  Power  Commission^ — Projects  of  the  Federal  Power  Com- 
lission  in  Arizona,  Colorado,  and  Oregon  were  examined,  and  the 
xamination  of  one  in  Utah  is  in  progress.  The  operation  of  10 
OBnsees  of  the  commission  in  California,  1  in  Arizona,  3  in  Idaho, 

in  Oregon,  1  in  Idaho-Oregon,  1  in  Nevada,  and  5  in  Washington 
^ere  supervised  by  the  Greological  Survey,  as  well  as  the  operations 
:f  2  permittees  of  the  commission  in  Arizona,  3  in  Idaho,  2  in 
>Tegon,  1  in  Utah- Wyoming,  1  in  New  Mexico,  and  1  in  Montana. 
^1  stream  ^gin^  by  permittees  of  the  commission  is  done  in  co- 
peration  with  the  Geological  Survey.  Such  cooperative  stream 
[afiing  is  in  progress  in  Alabama,  Arizona,  Arkansas,  California, 
•^lorado,  Florioa,  Georgia,  Idaho,  Illinois,  Indiana,  Kentucky, 
t^chigan,  Minnesota,  Missouri,  Montana,  New  Mexico,  New  York, 
^orth  Carolina,  Oregon,  Pennsylvania,  South  Carolina,  Utah,  Wash- 
Hgton,  West  Virginia,  Wisconsin,  and  Wyoming. 

Oifice  of  the  Ukief  of  Enffineers. — Stream  gaging  has  been  done 
H  the  basins  of  Tennessee  and  Cumberland  rivers  in  cooperation 
Bvith  the  Office  of  the  Chief  of  Engineers. 

PUBLICATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  18  reports  and  8  separate  chapters.  Titles  and 
brief  summaries  of  these  publications  are  given  elsewhere  in  this 
report.  At  the  end  of  the  year  21  other  reports  were  in  press  and 
9  manuscripts  were  awaiting  editorial  work. 

DIVISION  OF  SURFACE  WATER 
OROAVZZATIOH 

The  work  of  the  division  of  surface  water  consists  primarily  of  the 
measurement  of  the  flow  of  rivers,  but  it  includes  also  special  inves- 
tigations of  conditions  affecting  stream  flow  and  the  utilization  of 
:he  streams.  In  carrying  on  the  work  the  United  States  is  divided 
nto  23  districts,  including  Hawaii.  The  district  offices  and  engi- 
leers  in  charge  are  as  follows : 

New  England:  C.  H.  Pierce,  Customhouse,  Boston,  Moss. 
New  York:  A.  W.  Harrington,  Journal  Building.  Albany,  N.  Y. 
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New  Jersey :  O.  W.  Hartwell,  Statehouse,  Trenton,  N.  J. 

Middle  Atlantic:  A.  H.  Horton,  Washington,  D.  C;  suboffice,  care  of  Uni- 
versity of  Virginia,  Charlottesville,  Va. 

South  Atlantic :  E.  D.  Burchard,  Jackson  Building,  Asheville,  N.  C. 

Tennessee:  W.  R.  King.  Municipal  Building,  Chattanooga.  Tenn. 

Ohio :  Lasley  Lee,  Brown  Hall,  Ohio  State  University,  Columbus,  Ohio. 

Wisconsin-Minnesota:  S.  B.  Soul4,  Capitol  Building,  Madison,  Wis. 

Illinois :  H.  E.  Grosbach.  Transportation  Building,  Chicago.  111. 

Iowa :  J.  B.  Spiegel,  State  Highway  Commission  Building,  Ames.  Iowa. 

Kansas:  H.  B.  Kinnison,  Federal  Building.  Topekn,  Kans. 

Missouri:  H.  C.  Beckman,  Holla,  Mo. 

Montana-North  Dakota :  W.  A.  Lamb,  Federal  Building,  Helena.  Mont. 

Colorado- Wyoming :  Robert  Follansbee,  Post  Office  Building.  Denver,  Colo. 

Utah-Nevada :  A.  B.  Purton,  Federal  Building.  Salt  Lake  City,  Utah. 

Idaho :  C.  G.  Paulsen,  Federal  Building,  Boise,  Idaho. 

Snake  River  basin :  G.  C.  Baldwin,  Federal  Building,  Idaho  Falls,  Idaho. 

Washington :  G.  L.  Parker,  Federal  Building.  Ta(.>oma.  Wash. 

Oregon :  F.  F.  Henshaw,  Post  Office  Building,  Portland,  Oreg. 

California:  H.  D.  McGlashan,  Customhouse,  San  Francisco,  Calif.;  suboffioe. 
Federal  Building,  Los  Angeles.  Calif. 

Arizona :  W.  E.  Dickinson,  care  of  University  of  Arizona.  Tucson,  Ariz. 

Hawaii:  Max  Carson,  Capitol  Building,  Honolulu,  Hawaii. 

Texas :  C.  E.  Ellsworth.  Capitol  Building,  Austin,  Tex. 

OEABAOTE&  AHD  XETHOD  OF  WOES 

Field  investigations  necessary  to  the  work  are  made  from  the  dis- 
trict offices,  where  the  results  are  examined  and  corrected,  if  correc- 
tion is  necessary,  to  insure  their  accuracy  and  completeness.     At 
selected  gamxg  stations  the  volume  of  water  carried  by  the  stream^ 
is  measui*ed  and  records  of  stage  and  other  data  are  collected  from 
which  the  daily  flow  of  the  streams  is  computed.    The  data  thus 
collected  are  transmitted  from  the  district  offices  to  Washington, 
where  they  are  reviewed  in  the  computing  section  and  prepared  for 
publication.    By  this  review  the  records  obtained  in  different  parts 
of  the  country  are  brought  to  a  uniform  standard,  and  standardizt- 
tion  is  further  effected  through  annual  conferences  of  the  engineers. 

At  the  end  of  the  year  1,715  gaging  stations  were  being  main- 
tained, including  73  in  Hawaii ;  286  stations  were  discontinued  and 
328  new  stations  established  during  the  year.  Records  for  about  142 
additional  stations  were  received,  ready  for  publication,  from  Gov- 
ernment bureaus  and  private  persons,  and  a  number  of  Government 
and  State  organizations  and  individuals  cooperated  in  the  mainte- 
nance of  the  regular  gaging  stations. 


WATBR-BBBOUEOSB  BBAHCH  6 

0»fftmff  atatUuu  and  aooperaU*tff  partie§  for  the  year  endei  June  SO,  19i5 


FUaUOATIOKB 

For  coDTenience  and  uniformity  in  publications,  the  United  States 
has  been  divided  into  12  primary  drainage  basins,  and  the  results  of 
stream  measurements  are  publisned  annually  in  a  series  of  progress 
reports  that  correspond  to  these  12  divisions;  the  records  for  the 
twelfth  division  are  publislied  in  three  papers.  In  addition  to  the 
progress  reports,  special  reports  on  hydraulic  subjects  have  been 
completed  for  publication  during  the  year. 

DIVISION  OF  GHOCND  WATEB 


The  division  of  ground  water  investigates  the  waters  thA  lie  be- 
low the  surface — their  occurrence,  quantity,  quality,  and  head ;  their 
recovery  through  wells  and  springs;  and  their  utilization  for  domes- 
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tic,  industrial,  irrigation,  and  public  supplies  and  at  watering  places 
for  livestock  and  desert  travelers.  Each  year  surveys  are  made  of 
selected  areas  where  problems  of  water  supply  are  urgent,  and  the 
results  are  generally  published  in  water-supply  papers  that  include 
maps  showing  the  ground-water  conditions.  The  investigations  re- 
lating to  quality  of  water  are  made  in  cooperation  with  the  division 
of  quality  of  water.  Projects  involving  large  expenditures  for  drill- 
ing wells  to  develop  water  supplies  are  considered  each  year  by  the 
several  departments  of  the  United  States  Government,  and  the 
ground-water  division  is  called  upon  to  furnish  information  and 
advice  on  many  of  these  projects. 

A  hydraulic  laboratory,  in  charge  of  Mrs.  N.  D.  Stearns,  is  main- 
tained for  determining  the  mechanical  composition,  porosity,  mois- 
ture equivalent,  and  permeability  of  water-bearing  materials.  A  pa- 
per describing  the  methods  used  and  giving  the  results  of  about  100 
tests  of  water-bearing  materials  was  practically  completed  by  Mrs. 
Stearns. 

During  the  year  O.  E.  Meinzer  completed  his  paper  entitled 
"  Large  springs  in  the  United  States  "  and  wrote  a  paper  on  plants 
as  inoicators  of  ground  water.  He  also  made  progress  on  his  paper 
on  the  origin,  discharge,  and  quantity  of  ground  water  in  the  United 
States.  Mrs.  Stearns  began  a  study  of  the  thermal  springs  of  the 
United  States  and  partly  prepared  a  paper  on  this  subject.  All 
these  reports  are  to  be  published  as  water-supply  papers. 

In  January,  1925,  Mr.  Meinzer  delivered  two  lectures  on  ground 
water  at  the  annual  meeting  of  the  North  Dakota  Well  Drillers 
Association  in  Fargo,  N.  DaK. 

Mr.  Bryan  was  furloughed  for  several  weeks  to  make  a  studv,  for 
the  National  Geographic  Society,  of  the  geology  in  the  vicinity  of 
the  ruins  of  Pueblo  Bonito,  in  Chaco  Canyon,  N.  Mex.  Mr.  Meinzer 
was  furloughed  in  February,  1925,  to  make  a  geologic  study  of  reser- 
voir sites  in  Cuba. 

CoojDeration  with  the  committee  on  physiography  was  conti^iued 
through  Mr.  Meinzer,  who  serves  on  that  committee.  Several  manu- 
scripts were  examined  for  the  geologic  branch  with  respect  to  their 
treatment  of  ground  water. 

WORK  OF  THE  TEAS  BY  STATES 

Arizona. — Progress  was  made  on  a  report  on  the  geology  and  water  resources 
of  San  Pedro  VaUey,  Ariz.,  by  Kirk  Bryan,  of  the  Geological  Surrey,  aiod 
G.  E.  P.  Smith,  of  the  Arizona  Agricultural  Experiment  Station. 

Arkansas. — Studies  of  the  temperature  and  mineral  composition  of  the 
water  of  Hot  Springs  National  Park,  Ark.,  were  continued  by  Mr.  Bryan  in 
cooperation  with  W.  D.  Collins. 

California. — Water  levels  were  measured  in  selected  wells  in  southern  Cali- 
fornia, as  in  previous  years,  under  the  direction  of  F.  C.  Bbert.  An  investiga- 
tion relating  to  an  additional  water  supply  from  wells  for  the  Mare  Island 
Navy  Yard  was  made  by  B.  C.  Renick,  and  a  report  thereon  was  sent  to  the 
commandant  of  the  navy  yard.  A  dam  site  for  a  salt-water  barrier  in  the 
lower  reaches  of  Sacramento  and  San  Joaquin  rivers  was  examined  by  Mr. 
Bryan,  and  a  report  on  this  subject  was  submitted  to  the  Bureau  of 
Reclamation. 

Dclatvetre. — A  brief  study  of  the  new  well  and  municipal  water  supply  at 
Laurel,  Del.,  was  made  by  Mr.  Meinzer  and  D.  G.  Thompson. 

Hawaii. — Field  work  was  completed  by  H.  T.  Steams  in  the  Kan  district. 
Island  of  Hawaii,  and  progress  was  made  on  a  report  on  the  geology  and 
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ground-water  conditions  in  that  district  by  Messrs.  Steams  and  Clark.  Several 
abort  articles  were  also  prepared  by  Mr.  Steams  on  the  volcanic  and  ground- 
water conditions  in  the  Hawaiian  Islands  and  in  other  volcanic  areas  which 
he  visited  in  his  trip  around  the  world. 

Idaho, — Observations  were  continued  in  the  Mud  Lake  basin,  Idaho,  through 
cooperation  with  G.  G.  Paulsen,  district  engineer.  Progress  was  made  on  the 
final  report  on  the  Mud  Lake  basin  by  Mr.  Stearns.  A  report  by  A.  M.  Piper 
on  the  geology  and  water  resources  of  the  Bruneau  River  basin,  OwyJbee 
County,  was  published  as  Pamphlet  11  of  the  Idaho  Bureau  of  Mines  and 
Geology. 

Louisiana, — An  examination  was  made  by  B.  C.  Renick,  in  June,  1925,  in 
regard  to  a  water  supply  from  wells  for  the  town  of  Colfax,  La. 

Maryland, — A  brief  examination  was  made  by  Messrs.  Meinzer  and  Thomp- 
son concerning  a  new  ground-water  supply  for  the  city  of  Salisbury,  Md. 

Michigan, — ^A  preliminary  examination  was  made  by  Mr.  Meinzer  of  a  pro- 
posed ground-water  supply  for  Saginaw,  Mich.,  and  a  brief  manuscript  report 
to  the  city  engineer  was  made  by  bim  in  conjunction  with  D.  H.  Maury  and 
"W.  C.  Hoad,  consulting  engineers. 

Montana, — A  report  on  ground  water  in  Big  Horn  County.  Mont.,  was  prac- 
t:lcally  completed  by  G.  M.  Hall,  who  also  made  some  progress  on  a  similar 
ireport  for  Fergus  County.  A  report  on  ground  water  in  central  and  southern 
Xtosebud  County  was  prepared  by  Mr.  Renick.  A  brief  examination  was  made 
^or  the  United  States  Forest  Service  by  Mr.  Bryan  relating  to  additional 
ground-water  supplies  for  stock  in  the  Helena  National  Forest. 

A'etr  Jersey. — The  investigation  of  the  quantities  of  ground  water  available 
tor  public  and  industrial  supplies  in  New  Jersey  was  continued  during  the  year 
in  cooperation  with  the  State  Department  of  Conservation  and  Development 
The  work  has  been  in  charge  of  Mr.  Thompson,  who  was  assisted  by  E.  W. 
X>owns.  Special  attention  was  given  to  the  conditions  in  the  Atlantic  City 
and  Asbury  Park  regions.  A  report  on  the  work  of  the  two  years  ending 
June  30.  1925,  was  practically  completed  by  Mr.  Thompson. 

^eto  Mexico, — ^A  survey  of  the  ground- water  conditions  in  a  part  of  Sandoval 
County,  N.  Mex.,  was  completed  by  Mr.  Renick,  and  a  mimeographed  bulletin 
on  the  area  was  made  public.  A  water-supply  paper  on  this  area  Is  being 
prepared  by  Mr.  Renick.  A  survey  of  ground-water  conditions  on  State  lands 
Ia  Socorro  and  Torrance  counties  was  started  by  Mr.  Bryan  in  June,  1925. 

^orth  Dakota. — Progress  was  made  by  Howard  E.  Simpson,  water  geologist 
of  the  State  Geological  Survey,  on  his  report  on  the  ground-water  resources 
of  North  Dakota. 

Oregon. — Field  work  was  completed  by  Messrs.  Bryan  and  Renick  on  the 
S^ology  of  the  dam  site  and  tunnel  lines  of  the  Owyhee  project  of  the  United 
States  Bureau  of  Reclamation,  Greg.,  and  a  report  thereon  was  nearly 
completed. 

South  Carolina, — Progress  was  made  on  a  report  on  the  ground  water  in  the 
Coastal  Plain  of  South  Carolina,  by  C.  W.  Cooke,  of  the  geologic  branch. 

Texas, — A  report  on  the  Tertiary  and  Quaternary  geology  of  the  lower  Rio 
Y^^ande  region,  including  a  ground-water  study,  has  been  nearly  completed  by 
^-  C.  Trowbridge,  of  the  geologic  branch. 

Vtah, — ^An  intensive  study  of  the  intake  and  discharge  of  ground  water  in 
ttie  Escalante  Desert,  Utah,  was  begun  by  W.  N.  White. 

Virginia, — A  study  of  the  water  in  Ordoviclan  limestone  and  shale  near 
Woodstock,  Va.,  in  the  Shenandoah  Valley,  was  made  by  Mr.  Hall,  who  pre- 
pared a  report  thereon  for  publication.  A  study  was  also  made  by  Mr.  Hall 
in  regard  to  an  improved  ground-water  supply  for  the  oyster  industry  on 
Chincoteague  Island,  and  a  manuscript  report  on  this  subject  was  made 
available  to  the  people  of  that  island. 

Washington. — Geologic  examinations  were  made  by  Mr.  Bryan  on  the  Cle 
Elum  Lake  and  Kittitas  projects  of  the  Bureau  of  Reclamation. 

Wyoming. — The  ground-water  conditions  at  Gillette.  Wyo.,  were  examined 
by  Mr.  Bryan,  and  a  manuscript  report  on  a  water  supply  for  that  town  was 
submitted  to  the  mayor.  Eight  samples  of  water-bearing  material  from  the 
vicinity  of  Jackson  Lake  were  teste<l  in  the  hydrologic  laboratory  in  connection 
with  a  study  of  seepage  gains  and  losses  that  was  made  by  T.  R.  Newell. 
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DIVISION-  OF   QUALITY   OF   WATER 

During  the  year  the  division  of  quality  of  water  analyzed  364 
samples  of  water  and  continued  studies  of  methods  of  analysis. 
Analytical  work  was  completed  for  a  report  on  Pecos  River,  Tex., 
and  was  practically  completed  for  studies  of  quality  of  the  ground 
and  surface  waters  in  Florida  and  Rhode  Island  and  surface  waters 
in  New  Jersey.    Analyses  were  made  for  ground-water  reports  on 
the  Cuba  area,  N.  Mex.  (20),  Camas  County,  Idaho  (7),  and  Wood- 
stock, Va.  (6).    Careful  analyses  were  made  of  four  samples  from 
Hot  Springs,  Ark.,  in  connection  with  studies  of  the  temperature  of 
the  springs.    Analyses  were  made  of  samples  from  four  places  where 
pipes  have  been  buried  in  connection  with  a  comprehensive  study  of 
soil  corrosion  that  is  being  conducted  by  several  cooperating  ormini- 
zations  whose  headquarters  are  at  the  Bureau  of  Standards.    Water- 
Suppiy  Papers  560-B   and   560-C  were  published.     (See  p.  13.) 
The  report  on  production  of  mineral  waters  in  1923  was  prepared 
for  the  division  of  mineral  resources.    A  report  on  relations  between 
quality  of  water  and  industrial  development  in  the  United  States 
was  transmitted  for  publication  as  a  water-supply  paper.    A  report 
on  the  chemical  character  of  water  in  Florida  was  practically  com- 
pleted. 

DIVISION  OF  POWER  RESOURCES 


The  work  of  the  division  of  power  resources  during  the  year  com- 
prised the  preparation  of  monthlv  reports  of  the  production  of 
electricit}'  and  consumption  of  fuel  by  public-utility  power  plants, 
and  of  a  report  on  the  developed  water  power  of  the  United  States. 

The  monthly  reports  are  based  on  reports  submitted  by  public- 
utility  companies.  About  4,000  power  plants,  each  having  a  monthlj 
output  of  10,000  kilowatt-hours  or  more,  are  requested  to  submit 
reports  of  their  production  of  electricity  and  consumption  of  fuel. 

The  total  capacity  of  the  generators  m  these  plants  in  January, 
1925,  was  about  19,400,000  kilowatts.     Reports  received  represent 
about  95  per  cent  of  the  total  generating  capacity  of  these  plants.  • 
Each  report  is  published  about  80  days  after  the  end  of  the  last 
month  included  m  it.    The  following  tables  show  the  power  and  fuel 
statistics  for  the  calendar  years  1919  to  1924 : 


Electricity  produced  at  public-utility  power  plants  in  the  United  Statdt 


Year 


Total 


Water  power 


Kilowat^hollrs 


1019 38,921,000.000 

1920 43,555,000,000 

1921 40,97fl,000,000 

1922 47,669,000.000 

1923 '  55,674,000.000 

1924 59,014,000,000 


Change 

from 
previous 

year 
(per  cent) 


+11.9 

-6.9 

+16.3 

+16.8 

+6.0 


Kilowatt-hours 


14,606,000,000 
16,150,000,000 
14,971,000.000 
17,206,000.000 
19, 348. 000. 000 
19, 969, 000, 000 


Per 
cent 

of 
total 


37.6 
37.1 
36.5 
36.1 
34.8 
33.8 


Change 

from 
previous 

year 
(per  cent) 


+ia6 

-7.3 

+14.9 

+12.4 

+3.2 


Fuel  power 


Per 

KUowatt>hoan 

cent 

of 

total 

24,315.000,000 

KLh 

27,405,000.000 

63L9 

26,005,00a000 

63.6 

Sa  453,000, 000 

68.9 

36,327,000,000 

65u2 

39.044.000,000 

«6l2 

c; 

frOD 

pre 


+ii7 

+ij; 
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Fuel  consumed  in  the  production  of  potoer  at  puhlUyutilUy  plants  in  the  United 

States,  1919-1924 


Year 


1010 
1030 
1021 
1022 
1023 
1024 


Coal 


Short  tons 


35,100,000 
37,124.000 
31,686,000 
34,170,000 
38,054,000 
37,556,000 


Change 

from 
previous 

year 
(per  cent) 


+5.8 
-14.0 

+8.3 
+14.0 

-3.6 


FueloQ 


Barrels 


11,050,000 
13,123.000 
12,045,000 
13,107,000 
14. 670, 000 
16,630.000 


Change 

from 
previous 

year 
(per*oent) 


+18.8 

-a  2 

+0.6 

+11.2 

+13.3 


Qas 


M  cubic 
foet 


21,406,000 
24,702.000 
23,722,000 
27,172,000 
31,433,000 
48,443,000 


Change 

from 
previous 

year 
(per  cent) 


+16.4 

+14  6 
+15. 7 
+54.1 


Reports  on  the  stock  of  coal  held  by  electric  public-utility  power 
plants  were  made  for  inclusion  in  a  report  on  commercial  stocks  of 
coal  undertaken  by  the  Bureau  of  the  Census,  Department  of  Com- 
merce, and  the  Geological  Survey  on  September  1,  1924,  and  by  the 
Geological  Survey  alone  on  June  1,  1925. 

DIMSIOX  OF  LAND-CLASSIFICATION  INVESTIGATIONS 

The  division  of  land-classification  investigations  performed  cer- 
tain technical  work  required  for  the  classification  of  public  lands 
vith  respect  to  their  water  resources.  The  work  is  done  mainly  by 
the  use  of  funds  allotted  by  the  land-classification  branch,  by  men 
from  both  branches  who  are  sent  to  the  field  in  summer  and  spend 
the  winter  in  the  office  in  preparing  reports.  The  work  comprises 
the  examination  of  public  lands  for  designation  under  the  enlarged 
and  stock-raising  homestead  laws  and  the  examination  of  streams 
Jiud  neighboring  lands  for  the  classification  of  public  lands  with 
f^spect  to  their  value  for  water  power  or  irrigation. 

EHLABOED  AND  8T00K-BAI8IVO  HOMESTEADS 

The  work  of  examinliig  liidividual  tracts  of  land  for  classification  under  the 
^i^iarged  and  stock-raising  homestead  laws  and  of  making  general  reconnais- 
^tice  examinations  was  continued  during  the  year,  the  general  examinations 
^ing  made  more  esi)ecialb^  in  the  northern  Great  Plains  region  and  also  in 
^be  States  of  Colorado,  Idaho,  Utah,  and  Washington.  During  the  summer  of 
^^4  examination  was  made  of  all  lands  included  in  applications  ix^nding  at 
^be  beginning  of  the  year  in  Arizona,  Colorado,  California,  Idaho,  Kansas, 
"Montana,  Nebraska,  Nevada,  New  Mexico,  North  Dakota,  Oklahoma,  Oregon, 
South  Dakota,  Utah,  and  Washington,  and  of  most  of  the  lands  included  in  such 
applications  in  Wj^oming. 

An  economic  study  of  irrigation  in  the  Casa  Grande  Valley,  Ariz.,  was  made 
'or  use  in  the  designation  of  lands  for  classification  under  the  homestead  laws. 

A  brief  examination  of  the  grazing  capacity  of  lands  in  Nevada  was  made 
*or  the  puriK)se  of  supplementing  information  at  hand  for  the  classification  of 
*^iid8  under  the  ground-water  reclamation  act. 

During  the  field  season  of  1924  work  was  begun  early  in  June  and  by  the 
^0  of  the  month  had  been  completed  in  North  Dakota  and  was  in  progress  in 
California,  Colorado,  Montana,  Oregon,  South  Dakota,  Utah,  and  Wyoming. 

POWER  AND  IBBIOATIOV 

Arizona. — To  supplement  the  survey  of  Colorado  River  made  in  the  autumn 
^'  1923,  an  examination  and  survey  was  made  of  promising  dam  sites  in  that 
*^retch  of  the  river  beginning  about  10  miles  above  Pierces  Ferry  and  ending 
^th  the  El  Dorado  dam  site,  in  the  lower  end  of  Black  Canyon,  Ariz.,  a  distance 
^t  about  100  miles.    Work  was  completed  on  the  manuscript  of  a  report  begun 
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the  previous  year  on  the  potential  water  power  and  storage  capacities  of  the 
dam  sites  on  Colorado  River  below  the  mouth  of  the  Green.  This  report  will 
be  published  as  Water-Supply  Pai)er  556,  "  Water  power  and  flood  control  of 
Ck>lorado  River  below  Green  River,  Utah.**  At  the  request  of  the  Federal 
Power  Commission  an  examination  of  a  project  to  develop  i)ower  on  Has- 
sayampa  River  was  made,  and  a  report  giving  its  results  was  prepared. 

Colorado. — Reconnaissance  surveys  of  the  power  value  of  streams  tributary 
to  the  Colorado,  incladiug  Blue,  Dolores.  Eagle,  Roaring  Fork,   San  2^1iguel, 
and  Taylor  rivers,  begun  in  June,  1924,  were  completed  in  September.     Manu- 
script reports  containing  results  of  these  surveys  have  been  prepared  and  have 
been  oi)ened  or  will  be  opened  for  public  inspection  in  the  Survey  ofIic(»s  in 
Washington,  D.  C  and  Denver,  Colo.     Work  has  been  continued  on  a  reiwrt 
on  the  utilization  of  Colorado  River  in  Colorado  and  Utah  to  the  mouth  of 
Oreen  River.    An  investigation  of  the  water-power  resources  of  the  upper  San 
Juan  River  is  now  in  progress.     At  the  request  of  the  Federal  Power  Commis- 
sion an  examination  and  a  report  were  made  on  a  project  to  develop  power  on 
Grape  Creek.     An  examination  and  report  were  also  made  for  the  commission 
regarding  the  trespass  of  a  hydroelectric  plant  upon  lands  in  T.  3  S..  R.  7  W. 
sixth  principal  meridian. 

Idaho. — The  selection  by  a  hydraulic  engineer  of  dam  and  reservoir  sites 
along  Clearwater  River,  Idaho,  and  its  forks  for  special  survey  by  a  topo- 
graphic party  and  an  investigation  of  tJie  power  value  of  the  stream  and 
adjacent  lands  was  completed  in  October.  A  report  on  the  iwwer  resources  of 
the  Clearwater  River  basin  is  now  in  progress.  A  reconnaissance  examination 
was  made  in  the  Payette  River  basin  for  the  purpose  of  planning  river  and 
reservoir  surveys  to  be  started  in  the  summer  of  1924  by  a  toi)ographic  party. 
A  summary-  report  on  the  power  resources  of  Snake  River  between  Hunting- 
ton, Oreg.,  and  Lewiston,  Idaho,  was  published  as  Water-Supply  Paper  520-0. 

Montana. — A  report  on  water  power  and  irrigation  in  the  MadLson  KiTer 
basin,  Mont.,  based  on  an  investigation  made  in  the  smumer  of  1923,  wis 
published  as  Water-Supply  Paper  560-A. 

Oregon. — Power  investigations  begun  in  the  previous  year  of  Umpqua  Klver. 
Oreg.,  and  its  important  tributaries  in  connection   with  river  and  dain-site 
surveys  have  been  completed,  and  a  report  on  the  power  resources,  including 
the  classification  of  lands,  is  in  progress.    Similar  investigations  were  made  on 
the  Middle  and  South  forks  of  Coquille  River.    The  report  of  this  work  is  atoo 
in  progress.    An  ofBce  study  of  the  water  supply  of  streams  in  east  and  south.- 
central  Oregon  has  been  carried  on  during  the  year.     At  the  request  of  the 
Federal  Power  Commission  an  examination  and  a  report  were  made  on  projecta* 
to  develop  power  on  Crooked  River  and  on  springs  in  the  canyon  of  Crooked*- 
River. 

Utah. — An   examination 
riier  and  dam-site  surv 

completed  early  in  the  year,  and  reports  for  office  use  on  the  power  value  (^ 
lands  in  the  basin  are  in  progress.  Reports  have  be^n  made  for  office  use  <► " 
the  power  value  of  certain  Inncis  witb drawn  as  administration  sites;  also  (► 
the  irrigabilivy  of  certain  lamls  relinqnished  from  or  included  ir  ••ancel^ 
Carey  Act  segregation  lists.  Work  has  been  contii'ucd  on  a  report,  to  Ik*  putr^ ' 
lislied  as  a  warer-siipply  pai)er,  on  the  utilization  of  Green  River  in  Wyoinlnf^' 
Colorado,  and  L-tiili.  A  report  on  the  water  iiowcrs  of  the  Cfrent  Salt  Lalr^^ 
basin  was  published  in  October  as  Water-Supply  Pai>er  517.  An  examination^ 
of  the  power  value  of  the  canyon  section  of  San  Rafael  River  and  the  snpe^"" 
vision  of  plan  and  profile  surveys  of  that  part  of  the  river  are  now  in  progress^- 

Washbujton. — Work  has  been  started  on  river  surveys  and  power  Investig^-" 
tions  of  streams  draining  the  Olympic  Range,  Wash.  At  the  request  of  tit ^ 
Federal  I'owcr  Commission  an  examination  and  a  report  were  made  on  tl»^ 
power  value  of  certain  lands  along  Sultan  River  in  T.  20  N..  R.  8  E. 

LAND-CLASSIFICATION  BRANCH 
()K(;AXIZATI(>X    and   rKUSOXXEL 

At  the  end  of  the  fiscal  year  the  or<^anization  and  technical  per- 
sonnel of  the  land-classification  branch  were  as  follows: 

Cliief,  Herman  Stabler. 
Assistant  chief.  John  I).  Northrop. 
Chief  clerk,  Elsie  Patterson. 


tion   of  power   sites   together   with   the   supervision  o^ 
veys  in  the  Uinta  Basiu,  Utah,  begun  in  June,  1924,  wa-^ 


LAKD-GLAS8IFIGATI0N   BBANCH  75 

Division  of  mineral  classification:  J.  D.  Northrop,  geologist,  chief;  C.  D. 
Avery  and  W.  W.  Boyer,  geologists ;  G.  W.  Holland,  attorney. 

Division  of  hydrographlc  classification:  W.  G.  Hoyt,  hydraulic  engineer, 
chief.  Powar  section:  B.  E.  Jones,  hydraulic  engineer,  chief;  J.  G.  Mathers 
and  N.  J.  Tubbs,  hydraulic  engineers ;  R.  O.  Helland,  classifier.  Irrigation  sec- 
tion: J.  F.  I>eed8,  hydraulic  engineer,  chief;  C.  E.  Nordeen,  hydraulic  en- 
Ifineer. 

Division  of  homestead  classification :  A.  E.  Aldous,  classifier,  chief ;  L.  R. 
Brooks.  Depue  Falck,  E.  R.  Greenslet,  W.  L.  Hopper,  G.  M.  Kerr,  R.  E.  Mor- 
e&n,  J.  Q.  Peterson,  and  O.  D.  Stanton,  classifiers. 

In  addition,  two  hydraulic  engineers,  R.  W.  Davenport  and  D.  J. 
Guy,  were  detailed  from  the  branch  for  duty  with  the  Federal  Power 
Cominission. 

During  the  fiscal  year  there  were  9  additions  to  the  force  and  7 
separations.  At  its  end  the  staff  numbered  48,  including  the  cler- 
ical force  and  employees  detailed  to  the  Federal  Power  Commission. 

SCOPE    AND    CHARACTER    OF    THE    WORK 

During  the  year  the  land-classification  branch  performed  the 
duties  OT  the  (geological  Survey  relating  to  "the  classification  of 

{mblic  lands  "  with  which  the  Director  of  th<3  Survey  is  charged  by 
aw.     The  field  of  its  work  is  coextensive  with  the  public  domain 
of  the  United  States,  including  Alaska. 

The  results  of  the  work  of  the  land-classification  branch  are 
utilized  mainly  in  the  preparation  of  orders  for  the  withdrawal 
from  entry,  restoration  to  entry,  classification,  and  designation  of 
the  public  lands,  of  infonnative  and  advisory  reports,  and  of  recom- 
mendations for  appropriate  action  concerning  public  lands,  made 
chiefly  to  the  General  Land  Office,  the  Secretary  of  the  Interior, 
the  Office  of  Indian  Affairs,  and  the  Federal  Power  Commission. 

FUNDS 

The  current  appropriation  of  $280,000  for  land  classification 
prior  to  June  30,  1925,  is  the  same  as  the  appropriation  for  the 

S receding  year  but  still  $20,000  below  the  appropriation  available 
uring  the  year  ending  June  30,  1922. 

CORRESPONDENCE 

During  the  year  14,993  letters  and  petitions  were  received  by  the 
land-classification  branch.     In   addition   7,500  copies  of   miscella- 
neous correspondence  were  sent  to  the  branch  for  its  information 
and  filing.    The  miscellaneous  correspondonce  was  made  up  largely 
of  letters  from  the  General  Land  Omce  to  its  local  officers  and  of 
reports  on  the  character  of  lands  by  its  inspectors  and  examiners, 
copies  of  decisions  rendered  bv  the  Department  of  the  Interior, 
and  copies  of  withdrawals  and  restorations  recommended  by  the 
Bureau   of  Reclamation.     Within   the  same  period   12,036   letters 
were  prepared  by  the  branch.     Those  figures  show  an  average  of 
49  incoming  letters  and  of  41  outgoing  letters  for  each  working 
day  of  the  year,  and  an  increase  over  the  preceding  year  of  l>etween 
8  and  9  per  cent  in  volume  of  work. 
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SUMMARY    OF    CASKS 

The  information  supplied  concerning  land  classification  is  fur- 
nished either  in  reports  made  in  response  to  specific  requests  for 
action  on  cases  presented  or  in  the  form  of  broad  areal  classifica- 
tions. The  following  table,  which  gives  a  summary  of  the  cases 
presented  and  acted  on  during  the  year,  shows  that  reports  were 
made  on  nearly  15,000  specific  requests.  The  mere  number  of  cases 
disposed  of,  however,  is  not  a  true  index  to  the  magnitude  of  the 
work  done,  for  some  cases  require  only  a  few  minutes'  considera- 
tion, whereas  others  require  exhaustive  study  and  research,  extend- 
ing over  days  or  weeks,  and  some  necessitate  field  investigations. 
The  terms  ''gain"  and  "loss"  in  the  table  signify,  respectively,  de- 
crease and  increase  in  the  number  of  cases  pending. 

Oeneral  summary  of  cases  involving  land  classification 


Record  for  fiscal  year  1024-25 


Class  of  cases 


Oeneral  Land  Office  reqaesti: 

Qeneral 

OU  devdoDment 

Applications  ux  daraiflcation  as  to 

mineral 

Coal 

OU , 

Phosphate 

AppUcations  for  mineral  permits 

Ap^ications  for  mineral  leases 

Applications  for  patent,  potassium.. 
Federal  Power  Cfommisaion  cases: 

Preliminary  permits 

Licenses 

Determinations  under  section  24 . 
Applications  for  redassiflcation  as  to 

water  resources 

Applications  for  rights  of  way 

Irngation  project  reports 

Applications  under  enlarged-home- 
stead acts 

Applications    under    stock-raising 

nomestead  act 

Applications   under   ground-water 

redamation  act 

Indian  Office  requests  for  informa- 
tion  

Cases  in  national  forests *.. 


Pend- 
ing 
July 
1,1924 


228 


9 

177 

2 

1,207 

20 

1 

1 
1 


7 

32 
4 

341 

1,837 

37 

1 


3,906 


Re- 
ed ved 
during 
fiscal 
year 


1,186 
990 


6 

1,079 

2 

5,337 

144 

51 


27 

4 

186 
9 

486 

3,303 

52 

5 
6 


Total 


1,415 
990 


12,878 


15 

1,256 

4 

6,544 

164 

52 

6 

1 

27 

11 

218 

13 

827 

5,140 

89 

6 
6 


16,781 


Acted 
on 


Pend- 


during  I  /^ 
«io/>oi   I  June 


fiscal 
year 


30,1925 


1,280 
867 


135 
123 


12  3 

1, 172  84 

4 

6,241  I      303 


150 
52 


14 


I 


20 

8 

189 

7 

632 

3,711 

62 

5 
6 


14.421 


3 
1 
7 

3 

29 

6 

195 

1,429 

27 

1 


2,363 


Gain 

<Mrloss 

during 

fiscal 

year 


+94 
-123 


+6 
+93 
+2 
+904 
+6 
+1 

-2 


-7 

+4 
+3 
-2 

+146 

+408 

+10 


+1,543 


Record  since 
receipt  of 
first  case 


Re- 
ed ved 


Acted 
on 


990 

3 

762 

4,353 

35 

32,673 

851 

68 

51 
12 

88 

638 
5,621 
889  I 

55,393 

112,585 

804 

0.495 
299 


867 

3 

759 

4,268 

35 

32,370 

837 

68 

48 
11 
SI 

635 

5.592 

883 

55,198 

111,156 

777 

«,4tM 


DIVISION    OF    MINERAL    CLASSIFICATION 

The  work  of  the  division  of  mineral  classification  involves  the 
withdrawal,  classification,  and  restoration  of  public  lands  according 
to  their  mineral  character ;  the  solution  of  geologic  and  economic  prolv 
lems  arising  in  connection  with  the  leasing  of  mineral  lands;  and  the 

f)reparation  of  reports  concerning  the  mineral  character  of  specific 
ands  for  the  information  and  guidance  of  other  Government  bureaus 
charged  with  the  administration  of  the  public-land  and  Indian  land 
laws. 
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The  approval  of  the  potaeh>land  leasing  act  in  October,  1917,  and 
of  the  general  mineral-fand  leasing  act  in  February,  1920,  opened  to 
disposition  the  deposits  of  coal,  oil,  gas,  phosphate,  oil  shale,  sodium, 
and  potash  in  some  50,000.000  acres  that  were  then  embraced  in  out- 
standing mineral-land  withdrawals,  but  it  did  not  obviate  the  neces- 
sitv  for  the  classification  of  these  lands  and  their  restoration  to  the 
public  domain.  To  this  unfinished 'task  the  mineral  division  is  de- 
voting  as  much  energy  as  is  permitted  by  the  limitations  imposed  by 
Email  personnel,  inadequate  geologic  information,  and  pressure  of 
more  urgent  work.  The  results  accomplished  in  the  fiscal  year  in- 
clude a  net  decrease  of  S0d,729  acres  in  the  total  area  of  outstanding 
coal  withdrawals,  with  a  net  increase  of  159,040  acres  in  the  total 
area  classified  as  coal  land ;  a  net  decrease  of  55,418  acres  in  the  total 
area  of  outstanding  petroleum  withdrawals,  with  a  net  increase  of 
25,640  acres  in  the  total  area  classified  as  oil  and  gas  land;  and  a  net 
decrease  of  334,941  acres  in  the  total  area  of  outstanding  phosphate 
withdrawals,  with  a  net  increase  of  4,690  acres  in  the  total  area 
classified  as  phosphate  land.  Oil-shale  withdrawals  were  increased 
to  the  extent  of  27,880  acres,  in  p«rt  at  the  request  of  the  Department 
of  the  Navy,  and  the  total  area  of  .classified  oil-shale  land  was  re- 
duced 800  acres  on  evidence  of  nonshale  character  disclosed  by  de- 
tailed investigations  of  specific  tracts  by  the  field  service  of  the 
General  Land  Office. 

The  gross  areas  already  classified  as  valuable  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  in  the  following 
table : 


The  contributions  made  to  the  administration  of  the  mineral-land 
leasing  laws  witii  respect  to  coal  involve  the  determination  whether 
a  prospecting  permit  or  a  lease  should  be  issued,  and,  if  a  lease  is 
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required^  the  establishment  of  a  leasing  unit  consistent  in  area  and 
content  of  coal  with  the  mining  operation  to  be  undertaken  and  the 
reconmiendation  of  appropriate  stipulations  as  to  royalty,  minimum 
investment,  and  minimum  annual  production.  Those  made  with  re- 
spect to  oil  and  gas  involve  the  definition  of  the  ^'  known  geologic 
structure  "  of  producing  oil  or  gas  fields  as  the  primary  distinction 
between  leasing  and  prospecting  areas,  the  determination  of  the 
structural  relations  of  lanas  embraced  in  prospecting  permit  appli- 
cations, and  the  classification  of  all  tracts  included  in  such  applica- 
tions that  are  involved  in  unperfected  entries  imder  the  nonmineral- 
land  laws.  Durins  1924  their  scope  was  extended  to  include 
determinations  of  the  status  and  effect  of  drilling  on  or  near  lands 
involved  in  oil  and  gas  prospecting  permits  as  the  basis  for  appro- 

f)riate  action  on  permit  extensions,  relinquishments,  and  cancel- 
ations. Similar  types  of  service  involving  decisions  based  on  geo- 
logic evidence  are  rendered  in  the  administration  of  the  potash-land 
leasing  law  and  of  the  sections  of  the  general  mineral-land  leasing 
law  pertaining  to  phosphate,  oil  shale,  and  sodium. 

The  following  table  summarizes  the  results  of  the  vear's  work  to 
the  extent  that  wiey  involve  the  consideration  of  si>ecinc  applications 
for  permit  or  lease  rights  under  the  leasing  laws : 

AppUoations  received,  acted  on,  and  pending  under  the  mineral-leasinp  acts, 

fiscal  year  1924-25 


Pennits 

1 

Leases 

Patents 

Mineral 

Re- 
ceived 

5,041 
149 

Acted 
on 

Pend- 
ing 

j    Re- 
ceived 

27 

110 

1 

2 

4 

Acted 
on 

Pend- 
ing 

1 
12 

Re-      Acted  :  Pend- 
oeived  ,     on          ing 

Oil  and  gas 

6.000 
170 

212 
15 

27 
114 
3 
2 
3 
1 

Cool.... 

i 

Phosphate 

1 

Sodium 

17 
130 

16 
55 

1 
76 

Potassium - 

1            51  1          52 

1 

OU  shale 

1 

Aside  from  that  summarized  above  the  work  done  under  the 
leasing  laws  was  restricted  almost  entirely  to  the  designation  of 
boundaries  of  the  "  known  geologic  structure  "  of  producing  oil  and 
gas  fields — ^that  is,  the  designation  of  lands  that  are  subject  to 
lease  only  as  distinguished  from  those  on  which  prospecting  per- 
mits may  be  granted.  The  results  include  definitions  of  the  'WTieeler 
Ridge  field,  Calif.;  the  Garmesa  field,  Colo.;  the  Elk  Basin  field, 
Mont.;  the  East,  Middle,  and  West  Red  River  fields,  Okla. ;  tlie 
Cisco  and  Virgin  River  fields,  Utah;  the  Black  Mountain,  Lamb. 
East  and  West  Warm  Springs,  Elk  Basin,  and  North,  Middle, 
and  South  Baxter  Basin  fields,  Wyo.;  two  extensions  of  the  Buena 
Vista  Hills  fields,  Calif.;  and  one  extension  of  the  Elk  Basin  field, 
Wyo.;  a  revision  of  the  outstanding  definition  of  the  McKittrick 
field,  Calif.;  and  cancellation  of  the  definition  of  the  Dry  Piney 
field,  Wyo.,  promulgated  in  1920. 

Reports  made  in  response  to  requests  of  the  General  Land  Office 
and  the  Office  of  Indian  Affairs  for  information  concerning  the 
mineral  characliM-  nf  specific  lands  have  been  kept  essentially  current. 
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The  broader  phases  of  the  work  done  include  the  planning  and 
financing  of  field  surveys,  both  reconnaissance  and  detailed,  which 
were  made  by  the  geologic,  topographic,  and  Alaskan  branches. 

The  larger  items  of  field  work  .thus  undertaken  during  the  year 
to  meet  tue  specific  needs  of  the  land-classification  branch  and 
financed  in  whole  or  in  part  by  allotments  from  funds  api)ropriated 
for  the  classification  of  lands  include  (1)  general  geologic  mvesti- 
gations  in  Routt  and  MoiFatt  counties,  Colo.,  in  the  western  part 
of  the  Wasatch  Plateau,  Utah,  and  in  the  Alaska  Peninsula,  Alaska ; 
(2)  coal  investigations  in  Blaine  and  Fergus  counties,  Mont.,  and 
in  the  Tongue  River-Sheridan  district,  on  the  Montana- Wyoming 
boundary;  m  the  Book  Cliffs  of  eastern  Utah;  in  Mesa  County ^ 
Colo.;  and  in  the  White  Oaks  field,  N.  Mex.;  (8)  oil  and  gas  investi- 
gations in  the  Elk  Hills,  Wheeler  Ridge,  Poso  Creek,  and  Ventura 
County  regions  and  on  San  Nicolas  Island,  off  the  coast  of 
Santa  Barbara  County,  Calif.;  in  northeastern  Colorado;  in  the 
Artesia  and  Bloomfield- Aztec  districts,  N.  Mex.;  in  the  San 
Rafael  Swell,  Cisco,  and  Thompson  districts,  Utah ;  in  the  Laramie 
Basin,  Dry  Pinejr^^  and  Black  Hills  districts,  Wyo.;  in  the  Lake 
Charles,  Urania,  Uotton  Valley,  and  Homer  districts,  La.;  and  in 
the  Red  River  district,  Okla.;  (4)  oil-shale  investi^tions  in  the 
Uinta  Basin,  Utah;  (5)  phosphate  investigations  in  southwestern 
Montana;  (6)  potash  investigations  in  the  Marysvale  and  Salduro 
desert  regions,  Utah;  and  (7)  miscellaneous  investigations  of  indi- 
vidual case&  in  other  parts  of  the  public  domain. 

DI\^SION    OF    HYDROGRAPHIC   CLASSIFICATION 

FOWZa  SSOTZOV 

The  work  of  the  power  section  consists  primarily  in  obtaining  and 
making  available  lor  use  in  the  administration  of  the  public-land 
laws  information  as  to  the  water-power  resources  of  the  public  lands. 
The  specific  problems  on  which  reports  are  made  ordinarily  involve 
the  ascertainment  of  the  potential  power  resources  of  areas  that  are 
or  mav  be  subject  to  disposal  under  public-land  law.  An  endeavor 
is  made  to  determine  the  proper  admmistrative  action  by  which  the 
possibility  of  developing  power  may  be  preserved  with  minimum  in- 
terference with  agricultural,  transportation,  or  other  interests.  In 
the  course  of  this  work  a  review  of  all  power  reserves  is  carried  on, 
in  order  that  all  land  having  primary  value  for  the  development  of 
power,  and  only  such  land,  shall  be  reserved  for  that  purpose. 
The  extent  of  this  task  is  indicated  by  the  fact  that  areas  aggregat- 
ing more  than  5,000,000  acres  are  now  included  in  power  reserves 
yrhose  use  will  be  required  for  the  development  of  about  15,000,000 
continuous  horsepower. 

In  order  that  this  information  may  be  made  substantially  com- 
plete, areas  not  thoroughly  surveyed  are  designated  for  examination 
by  the  field  branches  of  the  Survey.  The  larger  items  of  field  work 
done  to  obtain  information  for  power  classification  undertaken  and 
in  progress  during  the  year  at  the  request  of  the  land-classification 
branch  and  financed  by  allotments  from  funds  appropriated  for  the 
classification  of  lands  include    (1)   plan  and  profile  surveys  and 
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power-site  investigations  on  Clearwater  and  Payette  rivera  and 
their  principal  tributaries  in  Idaho ;  on  Goquille,  Umpqiia,  and  Siletz 
rivers  and  their  principal  tributaries  in  Oregon;  on  San  Rafael 
River  and  on  streams  in  the  Uinta  River  basin,  Utah ;  and  on  Eel 
River  in  California;  (2)  detailed  studies  of  the  possibilities  of  de- 
veloping power  on  Colorado  River  and  its  tributaries,  including 
Blue,  Dolores,  Eagle,  Roaring  Fork,  San  Miguel,  and  Taylor  rivers 
in  Colorado  and  San  Juan  River  in  Colorado,  New  M!exico,  and 
Utah;  and  (3)  studies  leading  to  the  preparation  of  reports  for  pub- 
lication on  water  utilization  on  Green  River,  upper  Colorado  River, 
and  Colorado  River  below  the  mouth  of  the  Green. 

The  information  obtained  is  indexed  and  incorporated  in  an  in- 
ventory of  water  resources,  which,  when  complete,  will  enable  the 
Survey  to  give  competent  advice  on  short  notice  as  to  the  manner  in 
which  each  tract  of  public  land  having  value  for  power  can  be  best 
used  in  connection  with  the  development  of  water  power  and  as  to 
the  relation  of  such  use  to  other  posssible  uses  of  the  tract.  Copies 
of  many  of  the  reports  made  on  the  power  possibilities  ot  the  streams 
examined  have  been  placed  in  the  district  offices  of  the  Survey  for 
public  inspection,  and  notices  of  the  availability  of  the  reports  have 
been  sent  to  the  press. 

The  work  done  in  the  section  is  briefly  summarized  in  the  follow- 
ing tables  showing  power -site  reserves,  outstanding  water  resources, 
and  agricultural  withdrawals  and  classifications,  and  in  the  table  on 
pa^  76,  giving  a  general  summary  of  cases  involving  land  classifi- 
cation. 

Pursuant  to  the  instructions  of  the  Secretary  of  the  Interior  dated 
August  24,  1916  (45  L.  D.  326),  permittees  under  the  act  of  Feb- 
ruary 15,  1901  (31  Stat,  790),  and  grantees  under  the  act  of  March 
4,  1911  (36  Stat.  1253),  to  whom  rights  have  been  granted  by  the 
Secretary  since  January  1,  1913,  were  called  upon  for  detailed  re- 
ports of  the  operation  or  development  of  their  power  systems  during 
the  calendar  year  1924.  The  total  installation  of  the  reporting  com- 
panies is  1,740,000  kilowatts,  of  which  1.320,000  kilowatts  is  instaUed 
at  hydraulic  plants.  The  total  energy  generated  nniounfed  to  6,100,- 
000,000  kilowatt-hours,  of  which  nearly  5,000,000  kilowatt-hours  was 
generated  by  water  power. 

Power  output  of  permittcet  and  t/ranteei,  1916-19H 
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•  Dealinatod  and  not  otbsrwlu  witbdravn  for  powai  puiposea. 
IBBiaATIO>  8X0TI0K 

The  work  of  the  irrigation  section  includes  the  classificatioii  of 
lands  under  t^e  enlarged  and  stock-raising  homestead  laws  as  non- 
irrigable;  the  classification  of  lands  under  the  Nevada  pround-water 
reclamation  act  as  nontimbered  and  not  known  to  be  susceptible  of 
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successful  irrigation;  the  preparation  of  reports  on  the  sufficiency  of 
the  water  supply  and  general  feasibility  of  irrigation  projects  that 
require  some  form  of  Federal  approval  in  connection  with  the  ad- 
ministration of  public-land  laws;  and  the  initiation  of  withdrawal 
of  lands  for  reservoir  sit^s.  Applications  for  classification  are  dis- 
posed of  according  to  the  results  of  examination  made  by  the  field 
branches  of  the  Survey  and  information  gathered  from  other  sources 
showing  water  supply  and  adaptability  to  irrigation.  Many  appli- 
cations involve  the  classification  of  large  areas,  and  such  broad  clas- 
sifications serve  to  govern  action  on  new  applications  for  the  classifi- 
cation of  land  in  the  same  areas.  Thus  broad  field  studies  are 
planned  in  critical  areas  for  execution  by  the  field  branches  and 
financed  by  allotments  from  the  funds  appropriated  for  the  classifi- 
cation of  lands.  During  the  year  such  studies  were  in  progress  in 
Casa  Grande  Valley^  Ariz. ;  Salton  Sink  basin,  Calif. ;  and  Escalante 
Valley,  Utah.  Additional  field  studies  were  undertaken  in  scattered 
small  tracts  throughout  the  public-land  States. 

During  the  year  the  area  of  land  designated  under  the  Nevada 
ground-water  reclamation  act  as  a  result  of  the  work  of  the  section 
was  increased  from  1,425,060  to  1,550,420  acres.  On  the  basis  of 
general  field  studies,  withdrawals  creating  reservoir  site  No.  8  on 
Grape  Creek,  Colo.,  and  reservoir  site  No.  27  on  Red  Rock  River, 
Mont.,  were  canceled.  These  withdrawals,  embracing  a  total  area 
of  11,530  acres,  were  created  under  the  act  of  October  2,  1888  (25 
Stat.  527),  on  the  basis  of  a  selection  made  by  the  Director  of  the 
Geological  Survey  February  27,  1891.  Other  results  of  the  work 
are  shown  briefly  in  the  tables  relating  to  enlarged  and  stock-raising 
homestead  designations  and  general  summary  of  cases. 

Summary  of  enlarycd-homestcad  dcHigtiationa,  in  acres 

[Areas  classified  as  arid  and  nonlrrigable,  residence  by  entry  men  required  (acts  of  Feb.  19.  1009  (35  Stat» 
630;,  applicable  to  Arizona,  Colorado,  Montana,  Nevada,  New  Mexico,  Oregon,  Utah,  Washington. 
Wyoming;  June  17.  lOlO  (36  Stot.  631),  applicable  to  Idaho;  June  13,  1012  (37  Stat.  132),  applicable  to 
California,  North  DakoU;  Mar.  3. 1015  (38  Stat.  953^.  applicable  to  Kansas;  Mar.  4, 1015  (38  Stat.  IKS), 
applicable  to  South  Dakota).  Arcaff  classified  as  and,  nonirrigable,  and  lackine  domestic  water  supply, 
rendence  by  entryroen  not  required  (acts  of  Feb.  10,  1900  (35  Stat.  639),  applicable  to  Utah;  June  17. 
1010  (36  Stat.  531),  appUcable  to  Idaho)) 


State 


Arisona 

California 

Colorado 

Idaho: 

Total 

Nonresidenoe. 

Kansas 

Montana 

Nevada , 

New  Mexico , 

North  Dakota 

Oregon , 

South  Dakota 

Utah: 

Total 

Nonresidence. 

Washington 

Wyoming 


Designa- 
tions prior 
to  July  1, 
1924 


31, 
13, 
33, 

13, 


53, 
50, 
43, 
12, 
21, 
16, 

11. 

1. 

6, 
29, 


346,649 
179,774 
396,086 

541,228 
569,627 
646,034 
304,955 
120,150 
717,245 
271. 105 
254,734 
330,588 

332,240 
624,380 
635,400 
888,407 


336.414,595 


Cancella- 
tions prior 
to  July  1, 
1924 


5^409,594 
238,453 

458,125 
4,233 


Designa- 
tions out- 
standing 
prior  to 
July  1, 1084 


245,728 
3,664,797 
227,732 
3,848 
989,462 
348,170 

392,215 

22,800 

251,842 

161.764 


12,476,718 


25,937.055 
12,941,321 
33,211,098 

13,083.108 
565,394 
646,034 
53,059,227 
46,555,353 
43, 489, 513 
12, 267, 257 
20,265,272 
15,982,418 

10,040,025 
1.601.580 
6,383,558 

29, 176, 643 


Designa- 
tions 
during 
fiscal 
year 


Cancella- 
tions 
during 
fiscal 
year 


54,015 

7,550 

184,635 


20,160 
'io,'526" 
•2,760 


tionsou^ 

standing 

June  30, 

102S 


2^07tl,010 
12,M8»»0 
88,885,213 


323,037,877 


62,610  •2,760j  13,142.968 

3,120   1  M8.S14 

1.880  1 647.014 

40,250  ; 63.000^477 

' 46.55^85a. 

8.080  43.40f),4Qa 

2,007   12,27aiCV4 

1.500       440  30.206,42=3 

3,223 1^96S,»^\ 


83,304 
15,714 
11, 102 
72,634 


M6.304 
5,480 


534,860 


11, 007.  < 
1.611,».34 

6,304,7' JO 


50,274     324.42%^^ 


•  Previously  designated  under  sees.  1-5,  now  designated  under  sec.  6. 

*  Includes  6,874  acres  previously  designated  under  sees.  1-5.  now  designated  under  sec.  6. 
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DIVISION  OF  HOMESTEAD  CLASSIFICATION 

The  provisions  of  the  stock-raising  homestead  law  are  applicable 
to  lands  the  surface  of  which  is  chiefly  valuable  for  grazing  and  rais- 
ing forage  crops,  does  not  contain  merchantable  timber,  is  not  suscep- 
tible of  irrigation  from  any  known  source  of  water  supply,  and  is  of 
such  a  character  that  640  acres  is  reasonably  requirea  for  the  sup- 
port of  a  family. 

The  division  of  homestead  classification  acts  on  petitions  for  classi- 
fication of  lands  under  this  act  except  as  to  the  nonirrigability  of  the 
land,  which  is  determined  by  the  irrigation  section  in  the  division  of 
hydrographic  classification.  The  work  of  the  division  is  performed 
on  the  basis  of  records  available  to  the  Survey  and  data  obtained 
through  field  studies  which  are  planned  by  the  division  and  financed 
with  funds  appropriated  for  the  classification  of  lands.  Usually  the 
field  studies  are  planned  for  the  purpose  of  obtaining  data  needed 
in  order  to  classiiy  lands  involved  in  pending  applications  for  stock- 
raising  homesteaas,  but  where  practicable  the  scope  of  the  field 
studies  includes  broad  regional  investigations  to  obtain  information 
for  action  on  future  cases.  The  number  of  individual  cases  received 
and  acted  upon  is  shown  in  the  general  summary  of  cases. 

Under  instructions  of  the  Secretary  of  the  Interior  the  division  is 
cooperating  with  the  Department  of  "Agriculture  in  preparing  a  re- 

Sort  on  the  agriculture  and  the  utilization  of  land  in  the  northern 
rreat  Plains  region  and  completed  four  atlas  sheets  showing  land 
classification  in  that  region  during  the  year. 

The  following  summary  of  stock-raising  homestead  designations 
shows  in  detail  other  features  of  the  progress  of  the  work  of  this 
division,  which  has  been  kept  substantially  current  throughout  the 
year. 

Summary  of  stock-raising  hornestead  designations,  in  acres 

(Areas  dassifled  as  nonirrigahle,  nontimbered,  chiefly  valuable  for  sraxinK  and  raising  forage  crope,  and  of 
such  character  that  640  acres  is  reasonably  required  for  the  support  of  a  family.  Act  of  Dec.  20,  1916 
(30  Stat.  862)] 


Bute 


Designa- 
tions prior 
to  July  1, 
1024 


Arizona 

Arkansas 

CaUfomla 

Colorado 

Florida- 

Idaho 

Kanms 

Michigan 

Afontana - 

a^braska 

S«vada 

f*ew  Mexico.. 
^orth  Dakota. 
Oklahoma 

•»^»on. 


13,867,422 

1,120 

7,619,863 

7,048,205 


Cancella- 
tions prior 
to  July  1, 
1024 


832,200 


9,240 


^uth  Dakota' 

S^ashington'II 
'Wyoming 


5,146,021 

100,299 

3, 451 

14,821.256 

162,034 

470, 940 

80,999.526 

363,185 

73,201 

6,143,253 

6, 454, 674 

1,177.230 

648,083 

19, 651, 230 


115,659.993 


1,774 


17,081 


2,800 
600 


Designa- 
tions out- 
standing 
?rlor  to 
ulyl, 
1924 


13,035,222 

1,120 

7,619,863 

7,938,965 


2,408 

550 

880 

1.134 

5.014 


5,144, 
109, 

3, 

14,804, 

102, 

468, 

30.998, 

363. 

73, 

6,140, 
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19, 646, 
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124 
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Deslgnap 
tions  dur- 
ing fiscal 
year 


Cancella- 
tions dur- 
ing fiscal 
year 


28,961  !         10,520 
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203,835 
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27,608 
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Designa- 
tions out- 
standing 
June  30, 
1025 


13,044,668 

1,120 

7,710,632 

8,133,320 


5, 260, 006 

113,400 

3,451 

15,006.205 

183.404 

405,748 

31, 139, 118 

364,855 

76,260 

6,213,924 

6,468,364 

1,349,707 

672,611 

19,808,934 


30,396  116,055,813 
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The  work  of  this  division  includes  also  the  reservation  and  res- 
toration of  tracts  valuable  for  watering  stock.    During  the  year  the 
additions  to  public  water  reserves  embraced  870  acres  in  Arizona, 
180  acres  in  California,  275  acres  in  Idaho^  160  acres  in  Montana, 
1,830  acres  in  Oregon,  and  240  acres  in  Utah,  and  the  cancellations  of 
such  reserves  included  220  acres  in  Arizona,  40  acres  in  California, 
80  acres  in  Colorado,  375  acres  in  Utah,  and  840  acres  in  Wyoming. 
The  areas  remaining  reserved  as  public  watering  places  at  the  end 
of  the  year  are  shown  in  the  table  of  outstanding  water-resources  and 
agricultural  withdrawals  and  classifications. 

FX7BLICATI0N  BBANCH 

DIVISION  OF  BOOK  PUBLICATION 
SEOTIOV  OF  TEXTS 

During  the  year  20,372  pages  of  manuscript  were  edited  and  pre- 
pared for  printing,  and  proof  sheets  comprising  2,052  galley  proofs 
and  15,011  page  proofs  were  read  and  correcteu.  Indexes  were  pre- 
pared for  46  publications,  covering  9,689  pagces.  Copy  and  proof  or 
stencils  for  535  pages  of  multigraph  and  mimeograph  matter  were 
read.  The  book  publications  oi  the  year  are  listed  and  abstracted 
on  pages  6-14. 

At  the  end  of  the  fiscal  year  five  persons  were  employed  in  this 
section.  The  water-resources  branch  nas  continued  to  render  special 
assistance  in  preparing  copy  and  reading  proof. 

On  June  30,  1925,  G.  M.  Wood,  who  was  appointed  in  1889  and 
had  been  editor  since  July  1,  1908,  was  retired  on  account  of  age- 
Tlie  Geological  Survey's  editorial  work  under  Mr.  Wood  has  bceo 
widely  recognized  as  being  on  a  plane  unattained  elsewhere  in  tho 
Government  service. 

SEOTIOV  OF  ILLUBTRATIOVS 

The  number  of  drawings  prepared  was  3,099,  including  133  maps? 
993  sections  and  diagrams,  437  photographs,  and  1,536  paleontologi^ 
drawings ;  132  miscellaneous  jobs  were  also  done  by  the  section.  Th© 
illustrations  transmitted  to  accompany  manuscripts  numbered  94:8, 
to  be  reproduced  by  chromolithography,  photolithography,  halftone? 
zinc  etching,  and  cuts  already  engraved.  The  number  of  proofe 
received  and  examined  was  749.  At  the  end  of  the  year  material  f  o^ 
illustrating  30  reports  was  on  hand.  The  section  now  consis£s  o^ 
eight  employees. 

DIVISION    OF   MAP   EDITING 
SEOTIOV  OF  OEOLOOIO  EDITING  OF  HAPS  AND  ILLU8TBATI0VS 

During  the  year  the  Central  Black  Hills  folio  (No.  219)  and  th^ 
geologic  map  of  Wyoming  were  completed  and  published.     TTh® 

feologic  map  of  Arizona  w^as  also  completed  and  printed  imder  th^ 
irection  and  supervision  of  this  section  but  published  by  the  Stn^^ 
Geological  Survey.    The  Gillespie-Moiint  Olive  (111.)  ana  Bessemer- 
Vandiver  (Ala.)  folios  were  prepared  for  publication,  and  the  maps 
of  the  former  were  engraved  and  made  ready  for  transfer  to  stone. 
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The  Gaffney-Kinffs  Mountain  (N.  C.-S.  C.)?  HoUidaysburg-Hunt- 
ingdon  (Pa.),  and  Montevallo-Columbiana  (Ala.)  folios  were  also 
received  for  publication  during  the  year,  and  their  preparation  was 
well  advanced.  The  geologic  map  of  New  Mexico  was  prepared  for 
publication  and  photolithographed,  and  color  work  is  in  progress. 
The  geologic  map  of  Oklahoma  was  drawn  and  a  preliminary  photo- 
lithograph  made,  but  it  has  not  yet  reached  the  publication  stage. 
Compilation  of  the  geologic  map  of  Texas  processed  slowly.  Com- 
pilation of  the  geologic  maps  of  Pennsylvania  and  Arkansas  for 
publication  by  the  respective  State  surveys  was  begun,  and  that  of 
I^ennsylvania  was  well  advanced.  Illustrations  for  40  other  reports 
of  the  Survey  were  critically  examined  and  edited.  Maps,  sections, 
and  other  illustrations  for  geologic  folios  and  reports  were  also 
drawn  in  the  section. 

SECTIOH    OF   IHSPEOTIOV   AVD   EDITIVO    OF   TOPOOBAFHIO    MAPS 

During  the  year  58  topographic  maps  were  edited  and  transmitted 
for  engraving,  169  published  topographic  maps  were  edited  for  re- 
print, 63  plan  and  profile  river-survey  sheets  were  edited  for  photo- 
lithography, 2  miscellaneous  maps  were  edited  for  engraving  or 
photolithography,  and  190  maps  were  edited  as  illustrations  for 
Survey  reports,  a  total  of  482  maps  edited.  First,  second,  combined, 
and  woodland  proofs  of  engravings  for  new  topographic  maps  and 
reprints  numbering  459  and  proofs  of  maps  reproduced  by  photo- 
litnography  numbering  235  were  read.  At  the  end  of  the  year  66 
new  topographic  maps  were  in  process  of  engraving  and  printing. 
Index  maps  tor  16  State  circulars  were  revised  and  proofs  corrected. 
(See  also  "Topographic  branch,"  p.  59.) 

DIVISION  OF  DISTRIBUTION 

During  the  year  the  division  received  184  new  books  and  pamph- 
lets. 2  reprinted  books  and  pamphets,  1  new  geologic  foho,  3  new 
geologic  maps,  128  new  or  revised  topographic  and  other  maps, 
and  158  reprinted  topographic  and  otlier  maps.  The  total  units 
of  all  publications  received  numbered  512,994  books  and  pamphlets, 
2,970  geologic  folios,  3,770  geologic  maps,  and  765,323  topographic 
and  other  maps,  a  grand  total  of  1,285,057. 

The  division  distributed  650,842  books,  10,027  fohos,  and  729,154 
maps,  a  total  of  1,390,023,  of  which  603,711  maps  and  8,305  folios 
were  sold.  The  sum  received  and  deposited  in  the  Treasury  from  the 
sale  of  publications  was  $42,305.62,  including  $39,797.68  for  topo- 
graphic and  geologic  maps  and  $2,507.94  for  geologic  folios.  In 
addition,  $1,124.45  was  paid  by  other  establishments  of  the  Federal 
Cjovernment  for  maps  or  folios  furnished  by  request.  The  total 
receipts,  therefore,  were  $43,430.07.  The  division  received  and 
answei*ed  94,104  letters. 

At  the  end  of  the  year  the  division  comprised  16  employees. 

DIVISION   OF   ENGRAVINO   AND   PRINTING 

At  the  end  of  the  fiscal  year  the  division  of  engraving  and  print- 
ing comprised  99  employees. 
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TOPOOSAVKXO  HAPS  AlTD  OSOLOOZO  FOLIOS 

During  the  fiscal  year  82  new  topogi'aphic  maps  were  engraved 
and  printed,  including  5  revised  maps;  also  the  new  sheet  of  stand- 
asd  symbols.    Forty-four  new  maps  and  a  new  edition  of  the  Wyo- 
ming 1 :  500,000  scale  map  were  photolitho^raphed  and  printed,  mak- 
ing a  total  of  128  new  maps  printed  and  delivered.    Corrections  were 
engraved  on  the  plates  for  143  maps.    Reprint  editions  of  150  topo- 
graphic maps  and  photolithographed  editions  of  8  corrected  State 
and  other  maps  were  delivered.    In  addition  28  new  topographic 
maps  were  engraved  but  had  not  been  printed  by  June  30,  and  the 
engraving  for  10  more  new  topographic  maps  was  nearly  completed. 
Of  new  and  reprinted  maps,  286  different  editions,  amounting  to 
765,323  copies,  were  delivered.    Two  new  geologic  folios  were  printed, 
in  editions  amounting  to  2,970  copies.    Extra  maps  of  these  folios, 
numbering  3,770  copies,  were  also  delivered. 

OTHER  OOVERHXENT  MAP  PRINTIVO 

A  larj^e  amount  of  work  was  done  for  the  Government  Printing 
Office,  Office  of  the  Seci-etaiy  of  the  Interior,  Bureau  of  Mines, 
Bureau  of  Reclamation,  Bureau  of  Education,  National  Park  Serv- 
ice, Office  of  Indian  Affairs,  General  Land  Office,  Bureau  of  Public 
Hoads,  Bureau  of  Agricultural  Economics,  Forest  Service,  Agricul- 
tural Extension   Service,  Weather  Bureau,  Bureau  of  Standards, 
Bureau  of  Lighthouses,  Bureau  of  American  Ethnology,  Internal 
Revenue  Bureau,  Department  of  Labor,  Department  of  State,  War 
Department,  Navy  Department,  Post  Office  Department,  Treasury 
Department,  Department  of  Commerce,  Interstate  Commerce  Com-' 
mission^  Federal  Power  Commission,  International  Boundary  Com- 
mission.  Commission  of  Fine  Arts,  Alaska  Railroad,  Public  Build^ 
ings  Commission,  Federal  Trade  Commission,  Civil  Service  Commis^ 
sion.  Commission  of  Gold  and  Silver  Inquiry,  Federal  Board  fof 
Vocational  Education,  Veterans'  Bureau,  War  Finance  Corporation^ 
and  the  District  of  Columbia  Engineer  Department.    This  work  done 
for  other  branches  of  the  Survey  and  the  Government  included 
many  reprints,  and  the  charges  for  it  amounted  to  about  $135,342, 
for  which  the  appropriation  for  engraving  and  printing  geologic 
maps  was  reimbursea  by  transfer  of  credit  on  the  books  of  the 
Treasury  Department.     Work  amounting  to  $12,241.91   was  done 
for  various  State  surveys,  and  payment  was  effected  by  transferring 
employees  from  Federal  to  State  pay  rolls.    Transfer  impressions 
numbering  278  were  made  during  the  year,  including  104  furnished 
to  contracting  lithographic  printers  on  requisition  of  the  Government 
Printing  Office,  141  furnished  to  private  firms,  8  furnished  to  the 
Connecticut  State  Highway  Commission,  and  25  furnished  to  the 
War   Department,     Other   miscellaneous   work   was  done   for  the 
Williams- Webb  Co.,  A.  Hoen  &  Co.,  the  Bartlett-Orr  Press,  Joseph 
Hyde  Pratt,  the  Pennsylvania  Department  of  Forests  and  Waters, 
Walter  Gilliss,  and  tlie  City  of  St.  Louis.     The  amount  turned  over 
to  niiscolhineous  receipts  from  this  work  was  $300.80. 

Of  contract  and  miscellaneous  work  of  all  kinds  2,955,326  copies 
were  printed.  Including  topographic  maps  and  geologic  folios,  a 
grand  total  of  3,727,389  copies  were  printed  and  defivered. 
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PHOTOaBAPHXO  XABOSATOBT 

The  output  of  the  photographic  laboratory  consisted  of  12,435 
negatives  (5.407  wet,  of  which  4,276  were  for  photolithographs,  188 
paper,  1,938  dry,  and  4,902  field,  negatives  developed),  756  lantern 
slides,  78,958  prints  (52,745  maps  and  diagrams,  22,830  photographs 
for  illustrations,  and  3,383  rectigraphs),  3.951  zinc  plates,  202  zinc 
et<:hings,  86  celluloid  prints,  130  lantern  slides  colored,  15  bromide 
prints  colored,  and  728  prints  mounted. 

ADMINISTBATIVE  BBANCH 

Col.  Henry  C.  Rizer,  chief  clerk,  retired  at  the  end  of  February, 
and  John  J.  Madigan  was  appointed  to  the  position. 

EXECUTIVE  DIVISION 

The  work  of  the  executive  division  was  of  the  same  general  char- 
acter as  during  the  fiscal  year  1924,  although  the  duplicating  sec- 
tion was  transferred  to  the  Secretary's  ofiice  in  connection  witn  the 
consolidation  of  duplicating  work  in  the  department  in  February. 

During  the  year  130,666  pieces  of  mail,  of  which  2,598  were  reg- 
istered, were  opened  and  referred;  besides  1,500  letters  and  cards 
received  in  connection  with  revisions  of  mailing  lists.  In  addi- 
tion, 180,766  letters  were  received  direct  by  the  other  divisions,  mak- 
ing a  total  of  322,932,  a  decrease  of  7  per  cent  compared  with  1924. 
Of  the  letters  opened  in  this  division  20,151  contained  $32,475.82 
remitted  for  Survey  publications.  The  number  of  ordinary  letters 
mailed  through  the  division  was  87,594,  of  registered  letters  and 
packages  13,369,  and  of  form  letters,  etc.  (addressograph  section), 
660,0(K).  In  addition,  251,428  pieces  of  mail  were  sent  direct  from 
other  divisions.  The  total  number  of  outgoing  pieces  of  mail  for 
the  Geological  Survey  was  912,391. 

During  the  year  2,710  pieces  of  freight  and  express  were  handled, 
1,370  outgoing  and  1,340  incoming. 

The  roll  of  Secretary's  appointees  numbered  834  at  the  end  of  the 
fiscal  year,  94  less  than  at  the  end  of  1924.  The  total  number  of 
changes  in  personnel  was  601,  which  included  76  appointments,  170 
separations,  and  455  miscellaneous  changes. 

During  the  calendar  year  17,635  days  of  annual  leave  and  3,900 
days  of  sick  leave  were  granted — 75  per  cent  of  the  amount  of  an- 
nual leave  and  about  12  per  cent  of  the  amount  of  sick  leave  it 
would  have  been  possible  to  grant.  Leave  without  pay  and  fur- 
loughs amounted  to  3,118  days. 

The  clerical  personnel  of  the  division  at  the  end  of  the  year  num- 
bered 13,  including  3  assigned  to  the  consolidated  duplicating  sec- 
tion. This  is  a  reduction  of  17,  9  of  whom  were  transierred 
through  the  consolidation  of  the  duplicating  work  under  the  Secre- 
tary's ofiice.  In  addition,  there  were  2  general  laborers,  1  chief 
messenger,  and  10  messengers. 

DIVISION  OF  SCIENTIFIC  AND  TECHNICAL  EQUIPMENT 

The  division  of  scientific  and  technical  equipment  received  1,054 
requisitions  during  the  year,  of  which  1,005  were  completed.    The 
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work  consisted  of  the  repair  of  'numerous  instruments,  inspection 
and  repair  of  electric  motors,  fans,  etc.,  cabinet  work  of  many 
kinds,  and  miscellaneous  manufacturing  and  repair  work  incident  to 
engineering  and  scientific  research. 

LIBRARY 

The  accessions  to  the  library  numbered  13,618  books,  pamphlets, 
and  periodicals  and  597  maps.  The  recorded  loans  were  6,830  books 
and  233  maps,  not  including  those  used  by  13,026  readers  who  con- 
sulted the  library  in  person.  Some  of  the  loans  were  made  to  libra- 
ries and  institutions  in  Washington  and  other  cities.  The  catalog 
was  increased  by  the  addition  of  4,436  cards.  In  accordance  with 
the  cooperative  cataloging  arrangement  504  title  entries  were  fur- 
nished to  the  Library  of  Congress  for  printing. 

The  correspondence,  consisting  of  1,991  letters  written  and  2,07G 
received,  largely  conc<5rned  the  exchange  of  publications ;  this  corre- 
spondence involved  the  translation  of  many  letters  in  foreign  lan- 
guages. Foreign  articles  and  letters  translated  for  other  divisions 
of  the  Survey  numbered  243.     There  were  626  books  collated  and 

{)repared  for  binding,  and  324  newly  bound  books  accessioned  and 
abeled. 

Cooperation  was  continued  in  the  compilation  of  a  union  list  of 
serials  available  in  the  libraries  of  the  United  States,  to  be  published 
under  the  auspices  of  the  American  Library  Association. 

The  preparation  of  the  bibliography  of  North  American  geology 
for  the  years  1923  and  1924  was  continued. 

DIVISION  OF  ACCOUNTS 

Condensed  statements  covering  the  expenditures  from  Federal 
funds  during  the  year  are  given  on  the   following  pages.    The 
amounts  expended  by  States  for  cooperative  work  are  set  forth  ii^ 
the  reports  of  the  field  branches. 

George  Otis  Smith, 
Director^  Geological  Survey. 
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ANNUAL  REPORT 

OF  THE 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


Department  of  the  Interior, 

Geologioal  Survey, 

September  i,  1926. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geo^ 
3gical  Survey  for  the  fiscal  year  1926  included  12  items,  amounting 
0  $1,952,610.  In  addition  $85,930  was  appropriated  for  printing 
he  reports  of  the  Geological  Survey,  and  $11,700  for  miscellaneous^ 
>rinting  and  binding,  and  an  allotment  of  $6,165  for  miscellaneous 
upplies  was  made  from  appropriations  for  the  Interior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended 
8  given  at  the  end  of  this  report.    The  balance  shown,  including 

budget  reserve  of  $11,435,  is  $48,055.73. 

COOPEBATION 

Cooperation  with  the  States  and  other  public  agencies  continued 
3  in  other  years.  The  value  of  the  mapping  and  investigative 
'ork  of  the  Geological  Survey  and  the  necessity  of  expediting  the 
:>mpletion  of  this  physical  inventory  of  the  country's  resources  is 
o^  so  widely  recognized  that  37  States  jis  well  as  many  counties  and 
municipalities  shared  with  the  Federal  Government  in  meeting  the 
ost. 

The  total  amount  thus  contributed  was  $665,731.35.  Funds  ag- 
gregating $213,695.39  were  placed  to  the  credit  of  the  Geological 
^rvey  for  services  rendered  to  other  Government  bureaus  and 
offices  and  permittees  under  the  Federal  power  act.  The  total  ex- 
penditure, measuring  the  amount  of  work  accomplished  during  the 
year,  was  $2,783,981.01. 

SUliMABY  OF  THE  WOBK  OF  THE  YEAB 

In  the  itemized  summary  of  the  year's  program,  as  given  below,  no 
emphasis  is  put  on  items  that  are  new,  nor  even  are  comparisons  made 
(ritn  the  accomplishments  of  other  years.  Certain  noteworthy  items 
nay,  however,  be  cited  as  possibly  illustrating  the  trend  of  the 
reological  Survey's  investigations  in  the  fields  assigned  to  it  by  con- 
ressional  authority. 
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Cooperation  with  the  Geological  Survey's  topographic  engineers 
has  been  continued  by  the  United  States  Army  Air  Service,  which  has 
photographed  approximately  7,500  square  miles  for  use  in  the  topo- 
graphic mapping  program.  This  has  resulted  in  a  large  saving  in  the 
cost  of  ground  surveys  of  areas  to  which  aerial  photography  is 
adapted.  In  the  present  stage  of  development  aerial  photography 
can  only  supplement  topographic  surveys  by  ground  methods  ancl 
can  not  replace  them  to  any  large  extent.  As  methods  and  instru- 
ments are  improved,  however,  this  new  aid  to  ground  surveys  will 
prove  a  greater  benefit  and  will  result  in  larger  savings  in  cost. 

An  expedition  organized  by  the  Bureau  of  Aeronautics  of  the 
Navy  began  aerial  pnotographic  surveys  in  southeastern  Alaska  in 
response  to  the  request  ot  the  Geological  Survey,  indorsed  by  the 
other  bureaus  needing  maps  of  this  region. 

Survey  physicists  and  chemists  joined  the  geologists  in  seeking 
to  serve  the  oil  industry  in  the  effort  to  recover  a  larger  part  of 
the  oil  already  foimd,  as  well  as  to  discover  new  fields.  Laboratory 
experiments  of  promise  are  being  put  to  the  test  of  actual  field 
practice.    Cooperation  of  this  type  is  appreciated  by  the  producers. 

The  technical  administration  of  the  oil  and  gas,  coal,  and  other 
leases  on  the  public  domain  has  been  under  the  Geological  Sufvey 
only  the  past  year.  The  principal  change  in  policy  during  that  period 
has  been  the  placing  of  more  authority  in  the  field  officers  in  the  han- 
dling of  technical  questions,  thus  relieving  the  operating  lessees  from 
vexatious  delays  that  might  involve  large  expense.  When  the 
mineral  leasing  law  was  enacted  the  cost  of  administration  was 
estimated  at  10  ner  cent  of  the  total  receipts,  but  the  present  cost  of 
the  Geological  (Survey's  supervisory  work  is  only  about  one-fifth  of 
that,  or  2  per  cent  of  the  aggregate  rents  and  royalties  involved. 
Even  without  allowing  for  the  services  rendered  to  the  Indian  lest:ors 
the  cost  of  supervision  is  but  a  small  fraction  of  the  actual  return  to 
the  Federal  Treasury,  which  is  only  10  per  cent  of  the  total  receipts, 
the  remainder  going  to  the  States  either  directly  or  through  the  recla- 
mation fund.  Sforeover,  the  future  values  preserved  by  practical  con- 
servation of  this  type  far  exceed  any  present  returns  under  the  leasing 
system. 

A  marked  reduction  in  the  number  of  publications  issued  and 
of  copies  distributed  is  due  principally  to  the  transfer  of  the  mineral- 
statistics  division  to  the  Department  of  Commerce.  In  the  preced- 
ing year  61  chapters  were  issued,  each  treating  of  a  separate  mineral 
product.  The  gi*owth  of  this  special  statistical  service  rendered  to 
the  mineral  incTustry  has  been  marked  since  the  appearance  of  the 
first  annual  report  on  mineral  resources  in  1883,  when  $10,000  was 
authorized  for  this  statistical  work,  as  contrasted  with  the  appro- 
priation of  $125,000  for  1925.  In  that  same  period,  however,  the 
mineral  production  of  the  United  States  increased  from  $454,000,000 
to  $5,696,000,000;  moreover,  the  total  value  of  the  output  for  the 
earlier  year  was  exceeded  by  the  value  last  year  of  four  products  not 
even  mentioned  in  the  1883  report — natural  gas,  gasoline  from  natu- 
ral gas,  aluminum,  and  gravel.  This  marvelous  growth  of  a  basic 
industry  has  been  faithfully  recorded  year  by  year  in  these  volumes, 
which  will  hereafter  bear  the  imprint  of  the  Bureau  of  Mines. 
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As  has  been  true  for  several  years,  the  Greological  Survey  dis- 
tributes moi*e  copies  of  its  book  publications  than  are  currently  issued, 
owing  to  the  continued  demand  for  reports  issued  in  other  years,  and 
a  further  measure  of  this  demand  is  afforded  bv  the  fact  that  fully 
one  request  in  five  for  publications  is  unfilled  by  reason  of  reports 
bein^  out  of  print.  The  Geological  Survey  type  of  Government  pub- 
lication is  not  accumulating  on  the  shelves  of  any  dqqument  room. 

The  map-printing  plant  of  the  Geological  Survey,  which  last  year 
had  an  appropriation  of  $105,000  for  engraving  and  printing  the 
topographic  and  geologic  maps,  is  to  be  credited  with  $48,251.36 
turned  into  the  Treasury  from  the  sales  of  maps  and  transfers.  Ten 
years  ago,  with  a  slightly  larger  appropriation,  the  miscellaneous 
receipts  from  this  source  were  $30,369.35.  Since  1920  the  map  sales 
have  increased  in  number  more  than  25  per  cent. 

The  net  reduction  in  force  during  the  year,  as  determined  by  com- 
paring the  payrolls  of  July  1,  1925,  and  June  30,  1926,  was  72.  In 
so  far  as  tnis  reduction  has  to  do  with  the  clerical  and  other  em- 
ployees representing  purely  administrative — that  is,  nonproductive — 
overhead,  the  smaller  expenditure  can  be  regarded  as  expressing  a 
corresponding  economy;  but  whatever  reduction  there  has  been  in 
the  technical  staff  indicates  that  there  has  been  a  corresponding  loss 
in  production,  for  otherwise  this  staff  must  have  previously  included 
nonworkers,  which  was  not  the  case.  The  volume  of  geologic  inves- 
tigation, of  topographic  mapping,  of  stream  measurements  has 
always  been  far  less  than  the  demand,  so  that  any  decrease  in  output 
is  a  still  greater  deficiency  in  accomplishment  of  what  is  expected 
from  the  Geological  Survey  not  only  by  the  public  but  by  the  commit- 
tees of  Congress  which  specify  the  types  of  work  to  oe  carried  on. 
To  that  degree  any  reduction  in  productive  force  is  not  a  saving  but 
a  loss — a  deficiency  that  must  sometime  be  met. 

Cutting  in  two  the  geologic  working  force  of  the  Alaskan  branch 
can  mean  nothing  less  than  retarding  the  exploration  of  Alaskan 
resources ;  the  3  per  cent  reduction  in  tne  technical  staff  of  the  water- 
resources  branch  during  the  year  and  the  5  per  cent  reduction  in 
the  number  of  geologists  in  the  geologic  branch  are  both  expected  to 
be  reflected  in  the  volume  of  work  accomplished,  and  the  loss  in  both 

auantity  and  quality  of  work  done  will  unfortunately  be  greater  than 
liese  percentages  would  suggest,  because  the  recruits  to  the  staff 
lack  the  maturity  of  experience  possessed  by  most  of  the  technical 
men  who  leave  the  Geological  Survev  to  accept  educational  or  corpo- 
ration positions.  These  foreseen  deficiencies  in  results  are  especially 
to  be  regretted  in  view  of  the  arrears  already  existing  in  the  current 
work. 

It  is  of  course  impossible  to  express  quantitatively  the  unoccupied 
fields,  the  untouched  problems,  the  unanswered  requests  for  investi- 
gation, but  for  a  few  concrete  items  figures  are  available  with  which 
to  measure  the  lag  in  current  work.  Thus,  in  the  various  types  of 
land-classification  cases  on  which  technical  reports  are  made  to  the 
Secretary  of  the  Interior  or  the  Commissioner  of  the  General  Land 
Office,  the  arrears  at  the  end  of  the  year  were  from  two  to  four 
months;  in  the  handling  of  coal  and  phosphate  withdrawals  re^*ent 
progress  has  been  so  slow  that  a  delay  of  many  years  must  be  ex- 
pected in  completing  the  examination  and  classification,  and  the 
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deficiency  is  even  worse  in  the  power  examination  of  the  remaining 
15,000  miles  of  streams  in  the  public-land  States.  The  analyticsd 
work  of  the  chemical  laboratory  is  something  like  three  months  in 
arrears.  The  preparation  of  stream-gaging  records  for  publication 
is  17  months  behmd.  The  engraving  of  topographic  maps  is  15 
months  from  being  current.  Th&  editing  of  texts  for  the  printed 
reports  is  9  mopths  in  arrears,  and  the  preparation  of  illustrations 
was  1^  years  in  arrears  at  the  end  of  the  year,  but  with  the  increase 
in  force  now  provided  this  record  will  be  considerably  bettered  next 
year.  In  addition  to  this  lag  in  the  preparation  of  manuscripts  the 
printing  of  the  reports  ready  for  the  printer  may  be  conserva- 
tively stated  as  five  months  in  arrears.  With  the  one  exception  noted 
above  no  appreciable  improvement  in  this  record  can  be  expected 
under  present  conditions,  much  as  it  is  desired.  The  delay  in  making 
public  the  full  results  of  investigations  too  often  involves  a  real  loss 
in  value. 

The  attendance  of  the  members  of  the  Geological  Survey  shows  a 
gratifying  appreciation  of  the  demand  for  increased  output.  The 
average  length  of  the  working  year  last  year  was  shortened  less  than 
25  days  by  the  annual  and  sick  leave  actually  taken.  Adequate  rec- 
ords of  overtime  service,  for  which  no  pay  is  allowed,  are  not  avail- 
able, but  it  is  conservative  to  estimate  tnat  at  least  3  days  was  added 
to  the  average  year  in  this  way,  so  that  the  year  for  which  salary  is 
paid  includes  a  net  loss  of  time  not  exceeding  22  days. 

At  the  end  of  the  year  the  average  salary  paid  to  the  515  members 
of  the  technical  and  clerical  staff  with  neadquarters  in  Wash- 
ington was  $2,480;  the  mean  salaries  permissible  for  each  grade  under 
the  classification  act  for  these  same  employees  would  have  averaged 
$2,657. 

•  WOBK   IN   OEOLOOT 

Made  geologic  surveys  in  43  States  and  in  the  District  of  Columbia  and 
Alaska,  including  geologic  mapping,  determination  of  stratigraphy,  structure, 
and  geologic  history,  and  examination  of  mineral  resources. 

Cooperated  with  eight  States  in  geologic  work. 

Continued  detailed  geologic  mapping  of  the  coal  fields  of  the  public-land 
States,  preparing  reports  that  show  distribution  of  outcrops,  thickness  and 
quality  of  coal,  and  estimates  of  available  tonnage. 

Continued  the  examination  of  the  metalliferous  regions  of  the  Western 
States,  the  resulting  reports  and  maps  indicating  the  distribution  of  ores 
and  of  the  rock  formations  that  contain  or  have  caused  the  formation  of  the 
ore  bodies. 

At  the  request  of  the  Colorado  Metal  Mining  Fund,  began  a  cooperative 
study  of  that  part  of  Colorado  that  contains  or  may  contain  metalliferous 
minerals,  with  the  primary  purpose  of  aiding  in  the  search  for  ore. 

Continued  the  search  in  Texas,  New  Mexico,  Colorado,  and  Utah  for  potash, 
through  a  study  of  the  records  of  wells  drilled  usually  for  oil,  obtaining  data 
which  prove  that  potash  exists  in  several  areas  but  which  do  not  determine 
whether  it  is  present  in  commercial  quantities. 

As  a  result  of  laboratory  experiments,  made  suggestions  to  the  oil  opera- 
tors in  the  Bradford  field.  Pa.,  that  the  usual  water  drive  be  modified  by  the 
introduction  of  an  inexpensive  soda  solution,  which  under  laboratory  conditions 
greatly  increases  the  production  of  oil. 

Made  field  studies  of  the  areas  aitected  by  tlic  Montana  and  New  England 
earthquakes  of  1925.  Liocated  the  point  of  origin  of  the  Montana  quake,  and 
sent  to  pre.sK  a  report  discussing  the  event  fully.  Issued  a  press  buUetin 
giving  the  preliminary  findings  in  the  New  England  earthquake  study. 

Continued  work  in  volcanology  at  the  Ilawaiian  Volcano  Observatory,  in- 
cluding observations  of  the  spectacular  eruption  of  Manna  Loa  in  April. 
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WORK  IN  CHEMI8TBT  AND  PHYSICS 

Made  quantitatiye  analyses  and  studies  of  2,021  mineral  specimens  and  iden- 
tiiied  3,653  specimens  in  response  to  inquiries  from  the  public. 

Tested  for  potash  1,800  samples  from  wells  in  Texas  and  New  Mexico,  the 
results  confirming  the  conclusion  that  rich  potash  salts  may  be  expected  at 
relatively  shallow  depth. 

Continued  investigations  of  the  porosity  of  oil  sands. 

Conducted  tempeniture  tests  in  deep  wells. 

Cooperated  with  producers  in  developing  the  field  technique  of  the  applica- 
tion of  sodium  carbonate  solutions  to  the  driving  of  petroleum  from  oil 
sands. 

WORK  IN  ALASKA 

Maintained  eight  field  parties  in  Alaska  during  the  field  season. 

Continued  geologic  and  topographic  mapping  and  investigation  of  the  mineral 
resources  of  the  Territory,  making  geologic  surveys,  including  reconnaissance 
an<l  exploratory,  of  13,915  square  miles,  and  similar  topographic  surveys  of 
9,500  square  miles. 

Continued  the  survey  of  Naval  Petroleum  Reserve  No.  4,  in  northern  Alaska, 
for  the  Navy  Department. 

Sent  a  representative  to  accompany  the  party  organized  by  the  Bureau  of 
Aeronautics  of  the  Navy  for  the  airplane  photographing  of  islands  of  south- 
eastern Alaska  in  order  to  expedite  topographic  and  geologic  mapping  of  some 
18,000  square  miles  of  difficult  territory. 

Took  over,  by  transfer  from  the  Bureau  of  Mines,  the  supervision  of  the 
production  of  coal  and  oil  on  public  lands  in  Alaska  and  the  supervision  of 
mine  safety. 

TOPOGRAPHIC  WORK 

Surveyed  for  mapping  15,535  square  miles  in  the  United  States,  resurveyed 
1,973  square  miles,  made  river-profile  surveys  of  507  miles,  and  ran  5,591 
miles  of  levels. 

Established  1,643  permanent  bench  marks,  occupied  153  triangulation  sta- 
tions, ran  5,021  miles  of  transit-traverse  lines,  and  set  1,332  ];)ermancnt  marks. 
Mapped  838  square  miles  in  Hawaii. 

Published  61  new  standard  topographic  maps,  15  new  editions  of  topographic 

x&aps,  4  new  or  special  editions  of  other  maps,  43  river  plans  and  profiles, 

Aclvunce  photolithographs  of  151  new  topographic  maps  (to  be  engraved  later), 

&X3(i  50  photolithographs  of  new  topographic  maps  for  which  publication  is  not 

otherwise  provided. 

Maintained  cooperation  in  topographic  mapping  in  24  States  and  Hawaii. 

WORK  ON  WATER  RESOIUCES 

Continued  stream  measurements  at  1,730  gaging  stations  in  the  United  States 
^^d  Hawaii,  30  States  cooperating,  to  determine  the  quantity  of  water  avail- 
^l)le  for  irrigation,  power,  industrial,  muniei|>al.  and  domestic  uses. 

Conducted  underground-water  studies  in  19  States  and  Hawaii. 

Made  560  water  analyses. 

Issued  monthly  and  annual  statements  on  the  production  of  electricity  and 
Consumption  of  fuel  by  public-utility  power  plants;  also  a  statement  on  the 
developed  water  power  of  the  United  States. 

Made  surveys  of  the  power  or  irrigation  value  of  San  Juan,  Colorado,  and 
other  rivers  in  Colorado,  Idaho,  Utah,  and  Washington. 

WORK  IN  CLASSIFICATION  AND  LEASING  OF  PL'BLIC  LANDS 

Reported  on  12,351  cases  arising  under  the  administration  of  the  public-land 
laws. 

Made  classifications  of  public  land  resulting  In  net  decreases  of  313,754  acres 
in  the  total  area  withdrawn  as  possible  coal  land.  137,904  acres  in  areas  with- 
drawn as  possible  oil  land,  and  480  acres  in  areas  withdrawn  as  possible  oil- 
shale  land;  also  increases  of  160  acres  in  ureas  withdrawn  as  iK)ssib1e  phos- 
phate land  and  7,418,437  acres  in  areas  withdrawn  as  possible  potash  land. 

Reported  on  5,801  applications  for  permits,  leases,  or  i>jitents  under  the 
mineral-land  leasing  laws. 
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Recommended  the  addition  of  393,563  acres  to  the  power-site  reserves  and 
the  elimination  of  35,081  acres. 

Increased  the  area  withdrawn  under  the  Nevada  ground-water  reclamatloD 
act  from  1,550,420  acres  to  1,559,255  acres. 

Recommended  designations  involving  705,017  acres  of  land  avaUable  for  settle- 
ment under  the  enlarged-homestead  acts  and  the  cancellation  of  designations 
involving  509,674  acres. 

Recommended  the  addition  of  5,466  acres  to  the  public  water  reserves  and  tbe 
elimination  of  3,591  acres. 

Recommended  the  designation  of  1,041,352  acres  as  stock-raising  homestead 
land  and  the  cancellation  of  designations  covering  38,819  acres. 

Supervised  21,273  mineral  leases,  licenses,  and  permits  on  public  lands  and 
naval  petroleum  reserves. 

Supervised  mineral  operations  on  Indian  lands  involving  7,633  iNroductlTe 
oil  and  gas  wells  and  86,143  acres  of  land  containing  coal,  asphalt,  or  lead  and 
zinc. 

WOEK    IN    PRINTING   AND   PUBLICATION 

Edited  and  prepared  for  printing  22,342  pages  of  manuscript^  and  prepared 
indexes  for  40  publications  covering  5,686  pages. 

Prepared   1,629   illustrations   for   reproduction   in   reports. 

Edited  for  engraving  97  new  topographic  maps,  236  maps  for  reprintiog* 
and  375  other  maps. 

Issued  74  books  and  pamphlets,  including  10,133  pages;  128  new  or  re- 
vised maps;  reprinted  188  mai>s — the  editions  aggregating  215.126  copies  <rf 
books,  5,715  geologic  maps  and  folios,  and  781,947  topographic  and  otber 
maps,  a  total  of  1,002,788  copies. 

Printed  maps,  folios,  charts,  etc.,  in  a  total  of  3,458,459  copies,  in  part  for 
36  other  Federal  offices. 

Distributed  227,036  books,  8,949  geologic  folios,  and  760,346  maps,  of  whi<^ 
637,779  maps  and  folios  were  sold  for  $47,840.86. 

WOBK  BY  THE  DIBECTOB 

The  principal  activity  of  the  Director,  outside  of  his  rotitine  a-^' 
ministrative  duties,  was  service  as  chairman  of  the  advisory  ca^B' 
mittee  selected  by  the  four  Cabinet  officers  forming  the  Federal  CW 
Conservation  Board,  to  assist  them  in  their  general  study  of  fcl^j 
petroleum  problem.  This  service  and  the  addresses  ^iven  alJo 
articles  written  all  express  in  some  degree  the  public  side  of  the 
Geological  Survey's  work,  and  for  that  reason  the  list  of  subjects  or 
titles  follows: 

Participated  in  discussion  of  technical  papers  at  meeting  of  Petroleum  Divi- 
sion, American  Institute  of  Mining  and  Metallurgical  Engineers,  Casper,  Wyo-t 
August  28. 

Address  on  conservation.  Engineering  Council  of  Utah,  Salt  Lake  Oityi 
August  31. 

Informal  talk  on  coal.  Lions  Club,  Washington,  September  30. 

**  Heat-rich  areas  of  United  States,*'  American  Society  of  Mechanical  En- 
gineers, New  York,  Noveml)er  12. 

"  Uncle  Sam  as  a  landlord,"  Maine  State  Society  of  New  York,  December  10. 

Address  on  conservation,  American  Society  of  Naval  Engineers,  Washington, 
March  27. 

"What  makes  the  wheels  go  round?*'  Radio  talk.  Bliss  Electrical  School, 
Washington,  April  8. 

"Theory  and  practice  of  national  self-sufficiency  in  raw  materials,"  Acad- 
emy of  Political  Science,  New  York.  May  11. 

"  Our  energy  resources,"  General  Federation  of  Women*s  Clubs,  Atlantic 
City,  N.  J.,  June  2. 

"  A  world  of  power,"  printed  in  Economic  Geography,  July. 

"  Safeguarding  the  nation's  natural  wealth,"  in  Current  History,  August 

"  Uncle  Sam  as  a  landlord,''  Colby  Alumni,  Colby  College,  Wat^rVille,  Me. 
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PUBLICATIONS 

The  publications  of  the  year  consisted  of  74  books  and  pamphlets 
E  the  regular  series  (including  1  reprint),  128  new  or  revised  maps, 
3^  reprinted  maps,  and  numerous  circulars,  lists  of  publications,  etc. 
'lie  total  number  of  pages  in  the  book  publications  was  10,133. 
^Yief  notices  of  these  publications  and  descriptions  of  the  areas 
32)resented  by  the  neW  maps  are  given  below,  with  the  special  pur- 
ose  of  showing  the  scope  and  character  of  the  investigative  work 
E  the  Geolomcal  Survey.  Owing  to  the  variety  of  the  subjects 
*«ated  and  the  mass  of  the  resulting  volumes,  it  is  impossible  to 
3mply  with  requests  from  individuals  for  all  that  the  Geological 
►lirvey  publishes.  It  is  believed,  however,  that  the  descriptive  notes 
iven  here  will  indicate  the  value  of  each  volume  or  map  to  some 
3trge  class  of  users. 

In  addition  to  the  publications  in  the  regular  series,  45  brief 
eports  were  issued  in  mimeographed  form  as  memoranda  for  the 
trress  and  distributed  to  selected  lists  of  journals  interested  in  the 
^articular  subjects  covered,  also  to  individuals  on  application. 

'oxTT-sixTH  Annual  Report  of  the  Director  of  the  Geological  Survey,  for  the 
ftscal  year  ended  June  30,  1925;  (George  Otis  Smith,  Director.    11,  91  pp., 
1  pi.  (map). 
A  detailed  account  of  the  work  of  the  Geological  Surrey  during  the  year. 

KOFE88I0NAL  Papeb  132.    Shorter  contributions  to  general  geology,  1923-24; 

W.  C.  Mendenhall,  chief  geologist.    Iv,  149  pp.,  44  pis.  (incl.  2  maps),  11 

figs. 

Contains  papers  on  rock  formations  in  Utah,  Arizona,  Wyominfc,  Colorado,  and 
PennsylTanla ;  fossils  from  Montana,  Texas,  and  Idaho ;  the  evolution  and  dlsin* 
tegration  of  matter;  the  orlj^n  of  the  bog-head  coals;  and  Aniakchak  Crater, 
Alaska. 

^«R88ioNAL  Papex  136.    The  flora  of  the  Ripley  formation,  by  E.  W.  Berry. 

i-ill,  1-04  pp.,  23  pis.,  6  figs. 

Describes  a  flora  of  135  species,  nearly  all  from  western  Tennessee.  The 
Ripley  is  the  youngest  ITpp(>r  Cretaceous  formation  of  the  eastern  Gulf  region. 
Only  brief  references   to  its  fossil  plants  have  heretofore  been   published. 

'^CRssioNAL  Paper  138.  Mining  in  Colorado,  a  history  of  discovery,  develop- 
ment, and  production,  by  C.  W.  Henderson.  iv,  263  pp.,  1  pi.  ^( map), 
20  figs. 

Contains  a  vast  amount  of  Information  about  the  mining  industry  in  Colorado, 
beginning  with  a  quotation  from  a  manuscript  account  of  the  expedition  that  first 
discovered  gold  in  the  Rocky  Mountains  in  IS.'iS  and  carrying  the  history  down  to 
the  end  of  1923.  Each  of  the  mining  counties  is  described  in  detail,  and  the  sta- 
tistics of  production  are  given  both  by  years  and  by  metals.  The  fluctuations  In 
production  are  shown  graphically  by  means  of  charts.  A  large  map  of  Colorado 
ibowB  the  relief  by  shading,  also  the  location  of  mining  districts,  transmission  lines, 
and  water-power  plants. 

PftonBBSiONAL  Papeb  140-A.    Geology  of  the  Latah  formation  in  relation  to  the 

lavas  of  the  Columbia  Plateau  near  Spokane,  Wash.,  by  J.  T.  Pardee  and 

Kirk  Bryan ;  Flora  of  the  Latah  formation  of  Spokane,  Wash.,  and  Coeur 

d'Alene,  Idaho,  by  F.  H.  I^owlton   [with  a  note  on  The  fossil  diatom 

deposit  at  Spokane,  by  Albert  Mann].    85  pp.,  31  pis.    (Incl.   1   map), 

3  figs. 

Describes  a  series  of  bods  near  Spokane,  Wash.,  that  consist  mostly  of  clay  and 
shale  and  contain  abundant  fossil  plants  of  Miocone  age.  These  beds,  which  attain 
a  maximum  thickness  of  1,500  feet,  re8t  on  granitic  and  schistose  rocks  and  are 
overlain  by  Tertiary  basalt  and  Pleistocene  gravel.  The  fossils  arc  unusually 
well  preserved  and  afl!ord  evidence  bearing  on  the  geologic  age  of  the  vast  lava 
flkiws  that  form  the  Columbia   Plateau  of  Oregon,   Washington,  and  Idaho. 

'BOFB88IONAL  Papeb  140-B.     F()s.sil  Proboscldea  and  Edentata  of  San  Pedro 

Valley,  Ariz.,  by  J.  W.  Gidley.    15  pp.,  13  pis.,  1  fig. 

A  fourth  report  on  the  collection  of  fossil  vertebrates  obtained  in  San  Pedro 
Valley  In  1920  and  1921,  describinc  two  mastodons  and  a  glyptodont,  all  new 
species,  and  giving  a  somewhat  fuller  discussion  of  the  geology  of  the  fossil- 
bearing  beds  than  has  previously  been  published. 
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Pbofessional  Paper  140-C.    Pleistocene  plants  from  North  Carolina,  by  E.  W. 

Berry.    26  pp.,  14  pis.  xlv-lvli,  2  fiffs. 

Researches  In  Pleistocene  ecology  in  North  America  have  been  confined  almost 
entirely  to  glaciology,  and  little  study  has  been  given  to  the  Pleistocene  deposits 
south  of  the  terminal  moraines.  The  present  paper  is  offered  in  the  hope  that  it 
may  stimulate  interest  in  this  neglected  field  of  research  and  form  part  of  the  evi- 
dence upon  which   future  more  comprehensive  conclusions  may  .be  based. 

Professional  Paper  140-D.     Shore  phases  of  the  Green  River  formation  in 

northern  Sweetwater  County,  Wyo.,  by  W.  H.  Bradley.    13  pp.,  6  pis.  (inc), 

1  map),  2  figs. 

Records  the  results  obtained  from  a  field  and  office  study  of  shore  phases  of  the 
Green  River  formation  on  the  northeastern  margin  of  the  Green  River  Basin  and 
presents  a  brief  summary  of  the  writer's  conclusions  regarding  the  origin  of  the 
Green  River  oil   shale. 

Professional  Paper  140-E.    Correlation  of  the  Eocene  formations  in  Missis- 
sippi and  Alabama,  by  Wythe  Cooke.    6  pp. 

Points  out  the  equivalencies  of  formations  of  different  fades  but  of  the  same  age 
in  the  two  States.  In  Eocene  time  the  site  of  the  boundary  between  these  States  lay 
in  the  transition  Eone  between  the  Mississippi  embayment  and  the  Gulf  of  Merico, 
and  the  deposition  inr  the  two  regions  was  of  different  types. 

Professional  Paper  140-F.    Correlation  of  the  basal  Cretaceous  beds  of  the 

Southeastern  States,  by  Wythe  Cooke.     11  pp.   (Incl.  title-page,  contents, 

list  of  illustrations,  and  index  to  volume). 

Reviews  the  evidence  for  the  early  correlation  of  the  Cretaceous  deposits  that 
fringe  the  inner  margin  of  the  Coastal  Plain  from  Alabama  to  North  Carolina 
and  gives  the  basis  for  the  conclusion  that  these  deposits  are  Upper  Cretaceous. 

Professional  Paper  143.    Paleontology  and  stratigraphy  of  the  Castle  Hayne 
and  Trent  marls  in  North  Carolina,  by  L.  B.  Kellum.    iii,  66  pp.,  11  pis. 

Iflg. 

Report  on  a  paleontologic  investigation  undertaken  to  clear  up  certain  doubtful 
relations  in  the  Tertiary  section  of  North  Carolina.  Through  the  study  of  fos- 
sils collected  at  many  localities  a  material  revision  of  the  areal  geology  and  strati- 
graphic  succession  has  been  possible. 

Professional  Paper  145.    Geology  and  oil  and  coal  resources  of  the  Oregon 

Basin,  Meeteetse,  and  Grass  Creek  Basin  quadrangles,  Wyo.,  by  D.   F. 

Hewett.    iv,  107  pp.,  32  pis.  (incl.  4  maps),  10  figs. 

Presents  the  results  of  an  investigation  of  an  area  of  about  660  square  miles 
along  the  west  side  of  the  Big  Horn  Basin,  in  northwestern  Wyoming,  in  which  the 
principal  purpose  was  to  study  the  nature  and  structure  of  the  rocks  and  any  other 
reatures  of  the  region  that  might  yield  a  conclusion  concerning  the  possible  pres- 
ence of  petroleum.  When  the  investigation  began  no  drilling  had  been  done  in  this 
region,  but  of  the  twelve  well-defined  anticlinal  folds  discovered  all  but  one  have 
now  been  explored,  two  have  become  productive  oil  fields,  and  four  others  have 
yielded  considerable  gas.  The  region  also  contains  coal  in  many  beds  that  cover 
wide  areas,  but  the  grade  and  thickness  do  not  Justify  extensive  exploitation. 

Professional  Paper  146.    Mississippian  formations  of  San  Saba  County,  Tex., 

by  P.  y.  Roundy,  G.  H.  Girty,  and  M.  I.  Goldman,    iv,  63  pp.,  33  pis.,  1  fig. 

Among  the  methods  used  by  progreslve  oil  producers  for  studying  and  correlat- 
ing the  strata  penetrated  by  the  drill  the  studv  of  fossils  found  in  drill  cuttings 
and  the  comparison  of  such  fossils  with  those  found  In  known  formations  at  their 
surface  exposures  is  of  great  service  in  many  fields  and  in  exploratory  work.     This 

Saper  contains  descriptions  of  the  microscopic  and  larger  fossils  found  in  the 
[Isslsslpnlan  formations  of  an  area  in  the  Mid-Continent  field  and  a  discussion  of 
the  petrology  of  the  contact  between  two  limestones  of  Ordoviclan  and  MIssiBsippian 
age  in  the  same  area.  The  papor  Is  the  first  of  a  projected  series  that  will  give 
such  Information  for  different  parts  of  the  Mid-Continent  field. 

Bulletin  760.    Contributions  to  the  geography  of  the  United  States,  1023-24; 

M.  R.  Campbell,  geologist  in  charge,    iv,  130  pp.,  32  pis.  (incl.  3  maps), 

16  figs. 

Contains  papers  on  pedestal  rocks,  the  physical  features  of  central  Massachusetts, 
and  erosion  by  solution  and  fill. 

Bulletin  766.     Spirit  leveling  in  California.  lSOe-1923:  C.  H.  Birdseye,  chief 

topographic  engineer,    ii.  748  pp.,  2  pis.  (incl.  1  map),  50  figs. 

A  consolidation  of  chapters  already  issued  separately,  each  covering  one  degree 
of  latitude  and  longitude. 

Bulletin  767.    Geology  and  ^oal  resources  of  the  Gallup-Zuni  Basin,  N.  Mex.. 

by  J.  D.  Sears,    v.  53  pp.,  17  pis.  (incl.  3  maps),  4  figs. 

The  Gallup-Zunl  Basin  is  of  both  coonomlc  value  and  geologic  interest.  Its 
commercial  importance  is  now  centered  In  the  Gallup  coal  district,  in  which 
mining  has  Iveen  carried  on  for  nearly  half  a  century  and  which  now  ranks 
second  in  production  among  the  coal  districts  of  New  Mexico.  The  natural 
wealth  of  the  rest  of  the  baitln  has  been  almost  untouched.  This  report  de- 
scribes the  geology  and  mineral  resources  of  the  whole  basin  in  a  general  way 
and  the  coal  resources  In  greater  detail. 
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BrLLETiN  768.    Geology  and  oil  resources  of  the  Pnente  Hills  region,  sonthem 

California,  by  W.  A.  English,  with  a  section  on  the  chemical  character 

of  the  oil  by  P.  W.  Prutzman.    v,  110  pp.,  14  pla.  (incL  0  maps),  3  figs.  • 

Report  on  an  area  2&  miles  square  lying  10  miles  east  of  Los  Angeies,  of  which 
about  a  third  Is  hilly  or  mountainous  and  the  remainder  is  hixbly  cultivated  Tallej 
land  Including  some  of  the  most  valuable  citrus  land  in  the  State.  This  area  con- 
tains nine  productive  oil  fields,  whose  combined  output  is  normally  a  third  of  the 
State's  total.  The  purpose  of  such  reports  is  to  lead  to  the  more  efficient  develop- 
ment of  known  resources  and  to  aid  wildcatters  in  finding  new  pools  with  a  mini> 
mum  of  unsuccessful  drilling. 

Bulletin  771.    Ore  deposits  of  the    Saddle   Mountain    and    Banner    mining 

districts,  Ariz.,  by  C.  P.  Ross,    vii,  72  pp.,  17  pis.  (incl.  4  maps),  6  figs. 

Describes  an  area  of  about  G6  square  miles  in  Pinal  and  Gila  Counties,  Arii^ 
which  contains  ores  of  copper,  lead-silver,  zinc,  gold,  and  vanadium.  Over  550,000 
tons  of  copper  ore  has  been  shipped  from  this  area ;  tbc  output  of  the  other  ores 
has  been  small. 

Bulletin  773-D.    Petroleum  on  Alaska  Peninsula:  Mineral  resources  of  the 

Kamishak  Bay  region,  by  K.  F.  Mather;  The  Cold  Bay-Katmai  district, 

by  W.  R.  Smith ;  The  outlook  for  petroleum  near  Chignik,  by  O.  C.  Martin. 

63  pp.,  3  pis.  (maps). 

Three  papers  describing  the  geography  and  geology  of  parts  of  Alaska  Peninsula, 
with  special  reference  to  the  occurrence  of  oil. 

Bulletin  773-E.    Geology  and  gold  placers  of  the  Chandalar  district,  Alaska, 

by  J.  B.  Mertie,  jr.    52  pp.,  1  pi.,  4  flgs. 

Describes  an  area  of  about  4.000  square  miles  including  most  of  the  valley  of 
Chandalar  River,  north  of  the  Arctic  Circle,  covered  by  a  geologic  study  of  about 
76  days  in  1923.     Gold  is  the  only  metal  mined  in  this  area  and  is  obtained  from 
placers.     The  total  production  to  the  end  of  1923  amounted  to  nearly  $300,000. 

Bulletin  773.  Mineral  resources  of  Alaska,  report  on  progress  of  Investi- 
gations in  1023,  by  A.  H.  Brooks  and  others,  iii,  267,  15  pp.,  6  pis.  (maps), 
11  figs. 

Contains  nine  papers  on  mineral  deposits  in  different  parts  of  Alaska.  This 
bulletin  is  the  twentieth  annual  volume  of  the  Alaskan  series. 

Bulletin  774.    The  copper  deposits  near  Salmon,  Idaho,  by  C.  P.  Ross.    It, 

44  pp.,  5  pis.  (incl.  1  map),  7  figs. 

Describes  the  geology  of  a  district  that  contains  a  number  of  copper  deposits  in 
which  the  ore  is  of  moderate  to  high  grade  and  the  geologic  and  topographic  condi- 
tions are  rather  favorable  to  mining  on  a  small  scaT&  The  author  concludes  that 
the  copper  was  deposited  b^  solutluns  emanating  from  the  magma  of  the  great 
granite  batholith  of:  central  Idaho. 

Bulletin  776.    The  Mesozoic  stratigraphy  of  Alaska,  by  G.  C.  Martin,    zii, 

4d3  pp.,  13  figs. 

Mesozoic  fossils  found  by  Russian  explorers  on  the  Alaska  Peninsula  before  the 
middle  ot  the  nineteenth  century  were  the  first  features  of  geologic  interest  defl* 
nitely  recognized  in  Alaska.  With  the  progress  of  areal  geologic  surveys  during  the 
last  25  years  It  has  come  to  be  recugnized  that  the  Mesozoic  rocks.  bt>cause  of  their 
wide  distribution  and  the  great  range  in  the  periods  of  their  deformation  and 
intrusion,  afford  the  most  important  clues  to  the  geologic  history  of  the  Territory 
The  deciphering  of  the  Mesozoic  history  also  has  a  direct  bearing  on  the  mineral 
resources  of  Alaska.  This  bulletin  summarizes  the  results  obtained  by  two  score 
geologists  in  investigations  covering  more  than  20  years. 

BinxroN  777.    Pre-Cambrian  rocks  of  Gunnison  River,  Colo.,  by  J.  F.  Hunter 

vi,  94  pp.,  15  pis.  (incl.  1  map),  5  figs. 

Gives  a  detailed  description  of  the  pre-Cambrian  complex  of  metamorphic  and 
igneous  rocks  that  wall  the  canyons  of  Gunnison  River  and  its  larger  tributaries. 

Bulletin  778.    Chemistry  of  deposition  of  native  copper  from  ascending  solu- 
tions, by  R.  C.  Wells,     ii,  71  pp.,  2  flgs. 

Presents  the  results  of  an  investigation  made  to  determine  the  chemical  changes 
Involved  in  the  deposition  of  natlvo  copper  in  the  Lake  Superior  district.  The 
investigation  was  made  In  connection  with  a  geologic  study  of  the  ore  deposits 
and  covered  a  problem  concerning  which  little  or  no  Information  was  available.  It 
included  165  chemical  experimonta,  which  nre  set  forth  in  detail  in  this  report. 
Much  of  f^e  information  is  suggestive  for  other  conditions  and  districts. 

Bttlletin  779.    Guides  to  ore  in  the  Leadvillo  district,  Colo.,  by  G.  F.  Loughlin, 

iii,  37  pp.,  7  pis.  (incl.  1  map).  4  figs. 

Presents  in  brief  form  the  data  of  most  value  to  mine  oiwrntors  and  their 
engineers  from  the  exhaustive  roi>ort  on  the  Loadville  mining  district  Just  eent  to 
press,  in  order  to  focus  attention  more  sharply  on  the  proolcurs  of  ore  hunting. 
The  general  geology  is  summarized,  and  the  occurrence  nn^\  eli;nificanro  of  the 
guides  now  available  in  the  search  for  oro  an»  set  forth.  Some  "  guides "  that 
may  be  more  aptly  termed  **  detour  slpns  "  aro  also  described. 
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BuLLBTiN  780-B.    Geology  of  a  part  of  western  Texas  and  southeastern  New 

Mexico,  with  special  reference  to  salt  and  potash,  by  H.  W.  Hoots.    99  pp. 

15  pis.  (incl.  2  maps),  1  fig. 

A  report  on  the  progress  made  in  the  search  for  potash  in  the  rast  salt  deposits 
of  the  Southwest,  which  extend  over  a  region  several  hundred  miles  In  length  nnd  at 
least  200  miles  in  width.  The  information  already  obtained  indicates  the  existence 
in  this  region  of  potash  reserves  of  probable  commercial  value  within  practicable 
reach  from  the  surface.  The  investigation  so  far  has  been  largely  haphazard  and 
carried  on  principally  by  examination  of  samples  from  wellR  drined  for  oil.  The 
surprising  results  obtained  from  such  work  Justify  systematic  field  investigations 
that  will  test  the  region  thoroughly. 

BuLurriN  780-C.    Platinum  near  Centennial,  Wyo.,  by  F.  L.  Hess.  11  pp..  1  fig. 

Commercially  valuable  deposits  of  platinum  are  rnro.  and  tblM  pnper  itets  forth 
the  results  of  a  brief  investigation  made  bpcause  of  preAS  reports  of  platinum  dis- 
coveries near  Centennial.  The  author  concludes  that  although  platinum  metals  are 
undoubtedly  present  on  Centennial  Ridge  they  occur  in  very  small  quantities. 

BuLLETrN  780-D.  Antimony  and  quicksilver  deposits  in  the  Yellow  Pine  dis- 
trict, Idaho,  by  F.  C.  Schrnder  and  C.  P.  Ross.  39  pp.  (incl.  title-pnge, 
contents,  list  of  illustrations,  and  index  to  volume),  2  pis.  (incl.  1  map), 
4  figs. 

The  Yollow  Pine  district  contains  considerable  deposits  of  antimony  and  quick- 
silver, but  owing  to  the  inaccessibility  of  the  roprfon  and  the  Inck  of  adequate 
development  the  output  has  been  small.  The  showings  so  far  made,  however,  are 
sufliciontly  favorable  to  Justify  further  development,  and  this  paper  gives  a  sum- 
mary of  the  available  Information  on  the  district. 

Bulletin   781-A.    Paleozoic  formations   penetrated   by   wells   in   TLshomlngo 

County,   northeastern   Mississippi,   by   M.   N.   Bramlette;  with   Notes   on 

Paleozoic  rocks  encountered  in  a  well  near  Florence,  Ala.,  by  H.  D.  Miser. 

14  pp.,  1  pi. 

Reports  on  a  detailed  8tudy  of  drill  cuttings  from  three  wells  drilled  for  oil, 
giving  information  that  is  of  great  value  to  the  oil  prospector. 

Bulletin  781-B.    Geology  of  the  Baxter  Basin  gas  field,  Sweetwater  County, 

Wyo.,  by  J.  D.  Sears.    22  pp.  (incl.  title-page,  contents,  list  of  illustrations, 

and  index  to  volume),  5  pis.  (incl.  1  map),  1  fig. 

The  discovery  of  gas  in  commercial  quantity  in  Baxter  Basin,  the  stmcturally 
highest  part  of  the  Rock  Springs  antlcHnr.  brought  a  demand  for  further  information 
concerning  the  structure  and  extent  of  the  field,  the  relation  of  the  gas  to  the  Rtruc- 
ture,  and  the  possibility  of  the  occurrence  of  oil.  This  report  presents  the  reesulta 
of  a  detailed  study  undertaken  to  obtain  information  on  these  subjects. 

Bulletin  781.  Contributions  to  economic  geology  (short  papers  and  pre- 
liminary reports),  1925,  Part  II.  Mineral  fuels;  W.  T.  Thom,  Jr.,  geologist 
in  charge,    iii,  29  pp.,  0  pis.  (incl.  1  map),  1  fig. 

Contains  papers  on  Paleosolc  formations  penetrated  by  wells  in  MissiSBlppi  nnd 
Alabama  and  the  Baxter  Basin  gas  field,  Wyoming. 

Bulletin   783-A.    Mineral   industry   of  Alaska    in   1924   and   Administrative 

report,  by  P.  S.  Smith ;  Selected  list  of  Sun-ey  publications  on  Alaska. 

58  pp. 

The  first  chapter  of  the  annual  volume  on  the  Geological  Survey's  work  In  Alaska. 
The  total  value  of. the  nrineral  output  to  the  end  of  1924  is  given  as  more  than 
SI^SS.OOO.OOO.  of  which  more  than  $500,000,000  is  in  gold  and  copper.  •Alaska's 
minerals  form  lesA  than  half  the  total  wealth  of  the  Territory,  which  is  shown  to 
be  really  a  treasure  box  and  not  the  liability  which  some  people  suppose  it  to  he. 

Bin.LBTTN  7f^5-A.    Recent  developments  in   the  Aspen  district,  Colorado,   by 

Adolph  Knopf.    30  pp.,  1  pi.  (map),  6  figs. 

The  Aspon  district  was  mapped  and  studied  with  great  detail  AO  years  ago.  Min- 
ing in  the  area  then  surveyed  has  come  to  a  standstill,  but  recent  exploratory  work 
a  little  farther  south  has  led  to  a  demand  for  a  southward  extension  of  the  early 
survey.  This  report  sets  forth  the  results  obtaiupd  in  an  investigation  designed  to 
meet  that  demand.  It  contains  a  geologic  map  of  the  district,  including  the  sooth- 
ern  area,  in  which  the  recent  work  has  been  done. 

Bulletin  78.'>-B.    Potash  investigations  in  1924,  by  W.  B.  Lang.    17  pp.,  1  pL 

(map),  2  figs. 

Progress  report  on  the  investigations  made  by  the  Geological  Survey  In  the  South- 
west, mainly  in  Texas,  in  search  of  potash  In  the  Permian  salt  beds.  Records  some 
notable  contributions  to  knowledge  that  serve  to  strengthen  the  conviction  that  the 
presence  of  commercial  beds  of  potash  in  this  region  will  eventually  be  proved. 
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Water- Supply  Paper  499.  The  Papago  country,  Arizona,  a  geographic,  geo- 
logic, and  hydrologic  reconnaissance,  with  a  guide  to  desert  watering 
places,  by  Kir](  Bryan,    xviii,  436  pp.,  27  pis.,  41  figs. 

The  Papago  country,  which  lies  south  of  Gila  River,  between  Tucson  and  Yuma« 
until  recently  has  been  rarely  visited  by  white  men,  for  it  has  seemed  waterleai 
and  formidable — a  desert  that  has  perhaps  takon  a  larger  toll  of  human  life  than 
any  other  arid  section  of  the  United  States — yet  for  unknown  generations  It  has 

{irovlded  a  home  and  livelihood  for  a  simple-hearted,  peace-loving  tribe  of  Indians, 
n  recent  years  the  Papago  country  has  become  much  more  accessible  through  the 
use  of  automobiles,  the  establlshnrent  of  a  mining  camp,  and  the  building  of  a  rail- 
road. This  report  contains  a  vast  amount  of  information,  in  large  part  original* 
obtained  by  the  author  in  the  fleld.  It  includes  a  brief  but  vivid  historical  sketch, 
by  F.  L.  Ransome,  which  goes  back  to  the  era  of  Spanish  exploration.  The  report 
is  as  nearly  a  complete  physical  geography  as  it  is  possible  to  write.  The  main 
emphasis,  however,  is  placed  on  the  water  resources  of  this  region,  which  are  de- 
scribed in  much  detail.  A  guide  to  watering  places  includes  road  logs  giving  meas- 
ured distances,  supplemented  by  descriptive  notes. 

'Water-Supply  Paper  520.    Contributions  to  the  hydrology  of  the  United  States, 

1923-24;  N.  C.  Grover,  chief  hydraulic  engineer,    iv,  129  pp.,  12  pis.  (incL 

2  maps),  11  figs. 

Contains  papers  on  run-off  and  floods  in  the  Rocky  Mountain  region;  water  sup- 
plies for  Enid,  Okla. ;  power  resources  of  Snake  River,  Oreg.-Idaho :  base  exchange  in 
ground  water;  artesian-water  supply  of  the  Dakota  sandstone  in  North  Dakota;  ani 
temperature  of  water  available  for  industrial  use. 

^Wates-Supplt  Paper  522.    Surface  water  supply  of  the  United  States,  1921, 

Part  II,  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins;  N.  C. 

Grover,  chief  hydraulic  engineer ;  A.  H.  Horton,  G.  C.  Stevens,  and  W.  B. 

Hall,  district  engineers,    iv,  72  pp.,  2  pis. 
^Watek- Supply  Paper  526.     Surface  water  supply  of  the  United  States,  1921, 

Part  VI,  Missouri  River  basin;  N.  C.  Grover,  chief  hydraulic  engineer; 

W.  A.  Lamb,  Robert  Follansbee,  £.  D.  Burchard,  R.  C.  Rice,  and  E.  L. 

Williams,  district  engineers,    vii,  331  pp.,  2  pis. 
^Watkr-Supplt  Paper  529.  Surface  water  sui^ly  of  the  United  States,  1921« 

Part  IX,  Colorado  River  basin;  N.  G.  Grover,  chief  hydraulic  engineer; 

Robert  Follansbee,  A.  B.  Purton,  and  R.  C.  Rice,  district  engineers,    v,  181 

pp.,  2  pis. 
V^ATER-SuppLT  Paper  533.    Surface  water  supply  of  the  United  States,  1921, 

Part  XII,  North  Pacific  slope  drainage  basins:  B,  Snake  River  basin; 

N.  0.  Grover,  chief  hydraulic  engineer;  G.  C.  Baldwin,  G.  L.  Parker,  C.  G. 

Puulsen,  A.  B.  Purton,  and  F.  F.  Henshaw,  district  engineers,     vi,  292 

pp.,  2  pis. 
V^ATER-SuFPLY  PAPER  534.     Surfacc  water  supply  of  the  United  States,  1921, 

Part  XII,  North  Pacific  slope  drainage  basins:  C,  Lower  Columbia  River 

ba.sin  and  Pacific  slope  drainage  basins  in  Oregon;  N.  C.  Grover,  chief 

bydraulic  engineer;  F.  F.  Henshaw  and  G.  L.  Parker,  district  enfi^neers. 

▼,  171  pp.,  2  pis. 

Five  of  the  annual  reports  on  stream  gaging,  covering  the  year  ending  Sept.  30. 
1921. 

l^ATxab-SuppLY  Paper  542.     Surface  water  supply  of  the  United  States,  1922, 

Fart  II,  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins;  N.  C. 

Grover,  chief  hydraulic  engineer;  A.  H.  Horton,  W.  R.  King,  and  W.  B. 

Hall,  district  engineers,    iv,  74  pp.,  2  pis. 
"Watkr-Supply  Paper  543.     Surface  water  supply  of  the  United  States,  1922, 

Part  III,  Ohio  River  basin ;  N.  C.  Grover,  chief  hydraulic  engineer ;  A.  H. 

Horton,  Lasley  Lee,  H.  E.  Grosbach,  W.  R.  King,  and  W.  E.  Hall,  district 

engineers,    vi,  262  pp.,  2  pis. 
l^ATBR-SuppLY  Paper  544.     Surface  water  supply  of  the  United  States,  1922, 

Part  IV,  St.  Lawrence  River  basin ;  N.  C.  Grover,  chief  hydraulic  engineer ; 

S.  B.  Soul^,  A.  H.  Horton,  Lasley  Lee,  C.  C.  Covert,  A.  W.  Harrington, 

and  C.  H.  Pierce,  district  engineers,    iv,  140  pp.,  2  pis. 
"Watbr-Supply  Paper  545.     Surface  water  supply  of  the  United  States,  1922. 

Part  V,  Hudson  Bay  and  upper  Mississippi  River  basins;  N.  C.  Grover, 

chief  hydraulic  engineer ;  W.  A.  Lamb,  S.  B.  Soul6,  E.  D.  Burchard,  J.  B. 

Spiegel,  H.  E.  Grosbach,  and  E.  L.  Williams,  district  engineers,     v,  197 

pp.,  2  pis. 
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V^ATEa-SuppLT  Papeb  546.  Surface  water  supply  of  the  United  States,  1922, 
Part  VI,  Missouri  River  basin;  N.  C.  Grover,  chief  hydraulic  engineer; 
W.  A.  Lamb,  Robert  Follansbee,  J.  B.  Spiegel,  and  E.  L.  Williams,  district 
engineers,    vii,  349  pp.,  2  pis. 

Watkb-Supply  Papeb  547.  Surface  water  supply  of  the  United  States,  1922,  Part 
VII,  Lower  Mississippi  River  basin ;  N.  C.  Grover,  chief  hydraulic  engineer ; 
B.  L.  Williams  and  Robert  Follansbee,  district  engineers.    Iv,  106  pp.,  2  pis. 

Watee-Sxtpply  Papeb  548.  Surface  water  supply  of  the  United  States,  1922, 
Part  VIII,  Western  Gulf  of  Mexico  basins;  N.  C.  Grover,  chief  hydraulic 
engineer ;  C.  E.  Ellsworth,  district  engineer,    iv,  124  pp.,  2  pis. 

Wateb-Supply  Papeb  552.  Surface  water  supply  of  the  United  States,  1922, 
Part  XII,  North  Pacific  slope  drainage  basins:  A,  Pacific  basins  in  Wash- 
ington nnd  upper  Columbia  River  basin;  N.  O.  Grover,  chief  hydraulic 
engineer;  G.  L.  Parker  and  W.  A.  Lamb,  district  engineers,  v,  203  pPm 
2  pis. 

Eight  of  the  annual  reports  on  stream  gaging  for  the  year  ending  September 
SO,  1922. 

Wateb-Supply  Papeb  556.    Water  power  and  fiood  control  of  Ck)lorado  River 

below  Green  River,  Utah,  by  E.  C.  LaRue,  with  a  foreword  by  Hubert 

Work,  Secretary  of  the  Interior,     z,  176  pp.,  79  pla    (ind.  42  maps), 

Ifig. 

The  drainage  basin  of  Colorado  River  covers  244,000  square  miles  and  lies  in 
seven  States  and  Mexico,  and  the  nroblems  of  developing  the  resources  of  the  river 
are  of  interstate  and  international  interest.  No  other  river  on  this  continent  aCTords 
such  enormous  opportunities  for  the  use  of  its  water  for  both  irrigation  and  water 
power.  The  canyon  section  of  the  river  contains  the  second  largest  concentration 
of  water-power  sites  in  the  United  States.  Although  dams  in  the  canyon  would 
create  stretches  of  slaclc  water,  nowhere  would  any  appreciable  part  of  the  beautiful 
canyon  walls  be  submerged.  Irrigation  is  already  practiced  to  a  considerable  extent 
in  the  upper  part  of  the  basin,  in  Wyoming,  Colorado,  and  Utah,  and  below  the 
canyon  section  there  are  groat  areas  or  fertile  land  that  can  be  made  productive  if 
irrigated.  The  most  urgent  need  of  the  basin  is  flood  protection  for  cities,  towns, 
and  large  irrigated  areas  on  the  lower  river.  The  complexity  of  the  problems 
involved  in  the  development  of  the  vast  resources  of  this  basin  requires  a  knowledge 
of  the  essential  engineering  facts  to  serve  as  a  guide.  Such  a  Icnowledge  this  paper 
is  intended  to  afford.  Colorado  River  has  been  under  observation,  survey,  and  study 
since  the  end  of  the  Civil  War,  and  the  Geological  Survey's  investigations  have  cov- 
ered many  years.  The  author  prepared  the  first  comprehensive  report  on  the  river. 
Issued  in  1016,  and  has  since  worked  almost  continuously  on  studies  within  the 
basin,  having  made  boat  trips  on  the  river  and  its  tributaries  aggregating  nearly 
2,000  miles  and  taken  over  a  thousand  photographs.  The  paper  contains  also  a  brief 
geologic  report  on  the  inner  gorge  of  the  Grand  Canyon,  by  R.  C.  Moore. 

Watee-Sttpply  Paper  558.    Preliminary  index  to  river  surveys  made  by  the 

United  States  Geological  Survey  and  other  agencies,  by  B.  B.  Jones  and 

R.  O.  Helland.    iv,  108  pp.,  2  pis.  (maps). 

A  compilation  prepared  primarily  for  the  use  of  Government  bureaus  to  afford 
information  concerning  the  rivers  on  which  surveys  have  been  made  by  Federal, 
State,  semipubllc,  and  private  agencies  and  concerning  the  character  of  the  available 
maps  based  on  such  surveys.     The  list  is  arranged  by  States  and  drainage  basins. 

Wateb-Supply  Paper  500-D.  Preliminary  report  on  the  geology  and  water  re- 
sources of  the  Mud  Lake  basin,  Idaho,  by  H.  T.  Stearns  and  Ir.  L.  Bryan. 
55  pp.  (incl.  title-page,  contents,  list  of  illustrations,  and  index  to  yolume), 
2  pis.  (maps),  2  figs. 

Report  on  an  investigation  made  to  afford  a  basis  for  Intelligent  decision  regard- 
ing numerous  land  and  water  filings  in  a  region  whose  water  supply  had  never  been 
adequately  determined  and  bad  within  the  last  25  years  notably  increased. 

Water-supply  Papfr  560.    Contributions  to  the  hydrology  of  the  United  States, 

1925 ;  N.  O.  Grover,  chief  hydraulic  engineer.    Hi,  134  pp.,  2  pis. 

Contains  papers  on  water  power  and  irrigation  in  the  Madison  Rive^^  basin, 
Mont.;  the  cliemical  chnrncter  of  ground  waters  of  the  northern  Great  Plains:  and 
the  geology  and  water  resources  of  the  Mud  Lake  basin,  Idaho;  also  an  index  of 
analyses  of  natural  waters  in  the  United  States. 

Wateb-Supply  Paper  5G1.  Surface  water  supply  of  the  United  States*  1923, 
pt  1,  North  Atlantic  slope  drainage  basins ;  N.  C.  Grover,  chief  hydraulic 
engineer;  C.  H.  Pierce,  A.  W.  Harrington,  O.  W.  Hartwell,  and  A.  H. 
Horton,  district  engineers,    vl.  294  pp.,  3  pis. 

Water-Supply  Paper  562.  Surface  water  supply  of  the  United  States,  1923, 
Part  II,  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins;  N.  G. 
Grover,  chief  hydraulic  engineer;  A.  H.  Horton,  W.  B.  Hall,  and  W.  R. 
King,  district  engineers.     Iv,  86  pp.,  3  pis. 
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:sEB-SuFPLT  Paper  563.    Surface  water  supply  of  the  United  States,  1923, 

art  III,  Ohio  River  basin ;  N.  G.  6 rover,  chief  hydraulic  engineer ;  A.  H. 

orton,  Lasley  Lee,  H.  E.  Grosbach,  W.  R.  King,  and  W.  E.  Hall,  district 

^nirineers.    yl,  258  pp.,  3  pis. 

-f  R-SuppLT  Papes  5i57.     Surface  water  supply  of  the  United  States,  1923, 

Z^art  VII,  Lower  Mississippi  River  basin ;  N.  C.  Grover,  chief  hydraulic 

engineer;  E.  L.  WUliams,  H.  C.  Beckman,  Robert  Follansbee,  and  H.  B. 

^Innison,  district  engineers,    iv,  122  pp.,  3  pis. 

Supply  Paper  572.    Surface  water  supiily  of  the  United  States,  1923, 

X^art  XII,  North  Pacific  slope  drainage  basins:  A,  Pacific  basins  in  Wash* 

±ngton  and  upper  Columbia  River  basin ;  N.  C.  Grover,  chief  hydraulic 

engineer ;  G.  L.  Parker  and  W.  A.  Lamb,  district  engineers,    v,  193,  11  pp., 

3  pis. 

Five  of  the  annual  reports  on  stream  gaging  for  the  year  ending  September  80. 
X923. 

UiiWBAL  Resources  of  the  United  States,  1922.    Parts  I  and  II. 

l&iT^^EBAL  Resoubces  OF  THE  UNITED  STATES,  1923.    4  advauce  chapters. 

^TVEBAi«  Resoubces  of  the  United  States,  1924.    7  advance  chapters. 

Geoumio  Folio  220.    Gillespie-Mount  Olive,  111.,  by  Wallace  Lee.    14  folio  pages 

of  text,  4  maps,  16  figs. 

Describes  the  geology  of  an  area  of  463  square  miles  In  west-central  Illinois,  a 
part  of  the  Till  I'lains  section  of  the  Central  Lowland  physiographic  province.  The 
lee  sheets  that  covered  this  area  fillod  many  depressions  with  drift  and  rounded  the 
irregularities  of  the  surface,  leaving  a  fairly  smooth  plain,  which  has  since  heen 
moderately  dissected  by  stream  erosion.  The  area  is  well  hot  not  thickly  settled 
and  is  crossed  by  eight  railroads.  The  bedrocks  are  of  sedimentary  origin  and  con- 
sist of  nearly  horisontal  beds  of  shale,  sandstone,  limestone,  and  coal,  which  are 
almost  entirely  concealed  by  unconsolidated  surflcial  deposits.  The  chief  mineral 
resource  of  this  area  is  coal,  of  which  about  8.000,000  tons  was  produced  in  1924. 
The  area  has  also  yielded  small  quantities  of  oil  and  gas. 

Topographic  and  other  maps  as  follows.    The  maps  marked  with  an  aster- 
isk (*)  were  published  also  with  green  overprint  showing  woodland. 

Almbama 

•Gravelly  Springs:  Latitude,  34'  45'  to  35° ;  longitude,  87"  45'  to  88'.     Scale, 

1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  Lauderdale  and  Colbert  Counties,  in  the  Hl>rhland  Rim  Plateau, 
whose  upland  surface  stands  about  600  to  000  feet  above  sea  level.  Tennessee  River 
flows  across  tbe  area  in  a  shallow  valley  with  a  flood  plain  a  mile  wide  that  lies  400 
feet  above  the  sea.  The  southeastern  half  of  the  area  is  gently  rolling,  with  broad, 
shallow  valleys  and  with  more  or  less  nearly  level  land  on  the  divides.  There  are 
numerous  sink  holes  and  larger  depressions  without  surface  drainage,  and  a  number 
of  them  contain  small  pondK.  The  northwestern  part  is  more  rugged,  having  been 
rather  completely  dissected  by  streams  that  flow  in  valleys  200  to  400  feet  deep, 
with   narrow  flood   plains. 

Alaska  (map  showing  distribution  of  mineral  deposits).    Scale,  1  inch=ap- 

proximately  80  miles.     Size,  10  by  26  inches. 

Revised  edition  of  a  map  of  Alaska  showing,  by  colored  symbols,  the  known  or 
suspected  distribution  of  coal  depOKlts  and  the  location  of  metalliferous  mines,  mar- 
ble  quarries,  petroleum  seepages,  etc. 

Arizona 

Statu  of  Abizona   (relief  map).     Scale,  1  inch = approximately  8  miles;  no 

contour  lines.     Size,  56  by  44  inches. 

Shaded  relief  map  In  which  tbe  physical  features  are  brought  out  by  an  over- 
print in  shades  of  brown.  The  water  features  are  sliown  in  blue.  Tho  map  displays 
clearly  the  difference  in  altitude  and  relief  between  the  northeastern  half  of  the 
State,  which  is  part  of  the  Colorado  Plateaus,  and  the  southwestern  half,  which  is 
part  of  the  Basin  and  Ranpc  province.  The  Grand  Canyon  and  the  canyons  of  scv»»ral 
smaller  streams  are  conspicuous  features  in  the  northwestern  part,  and  the  broad, 
nearly  levtl  plains  that  occupy  the  valleys  between  the  numerous  small  mountain 
ranges  are  equally  conspicuous  in  the  southwestern  part.  San  FrandHCo  Mountain, 
somewhat  north  of  the  center  of  the  State,  althougn  the  highest  point  In  Arizona, 
rises  so  little  above  the  Coconino  Plateau,  on  which  It  stands,  that  it  is  not  con- 
spicuous on  the  shaded  map.  The  Roosevelt  Reservoir,  near  Phoenix,  a  wholly 
iirtiflcial  lake,  stands  out  strikingly  in  a  region  notable  for  Its  general  aridity. 
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CaUfornU 

•  Alhambka  :  Latitude  34"  to  34'  6' :  longitude,  118'  6'  to  118'  12.'.    Scale,  1 

Inch =2,000  feet ;  contour  intervals,  5  and  25  feet. 

Map  of  part  of  Los  Angeles  County,  Just  east  of  the  city  of  Los  Angeles.  A 
range  of  irregular  hills,  separated  by  transverfte  gulches  200  to  400  feet  deep,  ex- 
tends southeastward  across  the  area.  The  altitude  of  the  summits  ranges  from 
550  to  882  feet.  The  relief  of  the  lower  slopes  of  the  hills  is  shown  by  5-foot  con- 
tours, but  above  500  feet  the  contour  interval  is  25  feet,  and  the  map  thus  gives 
the  upper  slopes  of  the  hills  a  deceptive  appearance  of  flatness,  as  compared  with 
the  lower  slopes.  The  northeastern  part  of  the  area  has  a  rolling  surface,  nearly 
all  of  which  lies  less  than  500  feet  above  sea  level  and  has  a  general  easterly  idope. 
The  southwestern  part  has  a  similar  rolling  surface,  mainly  less  than  300  feet 
above  the  sea,  which  descends  southward,  toward  the  coast.  There  are  no  per- 
manent streams  in  the  area,  and  the  only  bodies  of  water  are  a  few  small  retenroirs. 

•Arte»ia  :  Latitude,  33'  48'  to  33**  54' :  longitude,  118'  to  118"  6'.     Scale,  1 
Inch =2,000  feet ;  contour  Interval,  5  feet. 

Map  of  a  small  part  of  Los  Angeles  County,  in  the  coastal  plain  of  southern  Cali- 
fornia. Only  the  northwest  half  of  the  Artesla  quadrangle  is  shown.  Most  of  the 
area  is  a  plain  whose  surface  descends  gently  from  88  to  17  feet  above  sea  level 
and  Is  trenched  slightly  by  the  channels  of  San  Gabriel  River  and  other  small  wet- 
weather  streams.  In  the  northeast  corner  low  outliers  of  the  Puente  fiills  reach 
an   altitude  of  100  feet. 

•  Bell  :  Latitude,  33*  54'  to  34' ;  longitude,  118"  6'  to  118*  12'.     Scale,  1  inch= 

2,000  feet ;  contour  interval,  5  feet. 

Map  of  part  of  Los  Angeles  County,  in  the  coastal  plain  of  southern  California, 
whose  gently   rolling  surface  ranges  in  altitude  from  75  to  200  feet.     There  are- 
no  permanent  streams,  but  the  area  is  crossed  by  Los  Angeles  and   San   Gabriel 
Rivers  and  Rio  Hondo,  all  intermittent  streams,  parts  of  whose  courses  have  been 
'  straightened   and   confined   between   levees. 

Cabuthebs  :  Latitude,  36'  30'  to  36**  37'  30" ;  longitude,  119'  45'  to  119'  62' 

30".    Scale,  1  inch=%  mile;  contour  interval,  5  feet. 

Map  of  part  of  Fresno  County,  in  San  Joaquin  Valley,  between  San  Joaquin  and 
Kings  Rivers.  The  area  is  a  slightly  Irregular  plain  that  descends  from  280  to 
225  feet  above  sea  level.  The  most  striking  features  of  the  topography  are  numer- 
ous small,  irregular  southeastward-trending  depressions  whose  bottoms  are  5  to  15 
feet  below  the  general  level  and  whose  origin  has  not  been  determined.  A  line 
of  deeper  depressions  that  appears  to  mark  a  former  overflow  of  Kings  River  trends 
southwestward  across  the  southern  part  of  the  area.  There  are  no  permanent 
streams,  but  the  area  is  crossed  by  several  irrigation  ditches. 

•  Clearwater  :  Latitude,  33*  48'  to  33'  54' ;  lonifitude,  118*^  6'  to  118'  12'. 

Scale,  1  inch=2,000  feet ;  contour  interval,  5  feet 

Map  of  part  of  Los  Angeles  Countv,  in  the  coastal  plain  of  southern  California, 
whose  gently  rolling  surface  descends  from  80  to  to  feet  above  sea  level.  The 
area  is  crossed  by  a  range  of  low  hills  which  culminate  in  Signal  Hill,  300  feet 
above  sea  level,  at  the  southern  margin.  The  area  includes  a'  portion  of  the  famous 
Signal  Hill  oil  field. 

Helm  :  Latitude,  36'  30'  to  36*  37'  30"  ;  longitude,  120'  to  120'  T  30".    Scale, 

2  inches=l  mile :  contour  interval,  5  feet 

Man  of  part  of  Fresno  County,  in  San  Joaquin  Valley,  between  San  Joaquin 
and  Kings  Rivers.  The  area  is  a  nearly  flat  plain  Ijing  180  to  210  feet  above 
sea  level  and  marked  by  small,  irregular  mounds  and  hollows  5  to  10  feet  above 
or  below  the  general  level.  In  the  eastern  part  are  a  few  low  alluvial  ridges 
formed  by  dlstributarioa  of  Kings  River,  the  former  channel  of  which,  occupied 
when  the  river  flowed  to  the  San  Joaquin,  crosses  the  area  in  a  northwesterly 
direction. 

Hollywood  :  Latitude,  34'  to  34*  6' ;  lonjrftude,  118*  18'  to  118*  24'.     Scale. 

1  inch=2,000  feet ;  contour  intervals,  5  and  25  feet. 

Map  of  an  area  in  Los  Angeles  County,  including  the  west-central  part  of  the 
city  of  Los  Angeles.  The  northwest  corner  lies  on  the  southern  slope  of  the  Santa 
Monica  Mountains,  and  a  little  of  the  southern  i>art  lies  In  the  Baldwin  Hills. 
The  highest  point  is  on  a  spur  of  the  Santa  Monica  Mountains  at  1.025  feet 
nbovo  sen  level.  The  Fouthern  and  western  parts  of  the  area  are  occupied  chieflr 
by  a  rolling  plain,  whose  surface  slopes  gently  from  the  base  of  the  surround- 
ing  hills  to  less  than  100  feet  above  nea  level  along  the  streams.  Much  of  the  more 
densely  built-up  portion  of  I^s  Ang<>le8  lies  on  a  terrace  at  a  little  more  than  200 
foet  anove  sea  level.  The  north-central  part  of  the  area  is  occupied aby  the  famous 
La  Rrea  oil  field,  in  which  are  the  asphalt  pits  from  which  so  many  interesting 
remains  of  extinct  animals  have  been  exhumed.  The  relief  of  the  parts  of  the 
area  that  lie  more  than  HOO  feet  above  sea  level  is  shown  by  25-foot  contour  lines, 
which  give  a  deceptive  appearance  of  flatness  to  the  higher  slopes. 
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Long  Beach  :  Latitude,  33'  44'  to  33*  48' ;  longitude,  118"  5'  to  118*  12'. 

Scale,  1  lnch=2,000  feet ;  contour  interval,  5  feet. 

Map  of  part  of  Los  Angeles  County,  along  the  coast  of  San  Pedro  Bay  at  the 
east  end  of  the  San  Pedro  Hills.  The  greater  part  of  the  area  is  occupied  by 
irn^gular  hills,  culminating  in  Signal  Hill,  360  feet  above  sea  level.  The  eastern 
part,  which  lies  in  the  coastal  plain  of  southern  California,  is  less  than  20  feet 
above  soa  level  and  is  largely  occupied  by  marshes  and  lagoons  along  the  course  of 
San  Gabriel  River.  As  shown  by  underwater  contours,  the  flat  surface  of  the  plain 
extends  southward  beneath  the  Pacific.  A  part  of  tne  famous  oil  field  of  Signal 
Hill  lies  at  the  northern  margin. 

Laisin:  Latitude.  36*  30'  to  36*  37'  30";  longitude,  11»*  52'  30"  to  120*. 
Scale,  1  inch=%  mile;  contour  interval,  5  feet. 

Map  of  an  area  in  Fresno  County,  in  San  Joaquin  Valley.  The  surface  descends 
very  gently  from  245  to  105  feet  above  sea  level  and  Is  almost  featureless,  except 
for  many  small,  irregular  knolls  and  hollows,  whose  origin  is  problematical. 

-AN  Joaquin  :  Latitude,  36*  30'  to  30*  37'  30" ;  longitude.  120*  7'  30"  to  120* 

15'.     Scale,  1  inch=%  mile;  contour  interval,  6  feet. 

Map  of  part  of  Fresno  County,  in  San  Joaquin  Valley.  The  area  is  a  flat,  almost 
featureless  valley  floor  that  lies  165  to  185  feet  above  sea  level  throughout  most  of 
the  area  but  rises  gently  to  245  feet  in  the  southwest  comer.  A  small  stream 
called  Fresno  Slough  flows  across  the  area,  and  several  irrigation  canals  lead  from 
it  to  the  adjacent  territory. 

fiAWTELLB :  Latitude,  34*  to  34*  6' ;  longitude,  118*  24'  to  118*  30'.    Scale, 

1  inch =2,000  feet ;  contour  intervals,  5  and  25  feet. 

Map  of  a  small  area  in  Los  Angeles  County,  extending  from  the  south  slope  of  the 
the  Santa  Monica  Mountains  to  Venice  and  Santa  Monica  bay.  The  lowlands  In  the 
southern  part  of  the  area  are  represented  with  a  contour  interval  of  only  6  feet; 
the  northern  part,  where  the  surface  is  more  rugged,  is  represented  wil^  a  contour 
interval  of  25  feet.  This  change  of  interval  gives  to  the  lower  country  the  appear- 
ance of  greater  relief  and  to  the  mountain  area  the  appearance  of  less  relief  than 
it  really  oas.  The  oltitude  ranges  from  wa  level  on  Santa  Monica  Bay  to  1,600  feet 
in  the  mountains.  The  map  shows  excellently  the  flat-bottomed  arroyos  that  are  so 
characteristic  of  erosion  in  the  soft  sediments  composing  the  mountain  slopes. 

^^^hittieb:  Latitude,  33*  54'  to  34* ;  longitude.  118*  to  118*  6'.     Scale,  1 

inch =2,000  feet;  contour  interval,  6  and  25  feet 

Map  of  part  of  I^>o8  Angoles  County  at  the  base  of  the  Puente  Hills,  which  reach 
an  altitude  of  1,387  fe<^t.  Tho  change  of  contour  interval  at  the  500-foot  level  causes 
the  higher  slopes  of  these  hills  to  appear  less  steep  than  they  really  are.  A  lower 
range  of  hills  crosses  the  southtTn  part  of  the  area.  The  rest  of  the  area  lies  in 
the  coastal  plain  of  southern  California,  at  80  to  150  feet  above  sea  level.  Its 
northwest  corner  is  crossed  by  the  channel  of  San  Gabriel  River,  an  intermittent 
stream.  The  map  shows  a  large  group  of  oil  wells  in  the  Puente  Hills  and  another 
In  the  western  part  of  the  area. 

Wilmington:  Latitude,  33'  42'  to  33*  48';  longitude,  118*  12'  to  118*  18'. 

Scale,  1  inch =2,000  feet;  contour  interval,  5  feet 

Map  of  an  area  in  Los  Angeles  County,  situated  on  the  coast  and  chiefly  In  the 
coastal  plain  of  southern  California.  The  western  margin  lies  on  the  eastern  slope 
of  the  San  Pedro  Hills,  which  rise  300  feet  above  sea  level  at  one  point  in  the  res- 
ervation of  Fort  McArthur,  baclc  of  Point  Fermin.  In  the  northern  part  of  the 
area  the  surface  slopes  gently  southeastward  from  45  feet  above  sea  level  to  the 
shore.  Along  the  coa^t  a  bolt  1  to  2  miles  wide  4ies  but  a  few  feet  above  sea 
level  and  is  so  nearly  flat  that  part  of  it  is  marshy.  The  artiflcial  harbor  of  Los 
Angeles,  which  lies  within  this  area,  adjoining  San  Pedro,  has  been  constructed 
largely  by  excavating  and  dredging  in  this  low  belt.  Under-water  contour  lines 
show  that  the  adjacent  sea  bottom  in  San  Pedro  Bay  and  the  Pacific  Ocean  is  very 
flat  and  slopes  gently  southeastward  in  continuation  of  the  slope  of  the  coastal 
plain  on  the  land. 

Califomia-Orcffon 

KuicATH  River.  Plan  and  profile  of  Klamath  River,  Calif .-Oreg.  (below  Keno). 
Scale,  1  inch =4,000  feet;  contour  intervals,  on  land  25  feet,  on  river  sur- 
face 6  feet ;  vertical  scale  of  profiles,  1  inch=40  feet.  Size,  19  by  21  inches. 
16  sheets  (9  plans,  7  profiles). 

Sheets  A  to  I  show  the  course  of  Klamath  River  and  its  principal  tributaries — 
Scott,  Trinity,  and  Salmon  Rivers — and  part  of  South  Fork  of  Smith  River,  the 
relief  of  the  immediately  adjacent  slopes,  and  the  position  of  bridges,  ferries,  dam 
■Ites,  roads,  and  settlements.  Sheets  J  to  P  show  the  profiles  of  the  streams 
throughout  the  stretches  mapped.  Comparison  of  the  profiles  with  the  plans  shows 
the  relation  of  the  stream  grade  to  the  width  of  the  valley  bottom,  the  extent  of 
allnviation,  and  the  character  of  the  bordering  slopes. 
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District  of  Colambia 

[See  Maryland- Virginia-District  of  Columbia] 

HawaU 

•  KAHULxn:  Latitude,  20*  45'  to  21'' ;  longitude,  156**  15'  to  156'  30'.    Scale.  1 

iiich=l  mile ;  contour  interval,  50  feet. 

Map  of  the  north-central  part  of  Maul,  mainly  on  the  northwest  slope  of  the  great 
volcanic  cone  of  the  island.  The  western  part  of  the  area  includes  the  neck  that 
joins  the  two  parts  of  the  island  and  a  portion  of  the  south  shore.  The  southeast 
corner  stands  7,700  feet  above  sea  level,  and  the  surface  slopes  northward  and  west- 
ward to  the  shore.  The  ravines  that  furrow  the  northern  slope  are  notably  deeper 
and  sharper  than  those  on  the  western  slope  because  of  the  heavier  rainfall  on  the 
north  side. 

•  Lahaina:  Latitude.  20'*  47'  30"  to  21''  2f  30" ;  longitude,  156**  30'  to  156'  42' 

30".    Scale.  1  inch=l  mile;  contour  interval,  50  feet. 

Map  of  part  of  the  Island  of  Maui,  including  all  the  peninsula  west  of  the  isthmus 
that  Joins  it  to  the  main  island.  The  whole  land  area  consists  of  the  summit  aud 
slopes  of  the  volcano  Puukukui,  whose  highest  point  is  5,788  feet  above  sea  level. 
Several  other  prominent  peaks  stand  at  altitudes  of  4,000  to  6,000  feet  on  the  slopes 
of  the  central  mass,  which  is  deeply  furrowed  by  ravines  radiating  in  all  directions 
to  the  coast.  The  rimless  Eke  Crater,  on  the  northern  slope  of  Fuukukui,  2  miles 
from  the  summit,  has  a  level  marshy  floor  4,480  feet  above  Bea  level. 

Idaho 

Salmon  Rives.    Plan  and  profile  of  Salmon  River,  Salmon  to  Stanley.    Scale,  1 

inch=^  mile;  contour  intervals,  on  land  25  feet,  on  river  surface  5  feet; 

vertical  scale  of  profiles,  1  inch=40  feet.    Size,  19  by  20  inches.    7  sheets 

(4  plans.  3  profiles). 

Sheets  A  to  D  show  the  course  of  the  river,  the  location  of  dam  sites  and  bridges, 
and  the  highways  adjacent  to  the  stream.  The  contour  lines  bring  out  the  contrast 
between  the  wide,  flat-bottomed  valley  with  low  bordering  slopes  whore  the  river  is 
flowing  across  a  plain,  and  the  narrow,  steep-sided  valley  where  the  river  is  flowing 
through  the  foothills.  Sheets  £  to  Q  show  the  profile  of  the  river  throughout  the 
stretch  mapped. 

lUbiois 

[See  also  Kentucky-Illinois  and  Missouri-Illinois] 

•  Carlinville:  Latitude.  39'  15'  to  39**  30' ;  longitude,  89**  45'  to  90'.    Scale.  1 

inch=l  mile;  contour  interval,  10  feet 

Map  of  an  area  in  Macoupin  County,  in  the  Till  Plains.  The  general  surface  is  a 
rolling  prairie  that  drscrnds  gently  from  600  to  020  feet  above  sea  level.  A  small 
eminence  called  Coops  Mound,  5  milt  s  northeast  of  Carlinville,  rises  60  feet  above 
the  prairie.  Several  creeks  flow  southwest  ward  in  small  valloys  40  to  60  feet  deep 
with  narrow  flood  plains  in  which  lie  a  few  small  abandoned  meanders. 

♦Elgin  :  Latitude.  42*  to  42'  15' ;  longitude,  88'  15'  to  88'  30'.    Scale,  1  inch= 

1  mile;  contour  interval.  10  feet. 

Map  of  an  area  about  So  miles  west  of  Chicago  that  lies  mainly  in  McHenry 
and  Kane  Counties  but  includes  a  small  part  of  Cook  County.  The  general  aspect 
of  the  area  is  that  of  a  plain  at  an  altitude  of  about  900  feet,  above  which  stand 
ridges  and  irregular  masses  of  morainic  drift.  The  principal  ridge  rises  to  1,060  feet. 
Fox  River,  which  flows  south  along  the  east  margin  of  the  area,  has  cot  a  trench  in 
the  pluin  nearly  200  feet  deep.  This  trench  contains  several  abandoned  meanders, 
the  moHt  perfect  of  which  is  a  complete  loop  Just  below  West  Dundee.  Meander 
scars  back  of  Carpentersville  and  near  Meadowdale  School  show  that  the  river 
formerly  flowed  in  a  very  much  more  crooked  course. 

•Harbisbubg:  Latitude,  37'  30'  to  37**  45' ;  longitude.  88'  30'  to  88"  45'.    Scale. 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Saline,  Pope,  Williamson,  and  Johnson  Connties,  partly  in  the 
Till  Plains  and  partly  in  the  upland  of  southern  Illinois.  The  northern  part  is 
occupied  mainly  by  groups  of  low  irregular  hills  that  rise  500  to  600  feet  above 
sea  level,  with  slopes  much  furrowed  by  small  ravines.  The  groups  of  hills  are 
separaten  and  more  or  less  surrounded  by  flat,  prairie-like  valleys  that  lie  800  to 
400  feet  above  sea  level.  South  Fork  of  Saline  River  and  several  smaller  streams 
flow  through  the  valleys  in  courses  so  devious  that  at  many  places  they  have  been 
artiflcially  straightened  to  improve  the  drainage.  The  southern  part  is  a  doaely 
dissected  hilly  tract  in  which  the  hilltops  stand  700  to  860  feet  above  sea  level  and 
the  small  narrow  valleys  have  been  cut  to  a  depth  of  100  feet  or  more. 
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Kavana:  Latitude.  40'  15'  to  40'  30';  longitude,  90**  to  90"  15'.     Scale,  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  In  Fulton  and  Mason  Counties,  In  the  Till  Plains,  whose  general 
surface  lies  600  to  080  feet  above  sea  level.  Considerable  level  upland  still  remains 
on  the  main  divides,  but  near  the  larger  valleys  the  margins  of  the  upland  are 
much  dissecti'd  by  small  ravioes  40  to  100  feet  deep.  Illinois  Uiver  crosses  the 
area  in  a  valley  8  miles  wide  with  a  floor  so  flat  that  it  is  subject  to  inundation,  and 
the  streams  crossing  it  are  largely  conflned  between  levees.  The  part  of  the  area 
southeast  of  Illinois  River  is  a  broad  terrace  40  to  60  feet  above  the  stream,  on 
which  stand  numerous  irregular  IcnoUs  20  to  60  feet  high  that  have  the  appearance 
of  old  sand  dunes. 

:Warion  :  Latitude,  37'  30'  to  37"  45' ;  longitude,  88*  46'  to  80*.    Scale,  1 

iDch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Williamson  and  Johnson  Counties,  partly  in  the  TlU  Plalni  and 
partly  in  the  upland  of  southern  Illinois.  The  greater  part  lies  in  the  upland,  a 
region  of  irregular  hills  and  sinuous  ridges,  whose  summits  stand  650  to  800  feet 
above  sea  level.  The  hills  are  soparatrd  by  vallevs  50  to  150  feet  in  depth.  Some 
of  these  valleys  are  narrow  and  V-shaped ;  others  have  flood  plains  as  mucn  as  a  mile 
in  width,  on  which  the  streams  meander,  in  small  loops.  The  northwest  comer  Is 
a  till  plain  whose  rolling  surface  stands  400  to  500  feet  above  sea  level. 

•  Yorkville:  LaUtude,  41*  30'  to  41  **  45' ;  longitude,  SB**  15'  to  88*  30'.    Scale, 

1  inch=l  mile;  contour  interval,  10  feet. 

Map  of  an  area  in  Kondnll.  Will,  and  Du  Page  Counties,  in  the  Till  Plains 
close  to  their  northeastern  ma»(in.  The  surface  is  a  rolling  plain  600  to  680  feet 
above  sea  level,  across  which  Fox  River  flows  in  a  sinuous  trench  50  to  100  feet 
deep.  A  belt  of  morainal  hills,  whose  summits  stand  750  to  800  feet  above  sea  level, 
extends  across  the  west-central  part  of  the  area,  and  a  similar  but  lower  belt 
extends  along  the  east  side.  Part  of  the  city  of  Aurora  lies  Just  within  the  northern 
{>art  of  the  area. 

Kentacky 

•  Spring  Lick  :  Latitude.  37*  15'  to  37**  30' ;  longitude,  86'  30'  to  86'  45'. 

Scale,  1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Butler,  Ohio,  and  Grayson  Counties,  in  the  Highland  Rim  Plateau, 
whose  general  surface  stands  600  to  700  feet  above  sea  level  and  descends  gently 
westward.  The  upland  is  rather  completely  dissected  by  valleys  250  to  300  feet 
deep,  most  of  which  are  V-shaped  or  nave  narrow  flood  plains,  but  the  valleys  of 
Green  River  and  Caney  Creelc  nave  flood  plains  nearly  a  mile  wide,  which  lie  400 
to  450  feet  above  sea  level. 

Kentncky-niinois 

3ave  in  Rock  :  Latitude,  ^7**  15'  to  37"  30' ;  longitude,  88'  to  88"  15'.    Scale, 

1  inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Crittenden,  Livingston,  and  Caldwell  Counties,  Ky.,  and 
Hardin  County,  III.,  in  the  low  hilly  upland  that  borders  the  Highland  Rim 
Plateau  on  the  northwest.  The  upland  surface,  which  is  so  much  dissected  that 
tliore  is  almost  no  level  land  on  the  divides,  stands  600  to  700  feet  above  sea  level, 
and  a  few  summits  rise  to  nearly  800  feet.  The  valleys  are  cut  100  to  300  feet 
below  the  upland,  and  Ohio  River  flows  across  the  area  in  a  valley  1  to  2  miles 
"Wide  whose  nearly  flat  floor  is  340  feet  above  sea  level.  Small  lime  sinks,  some  of 
'Which  contain  ponds,  are  abundant  in  part  of  the  area,  especially  on  the  Illinois 
side  of  the  river.  Earlier  e<1itions  of  this  map  showed  only  the  part  in  Illinois. 
Published  also  with  gray  overprint  showing  the  relief  by  shading. 

Maine 

' Attban  :  Latitude,  45*  30'  to  45'  45' ;  longitude,  70'  15'  to  70**  30'.    Scale,  1 

iiich=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Somerset  County,  in  northwestern  Maine.  The  Canadian 
boundary  croHses  the  northwest  corner  of  the  area,  and  the  part  that  lies  in  Canada 
is  not  shown.  The  surface  is  a  mountainous  plateau  that  ranges  in  altitude  from 
1,157  to  3,168  feet.  A  number  of  summits  stand  2,200  to  2.800  feet  above  sea 
l#^vel.  The  area  has  been  heavily  glaciated  and  is  characterized  by  drift-cholted 
valleys,  most  of  which  are  partly  occupied  by  ponds  and  swamps,  and  by  the  strik- 
iDgly  unsystematic  and  unadjusted  drninage  pattern,  which  is  well  shown  by  the 
erratic  course  of  Moose  River.  The  Canadian  Pacific  Railway  and  the  main  high- 
way from  central  Maine  to  Quebec  cross  the  area,  which  is  densely  forest-covered 
and  is  almost  uninhabited  except  for  a  few  small  villages  along  or  near  the  rail- 
road and  scattered  houses  along  the  highway. 

•  BxTBNHAM :  Latitude,  44"  30'  to  44"  45'  f  longitude,  69**  15'  to  60"  30'.     Scale,  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Waldo.  Kennebec,  and  Somerset  Counties,  whose  rather  ir- 
regular surface  is  diversified  by  numerous  small  hills  and  groups  of  hills  that  stand 
60  to  300  feet  above  the  general  surface.  The  northwest  corner  of  the  area  is  oc- 
cupied by  a  broadly  rolling  upland  whose  highest  point  is  440  feet  alwve  sea  level, 
and  the  southeastern  third  is  a  rough,  hilly  tract  whose  culminating  points  reach  600 
to  flOO  feet.  Betw€«n  the  two  upland  areas  lies  a  lowland  belt  6  miles  wide,  which 
trends  southwcstward  s cross  the  middle  of  the  area.  Its  general  surface,  largely 
covered  by  bogs  and  swampy  meadows,  lies  about  175  feet  above  sea  level,  but 
numerous  small  hills  and  ridges  rise  20  to  150  feet  higher. 


18  FOBTY-SEVENTH  KEPOBT  OF  GEOLOGICAL  SURVEY 

Marybuid 

Laurei.  :  Latitude,  39*  to  39°  15' ;  longitude,  76*  45'  to  77*.     Scale,  1  inch=: 

mile;  contour  interval,  20  feet. 

Map  of  an  uroa  in  Howard,  Prince  Georges,  Montgomery,  Anne  Amndel,  anc 
Baltimore  Counties.  Just  northeast  of  the  District  of  Columbia.  The  northwest  hall 
is  in  the  Piedmont  Unland,  whose  general  surface  declines  gently  southeastwanL.— 
from  COO  to  about  400  feet  above  sea  level.  Patapsco,  Patuxent,  and  Little  Pa-  - 
tuxent  Rivers  and  other  southeastward-flowing  streams  have  cut  valleys  100  to  20(H 
feet  deep  in  the  upland,  and  the  tributary  streams  have  also  considerably  dissected 
it.  though  some  fairly  level  tracts  remain  on  the  divides.  The  southeastern  part  of 
the  area  is  in  the  Atlantic  Coastal  Plain,  whose  surface  stands  260  feet  or  mora 
above  sea  level  along  its  northwest  margin  and  declines  gently  southeastward.  The 
main  streams  flow  across  the  plain  in  broad  valleys  about  100  feet  deep  with  flood 

{>Iains  half  a  mile  or  more  in  width.  The  upland  and  the  plain  are  separated  by  the 
«'all  Belt  escarpment.  In  which  the  surface  descends  200  to  400  feet.  Here  the 
main  rivers  have  cut  gorges  whose  depth  is  about  the  same  as  the  height  of  the 
scarp,  and  numerous  small  streams  that  rise  near  the  top  of  the  scarp  and  flow 
down  the  slope  have  furrowed  it  rather  deeply.  Along  the  base  of  the  scarp  is  the 
Fall  Line,  where  the  streams  pass  from  the  crystalline  rocks  of  the  Piedmont  to  the 
soft  sediments  of  the  Coastal  Plain.  In  the  Laurel  area  the  Fall  Line  is  not 
marked  by  any  considerable  falls  or  rapids,  but  there  is  a  rather  striking  change 
from  narrow  V-shaped  gorges  to  wide,  snallow,  flat-bottomed  valleys. 

Maryland-Virginia 

•Indian  Head:  Latitude,  38''  30'  to  38'  45';  longitude,  77'  to  77*  15'.     Scale. 

1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  Charles  and  Prince  Georges  Counties,  Md.,  and  Fairfax  and 
Prince  William  Counties.  Va.  The  area  is  in  the  Coastal  Plain,  whose  surface 
descends  gently  from  300  to  100  feet  above  sea  level.  The  estuary  of  Potomac 
River,  1  to  3  miles  in  width,  crosses  the  area  in  a  sinuous  course,  and  much  of  the 
surface  bordering  the  estuary  and  the  tidal  bays  and  creeks  tributary  to  it  lies  only 
20  to  40  feet  above  sea  level.  At  some  places,  however,  the  shore  is  bordered  by 
bluffs,  which  at  Gunston  Hall,  Fort  Humphreys,  and  Mount  Vernon  are  100  feet 
high  and  at  Fort  Washington  160  feet  high.  At  other  places  the  line  of  blnffa 
stands  2  miles  or  more  back  from  the  shore  and  has  the  characteristic  concave  out- 
lines of  meander  scars,  showing  that  the  river  at  one  time  flowed  in  a  more  meander- 
ing course  and  at  a  higher  altitude.  The  lower  ground  along  the  river  is  largely 
the  flood  plain  of  thot  earlier  time.  Mount  Vernon  stands  on  n  cut-off  meander 
spur  separated  from  the  main  upland  on  the  Virginia  side  by  a  broad  oxbow  valley^ 
whose  floor  now  lies  at  an  altitude  of  about  40  feet.  The  form  of  the  bed  of  the 
Potomac  estuary  and  its  tributaries  is  shown  by  under-water  contour  lines.  A  map 
of  this  quadrangle,  issued  in  1913,  showed  only  the  part  in  Maryland.  The  culture 
of  that  part  has  l>een  revised  for  this  edition. 

Maryland-Vlrginia-Dlitrict  of  Columbia 

Washington  and  Vicinitt  (road  map).    Latitude,  38*  30'  to39'  30' ;  longitude^ 

76*  80*  to  77'  30'.    Scale,  1  inch=4  miles. 

Shaded  relief  map  of  the  District  of  Columbia  and  parts  of  Maryland  and  Vlr> 
glnia,  including  a  large  section  of  the  Piedmont  Upland  from  Catoctin  Mountain 
on  the  northwest  to  the  Fall  Belt  on  the  southeast  and  of  the  Coastal  Plain  be- 
tween the  Fall  Belt  and  the  west  shore  of  Chesapeake  Bay.  This  map  doea  not 
show  contour  lines,  but  the  topography  is  brought  out  by  the  shading.  The  main 
roads  and  other  improved  roads  aoout  Washington  and  Baltimore  are  indicated  by  a 
red  overprint.  This  edition  shows  a  number  of  changes  In  roads  since  the  map  was 
flrst  issued  in  1923.  On  the  back  of  the  sheet  is  a  brief  description  of  some  of 
the  chief  geographic,  geologic,  and  historic  features  of  the  area. 

Misioari 

•Clabkdalb:  Latitude,  39*  45'  to  40* ;  longitude,  94*  30'  to  94*  45'.     Scale.  1 
.incli=l  mile ;  contour  interval,  20  feet. 

Mop  of  an  area  in  Andrew.  De  Kalb,  and  Buchanan  Counties,  in  the  Dissected 
Till  Plains.  The  area  is  a  rolling  upland  whose  general  surface  stands  about  1,100 
feet  above  sea  level  on  the  ridges  and  is  cut  down  to  about  850  feet  in  the  main 
valleys,  which  have  flat  floors  half  a  mile  or  more  wide.  The  upland  is  rather  com- 
pletely dissected,  and  little  level  surface  remains  on  the  divides.  Platte  River  flows 
through  the  area  in  a  course  marked  by  many  small  meanders  and  oxbow  lakea. 

•  Darlington  :  Latitude,  40°  to  40*  15'%;  longitude,  94*  15'  to  94*  30'.     Scale,  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Gentry  and  DeKalb  Counties,  in  northwestern  Missouri.  Only 
the  southern  half  of  the  area  bounded  by  the  parallels  and  meridians  indlcate<l  is 
shown.  The  area  is  in  the  Dissected  Till  Plains  section  of  the  Central  Lowland 
and  is  a  rolling  upland  whose  surface  lies  1,000  to  1,100  feet  above  sea  level  and 
is  cut  by  small  flaring  valleys  100  feet  deep.  Grand  River  crosses  the  area  in  a 
rather  winding  course  in  a  flat-bottomed  valley  that  is  at  places  a  mile  wide. 
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Oilman  :  Latitude,  40'  to  40*  15' ;  longitude,  93'  45'  to  94**.    Scale,  1  lnch= 

1  mile ;  contour  Interval,  20  feet. 

Map  of  an  area  in  Davlesa  and  Gnindy  Counties  (only  the  southern  part  of  the 
Gllman  qundrani^Ie),  in  the  Dissected  Till  Plains.  The  surface  stands  940  to  980 
feet  above  sea  level  on  the  main  divides,  where  it  is  little  dissected  and  there  la 
still  considerable  level  land.  The  main  valleys  are  cut  to  a  depth  of  about  100 
feet,  and  a  tew  of  the  larger  ones  have  narrow  flood  plains. 

OowKB :  Latitude,  39'  30'  to  39**  45' ;  longitude,  94'  30'  to  94'  45'.    Scale, 

1  inch=l  mile ;  contour  interval,  20  feet. 

Mnp  of  an  area  in  Duchanan,  Clinton,  Platte,  and  De  Kalb  Counties,  in  the 
Dissected  Till  Plains.  The  general  surface  is  a  rolling  upland  1,000  to  1,100  feet 
above  sea  level,  across  which  Platte  River  and  its  tributaries  have  cut  valleys 
about  100  feet  deep.  The  upland  is  thoroughly  dissected,  and  the  slopes  are  every- 
where cut  by  small  ravines.  The  valley  of  Platte  River  has  a  flood  plain  more 
than  a  mile  wide  at  some  places,  but  most  of  the  valleys  are  V-shnped,  with  narrow 
floors.  The  course  of  Plnttc  River  through  most  of  the  area  is  strongly  meandering, 
and  the  positions  of  abandoned  meanders  are  shown  by  oxbow  lakes  and  sloughs. 

PATTONSBUBO :  Latitude,  40**  to  40**  15';  longitude,  94'  to  94"  15'.     Scale,  1 
inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  aroa  in  Daviess,  Gentry,  and  De  Kalb  Counties,  in  the  Dissected  Till 
Plains.  Only  the  southorn  half  of  tho  area  outlined  has  been  mapped.  The  gen- 
eral Hurface  is  a  rolling  upland  th]it  dpsoends  gently  southeastwara  from  980  to 
860  f*H^t  above  sea  level  and  is  dissectod  by  broad  flaring  valleys  100  to  150  feet 
deep.  Grand  River  flows  across  the  ar^a  in  a  iortuons  course,  part  of  which  is  on 
a  flood  plain  several  miles  wide,  with  oxbow  lakes  and  abandoned  channels. 

Stanbkrry  :  Latitude,  40"  to  40"  15' ;  longitude,  94'*  30'  to  94°  45'.    Scale,  1 

inch=l  mile;  contour  Interval,  20  foot. 

Map  of  parts  of  Andrew,  Gentry,  and  De  Kalb  Counties,  in  northwestern  Missouri. 
Only  the  southern  half  of  the  area  bounded  by  the  r^Arallels  and  meridians  indi- 
cated is  shown.  The  area  lies  in  the  Dissected  Till  Flains  section  of  the  Central 
Lowland  and  is  a  rolling  upland  whose  surface  is  1,000  to  1,100  feet  above  sea  level 
and  is  cut  by  small  flarinir  valleys  100  feet  deep.  Platte  River  flows  across  the 
area  in  a  flat-bottomed  valley  2  miles  wide,  where  its  tortuous  channel  has  been 
^rtiflcially  straightened  to  improve  the  drainage. 

Miisoari-nilnois 

kJLTBNBUBG :  latitude,  37*  30'  to  37''  45' ;  longitude,  SO**  30'  to  80*  45'.    Scale, 

1  inch=l  mile ;  contour  interval,  20  feet. 

5JaT)  of  pnrts  of  Perry  and  Cape  Girardeau  Counties.  Mo.,  and  Jackson  and  Dnlon 
Counties,  111.,  in  the  southeastorn  part  of  the  Ozark  Upland.  The  upland  surface, 
which  is  almost  completely  dissected  by  small  gullies  leading  to  fhe  broader  valleys, 
stands  in  general  550  to  050  feet  above  sea  level  but  exceeds  700  feet  at  beveral 

Soints  along  a  line  of  irregular  hills  that  lie  2  to  4  miles  west  of  Mississippi 
:lver.  Apple  Creek  and  one  or  two  smaller  streams  flow  across  the  area  to  the 
Mi&sissippl  in  tortuous  valleys  with  narrow  flood  plains.  The  Mississippi  flows 
in  a  valley  several  miles  wide  but  hugs  the  west  side  of  the  valley,  which  is  lined 
by  bluffs  that  rise  at  places  more  than  100  feet.  Opposite  Wittenberg  and  Grand 
Tower  there  are  bluffs  on  the  east  side  of  the  river  also.  Sink  holes  are  abundant 
In  some  parts  of  the  area,  and  some  of  the  largest  occupy  many  acres  and  are  60 
to  100  feet  deep. 

New  York 

Deposit  :  Latitude,  42**  to  42^  15' :  longitude,  75'  15'  to  75'  30'-     Scale,  1 

iiich=l  mile;  contour  interval,  20  feet. 

Map  of  an  area  in  Delaware.  Broome,  and  Chenango  Counties,  in  the  Allegheny 
Plateau,  which  is  here  so  deeply  dissected  that  almost  none  of  the  original  surface 
remains  and  its  character  as  a  plateau  is  not  easily  distinguishable.  The  highest 
bllltops  stand  2,300  feet  above  sea  level  in  the  eastern  part  of  the  area,  but  the 
altitude  decreases  to  2,000  feet  in  the  western  part.  Delaware  River  flows  across 
the  area  in  a  sinuous  trench  about  1.000  feet  deep,  which  has  a  narrow  flood  plain 
In  most  places.  Susquehanna  River  crosses  the  northwest  corner  in  a  broader 
valley  partly  flUed  with  glacial  deposits.  The  area  has  been  strongly  glaciated, 
iind  several  small  \akes  near  the  heads  of  streams  high  among  the  hills  appear  to 
He  in  cirques. 

Walton  :  Latitude,  42'  to  42**  15' ;  longitude,  75**  to  75**  15'.    Scale,  1  inch= 
1  mile;  contour  interval,  20  feet. 

Map  of  part  of  Delaware  County,  in  the  Catskill  Plateau,  which  is  here  so 
thoroughly  and  deeply  dissected  by  narrow,  gorgelike  valleys  that  its  plateau 
character  is   almost    wholly   obliterated.      The   position    of  the   former   surface   is 

Erobably  shown  approximatelv  by  the  small  rounded  or  conical  summits  of  the 
Igher  hills,  which  stand  2,400  to  2.600  feet  above  sea  level  in  a  belt  across  the 
middle  of  the  area  hut  are  somewhat  lower  In  the  northern  and  southern  parts. 
The  East  and  West  Branches  of  Delaware  River  flow  across  the  area  in  sinuous 
valleys  more  than  1,000  feet  deep,  with  narrow  strips  of  flood  plain  along  the 
streams.  Several  small  ponds  high  among  the  hills  in  the  southern  part  of  the 
a jea  occupy  hollows  that  appear  to  be  glacial  cirques.  The  area  is  striking  because 
of  the  massiveness  of  its  topographic  features,  the  steepness  of  its  slopes,  and 
the  very  small  proportion  of  level  land.  Because  of  these  facts  most  of  the  settle- 
ments and  roads  are  in  the  bottoms  of  the  V-sbaped  valleys. 
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North  Caroliaa 

[See  Virginia-North  Carolina] 
North    Carolinm^TennoMeo 

Proposed  Great  Smoky  Mountains  National  Park  :  Latitude,  35°  20'  to  38' ; 

longitude,  SS*'  to  84^    Scale,  1  inch=2  miles ;  contour  interval,  100  feet. 

Map  of  a  part  of  North  Carolina  and  Tennessee,  including  the  Great  Smoky 
Mouutnlng  proper,  between  Pigeon  River,  Little  Tennessee  River,  the  ChiIbow(>e 
Mountainis,  and  a  part  of  the  IMott  Balsams  Range.  The  proposed  park  includes  the 
wildest  part  uf  the  southern  Appalachians  and  some  of  the  grandest  scenery.  Many 
of  the  mountain  summits  stand  more  than  5.000  feet  above  sea  level,  and  Cllngmans 
Dome,  the  highest  peak,  is  only  31  feet  lower  than  the  summit  of  Mount  Mit^hoII, 
the  highest  point  in  the  eastern  Unlt(*d  States.  Mount  Guyot.  Mount  Collins.  Jonf>8 
Knob,  and  several  peaks  without  names  exceed  6,000  feet.  The  northwestern  mirt 
of  the  area,  which  lies  in  the  valley  of  east  Tennessee,  is  traversed  by  the  winding 
courses  of  Tennessee  and  French  Broad  Rivers,  and  the  city  of  Knoxville  is  at  the 
extreme  northwest  corner.  The  southern  and  eastern  parts  lie  in  the  mouotain 
region  of  western  North  Carolina  but  include  some  partly  cleared  and  settled  inte^ 
montane  valleys. 

North    DakoU 

Edgeley  :  Latitude,  46*  to  46'*  30' ;  longitude,  98*  30'  to  99*.    Scale,  1  inch=2 

miles;  contour  interval,  20  feet. 

Map  of  an  area  in  Dickey  and  La  Moure  Counties,  partly  in  the  Missouri  Plateau 
and  partly  in  the  Lake  Plains.  The  western  third  Is  an  upland  tract  about  2,000 
feet  above  sea  level.  The  upland  is  broken  by  small,  irregular  ridges  and  knolls, 
some  of  which  stand  100  feet  above  the  surrounding  area,  and  by  irregular,  shallow 
depressions,  some  of  which  contain  swamps  or  ponds.  At  its  eastern  margin  the 
surface  descends  200  to  300  feet  in  a  mile  or  so  to  the  western  margin  of  the  Lake 
Plains :  the  escarpment  so  formed  is  known  ns  the  Coteau  de  Missouri.  The  eastern 
two-thirds  of  the  area  is  occupied  by  a  fairly  smooth  plain,  which  slopes  gently 
eastward  from  the  base  of  the  Coteau  to  less  than  1,500  feet  above  sea  level  and 
which  is  well  drained,  although  mainly  by  intermittent  streams. 

Ohio 

•  Delaware  :  Latitude,  40**  15'  to  40**  30' ;  longitude,  83'  to  83^  15'.     Scale.  1 

inch=l  mile;  contour  interval,  10  feet 

Map  of  an  area  in  Delaware,  Marion,  and  Morrow  Counties,  in  the  Till  Pliini. 
This  map,  which  is  based  upon  a  survey  made  in  1924,  supersedes  the  edition  of 
October,  1903.  The  upland  surface,  which  is  extremely  flat,  stands  between  OHO 
and  970  feet  above  sea  level,  and  in  the  southwestern  part  of  the  area  a  hardly 
perceptible  morainal  ridge  rises  to  nearly  1,000  feet  Scioto  and  Olentangy  Rivera, 
which  flow  southward  across  the  area,  have  cut  narrow  vallevs  SO  to  100  feet 
below  the  till  plain,  and  in  the  southern  part  of  the  area  the  sides  of  these 
valleys  are  furrowed   by   many   small   ravines. 

•  Bast  Columbus  :  Latitude,  39''  45'  to  40" ;  longitude,  82*  45'  to  83'.    Scale,  1 

inch=l  mile;  contour  interval,  10  feet 

Revised  map  of  an  area  in  Franklin.  Fairfield,  Pickawav,  and  Licking  Counties, 
based  upon  a  new  survey.  The  northwest  corner  includes  part  of  tuc  city  of 
Columbus.  The  greater  part  of  the  area  is  occupied  by  a  roiling  plain  whose  sur- 
face descends  from  800  to  700  feet  above  sea  level.  Several  large  creeks  croa 
this  plain  in  winding  trenches  cut  10  to  50  feet  below  it.  The  northeast  and 
southeast  corners  of  the  aroa  arc  occupied  by  hilly  uplands  on  which  several  Sam- 
mits  stand  more  than  1,100  feet  above  sea  level. 

•  West  Columbus  ;  Latitude,  SO**  45'  to  40°  ;  longitude,  83*  to  83'  16'.    Scale,  1 

inch=l  mile ;  contour  interval,  10  feet. 

Revised  map  of  an  area  In  Franklin,  Pickaway,  and  Madison  Counties,  in  the  Till 
Plains,  based  upon  a  new  survey.  The  northeast  comer  includes  part  of  the  citv  of 
Columbus.  The  area  is  a  rolling  upland  whose  surface  stands  860  to  960  to^l  above 
sea  level  on  the  broad,  flat  divides  and  is  cut  down  to  less  than  700  feet  in  the  main 
vallevs,  which  have  flat  floors  about  a  mile  wide  on  which  the  rivers  meander  in 
broad  swings.  The  valley  sides  are  rather  closely  furrowed  with  many  small  ravines, 
but  a  considerable  part  of  the  upland  surface  is  only  slightly  dissected. 

Oregon 

[See  also  California-Oregon] 

Rogue  Riviisi.  Plan  and  profile  of  Rogue  River  from  mouth  to  National 
Creek.  Scale,  1  inch=i/^  mile;  contour  intervals,  on  land  20  feet,  on  river 
surface  5  feet;  vertical  scale  of  profiles,  1  inch =20  feet  (except  sheet  L,  on 
which  1  inch=80  feet).  Size,  21  by  27  inches.  14  sheets  (7  plans,  7  pro- 
flies). 

Sheets  A  to  G  show  the  course  of  Rogue  River  and  its  tributaries  with  their 
rapids,  islnnds,  and  sund  flats  and  the  contour  of  the  immediately  adjacent  slopes. 
Sheets  H  to  N  show  the  profiles  of  these  streams. 
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►  Stayton  :  Latitude.  44*  45'  to  45" ;  longitude,  122*  45'   to  123".     Scale,  1 
inch=l  mile;  contour  interval,  25  feet. 

Map  of  an  area  In  Marion  and  Linn  Conntien,  in  the  foothills  of  tbe  Caicade 
Mountains  at  the  eastern  margin  of  the  Puget  Trough.  Part  of  the  area  is  occu- 
pied by  groups  of  hills  whose  summits  stand  800  to  1,000  feet  above  sea  level  and 
part  by  an  upland  whose  rolling  dissected  surface  stands  at  600  to  700  feet.  In  th» 
south-central  part  is  a  flat-floored  intermontane  basin  that  lies  300  to  400  feet 
above  sea  level.  The  northwestern  part  lies  in  the  east  side  of  the  Willamette 
Valley,  at  100  to  200  feet  above  sea  level. 

*  Waldo  Lake:  Latitude,  43"  30'  to  44* ;  longitude.  122"  to  122*  30'.    Scale,  1 

Inch =2  miles ;  contour  interval,  100  feet. 

Map  of  an  area  in  Lane  and  Klamath  Counties,  in  the  Cascade  Mountains. 
The  whole  area  is  mountainous,  with  many  peaks  standing  4,000  to  8,7R0  feet 
above  sea  level.  Several  streams  flow  westward  to  Willamette  River  in  canyon* 
I'.OOO  to  4,000  feet  deep.  The  eastern  part  is  an  irregular  upland  about  5.500  feet 
above  sea  level,  which  has  been  glaciated  and  is  dotted  by  numerous  small  ponda 
and  two  falr-slsed  lakes.  Hanging  valleys  are  abundant  on  the  westward-racing 
t  slopes,  and  some  of  them  head  in  glacial  cirques  containing  small  ponds. 

Pennsylvania 

[See  also  West  Virginia-Pennsylvania] 

*  Bradford:  Latitude,  41^  45'  to  42* :  longitude,  78'  30'  to  78'  45'.     Scale, 

1  inch=l  mile:  contour  interval,  20  feet 

Map  of  part  of  McKenn  County,  Just  south  of  the  New  York  State  boundary,  in 
the  Allegheny  Plateau.  The  surface  stands  about  2.200  feet  above  sea  level  In  tbe 
southern  part  of  the  area  and  rises  a  little  toward  the  north.  In  the  northern  W^* 
the  platrnu  is  dissected  by  s^arp  valleys  500  to  800  feet  deep  with  narrow  flood 
plains :  here  the  nearly  level  plateau  surface  remains  only  as  rather  narrow  strips 
on  the  principal  divides.  In  the  Sf>uthem  part  broad  tracts  of  the  plateau  sur- 
face still  remain,  and  the  settlements  and  main  roads  are  on  the  plateau  in- 
stead of  In  the  vaUeys.  To  reach  t^e  plateau  the  Buffalo,  Rochester  &  Pittsburgh 
Railway  and  the  Bradford  branch  of  the  Erie  Railroad  are  forced  to  make  a  steep 
and  tortuous  climb  from  the  valley  of  the  East  Branch  of  Tunungwant  Creek.  Hav- 
ing gained  the  plateau,  the  Buffalo.  Rochester  h  Pittsburgh  follows  a  main  divide. 
bnt  ♦h"  Erie  croRsen  t>>e  deep  valley  of  Kinzua  Cre<»k  on  the  Klnzua  Viaduct,  one  or 
the  hiehest  railroad  bridges  In  the  country.  The  famous  Bradford  oil  field  occupies 
much  of  the  northern  part  of  the  area,  and  the  southern  part  lies  within  the  northern 
margin  of  the  bituminous  coal  field  of  western  Pennsylvania. 

*  Cambridge  Springs:  Latitude,  41*   45'   to  42*;   longitude,  80*   to  80"   15'. 

Scale,  1  Inch=l  mile :  contour  interval,  20  feet. 

Map  of  parts  of  Erie  and  Crawford  Counties,  chiefly  In  the  Allegheny  Plateau. 
The  general  surface  stands  l.fJOO  to  1.600  feet  nbove  S'^a  level  In  most  of  the  area 
but  desTends  to  about  1.200  feet  in  the  northwestern  part,  at  the  crest  of  the  sloping 
escarpment  facing  toward  Lake  Erie.  The  plateau  Is  trenched  by  several  valleys 
200  to  400  feet  deep  and  ns  much  as  a  mile  wide,  which  are  partly  choked  by  glacial 
drift  and  have  swampy  floors  at  some  places.  Although  the  area  Is  within  a  few 
miles  of  Lake  Erie  the  greater  part  of  It  Is  drained  to  Allegheny  River  and  thence 
to  the  Gulf  of  Mexico.  The  divide  between  the  Mississippi  and  St.  Lawrence  drain- 
age basins  crosses  the  area  not  far  south  of  the  crest  of  the  escarpment. 

•Meadville:  Latitude.  41'  30'  to  41"  45';  longitude,  80**  to  80*  15'.    Scale,  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  part  of  Crawford  County.  In  the  Allegheny  Plateau,  whose  upland  surface 
descends  gently  from  1,600  to  1,300  feet.  The  main  valleys  'are  200  to  400  feet 
deep,  and  most  of  them  have  fiat  floors  half  a  mile  or  more  wide,  some  of  which 
are  marshy.  Some  fairly  level  surface  remains  on  the  divides.  The  valley  sides 
are  generally  rather  steep  and  are  furrowed  by  small  ravines.  Some  of  the  valleys 
are  partly  choked  by  glacial  moraines. 

•Towanda:  Latitude.  41*  45'  to  42**:  lonjcfitude,  76'  15'  to  76'  30'.     Scale,  1 

inch=l  mile:  contour  intervnl,  20  feet. 

Map  of  part  of  Bradford  County,  In  the  Allegheny  Plateau,  whose  general  surface 
stands   1,600  feet  above  sea   level  in   the  northern   part  of  the  area  and  descends 

gently  southward  but  is  so  completely  dissected  that  almost  no  If^vol  land  remains, 
nsquehanna  River  cuts  across  the  extreme  northwest  corner,  flowing  southward, 
then  swinging,  eastward  r<»ontors  the  area  and  flows  across  its  southwest  comer  in 
a  sinuous  trench  with  a  flat  floor  about  a  mile  wide  that  lies  n  little  more  than 
700  feet  above  sea  level.  The  valleys  of  the  chief  tributary  streams  are  narrow 
and  V-shaped  and  300  to  600  ft^et  deep.  Evidences  of  glaciution  are  seen  in  the 
overdeepened  cols  and  the  small  swamps  and  ponds  on  or  hea^  the  upland  divides. 


22  FORTY-SEVENTH  REPOBT  OF  GEOLOGICAL  SURVEY 

TeniiflMM 

[See  North  Carolina-Tennessee] 
Touw 

Buck  Hill:  Latitude,  29*  45'  to  30' ;  longitude,  108*  40'  to  103'  45'.     Scale, 

1  inch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  in  Brewster  County,  In  the  southern  part  of  the  trans-Pecos 
region.  The  central  part  is  occupied  by  a  broad  plain  that  descends  gently  from 
3,800  to  less  than  8,600  feet  abore  sea  level.  The  smoothness  of  the  plain 
is  broken  by  several  small  buttes  at  3,900  to  4,200  feet.  The  southeast  corner  in 
occupied  by  a  billy  region,  vrhose  highest  points  rise  to  about  the  same  altitude  as 
the  buttes.  There  are  other  tracts  of  hilly  country  in  the  northern  part  of  the 
area,  and  in  the  northwest  comer  are  two  large  mesas  with  summits  at>out  5,000 
feet  above  sea  level  and  bounding  escarpments  600  feet  or  more  in  height. 

•Corpus  Chbistt:  Latitude,  27'  45'   to  28";  longitude,  97"   15'  to  97°  30'. 
Scale,  1  inch=l  mile ;  contour  interval,  6  feet 

Map  of  an  ai>ea  on   the  coast   of  Texas  in   San   Patricio  and   Nueces   Countiefi. 
It  includes  Nueces  Bay,  at  the  mouth  of  Nueces  River,  and  a  large  part  of  Corpus 
Christi  Bay.     The  surface  is  part  of  the  Gulf  Coastal  Plain,  which  rises  gradually 
from  about  25  to  60  feet  above  sea  level.     Corpus  Christi  Bay  is  separated  from  the 
Gulf  of  Mexico  bv  an  extensive  barrier  beach  tliat  lies  east  of  this  area,  and  from 
Nueces  Bay  by  spits  or  hooks  built  out  from  both  sides.     The  features  about  the  bays 
give  evidence  of  a  recent  uplift  of  the  land;  hence  the  bays  are  generally  boaoded 
oy  low  cliffs  instead  of  nrarshes,  and  the  shores  are  regular  in  outline.     Corpus 
Christi,  which  faces  Corpus  Christi  Bay  on  a  point  of  land  south  of  Nueces  Bay.  is 
the  largest  town  in  the  region.     It  has  railroad  connection  with  many  points  in  the 
interior,  and  its  connection  with   the  Gulf  through  Aransas  Pass  has  made  it  s 
seaport  of  considerable  Importance. 

Oil  and  gas  fields  of  the  State  of  Texas.    Scale,  1  inch= about  12  miles.   2 

sheets,  each  58  by  38  inches. 

New  edition  of  map  showing  the  location  and  names  of  the  oil  and  gas  fields,  salt 
domes,  oil  refineries,  and  pipe  lines.  The  approximate  location  of  the  Balcones  fault 
zone  is  also  shown. 

♦  Oso  Creek  :  Latitude,  27**  30'  to  27"  45' ;  longitude,  97"  15'  to  97"  30'.    Scale, 

1  inch=l  mile;  contour  interval,  5  feet 

Map  of  parts  of  Nueces  and  Kleberg  Counties,  in  the  Gulf  Coastal  Plain  of  soatli- 
western  Texas,  on  the  shore  of  Corpus  Christi  Bay  and  Laguna  Madre.  The  Bor- 
face  is  very  fiat  and  nowhere  stands  more  than  40  feet  above  sea  leveL  Rangei  ol 
low  dunes  form  the  backbone  of  Padre  Island,  which  separates  Laguna  Madre  froo 
the  Gulf  of  Mexico,  and  a  small  group  of  dunes  stands  just  west  of  Flour  Blaff 
Point,  at  the  angle  between  Laguna  Madre  and  Corpus  Cnristi  Bay.  Other  smili 
dunelike  knolls  occur  along  the  shores  of  the  estuary  of  Oso  Creek,  which  is  almost 
cut  off  from  Corpus  Christi  Bay  by  a  narrow  barrier  beach. 

•  ROBSTOWN :  Latitude,  27**  45'  to  28'* ;  longitude,  97**  30'  to  97*  45'.    Scale,  1 

inch=l  mile;  contour  interval,  5  feet. 

Map  of  an  area  a  few  milrs  wost  of  Corpus  Christi,  In  Nueces  and  San  Patrid* 
Counties,  near  the  extreme  southern  point  of  Texas.  The  upland  surface  consists  o^ 
a  very  perfect  plain  that  slopes  from  100  to  46  feet  above  sea  level.  This  ptain  «5 
continuouH  except  for  the  valley  of  Nueces  River,  which  has  an  average  wldtn  o^ 
about  3  miles  and  ranges  in  altitude  from  sea  level  to  about  16  feet.  The  yf^Z 
bottom  is  generally  swampy,  and  the  river  wanders  widely  but  with  poorly  develow 
meanders.  Instead  of  entering  the  bay  at  its  extreme  head  the  river  hugs  the  soutii 
bluffs  and  enters  about  4  miles  from  the  bay  head,  at  a  point  Just  east  of  tMs  area. 

UUh 

•  AcoRD  Lakes  :  Latitude,  38'  45'  to  39' ;  longitude.  Ill**  15'  to  111*  30'.    Scale. 

1  inch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  In  Sovier  and  Emery  Counties,  at  the  southeast  margin  of  the 
Wasatch  Plateau,  whose  surface  stands  8,300  to  9,000  feet  above  sea  level  and 
includes  parts  of  several  platforms.  The  margin  of  the  plateau  is  cut  by  flaring 
canyons  3,000  feet  in  depth.  The  southeastern  part  of  the  area  lies  in  Castle 
Valley,  an  Interior  or  basin  plateau,  whose  floor  lies  6,300  to  6,600  feet  above  sea 
level  and  is  crossed  in  broad,  shallow  valleys  by  the  streams  that  flow  from  the 
higher  plateau. 

♦  Castle  Dale:  Latitude,  39**  to  39»  IS' :  longitude,  111'  to  111*  15'.     Scale.  1 

inch=l  mile;  contour  interval,  50  feet. 

Map  of  an  area  in  Emery  County,  the  eastern  half  of  which  lies  in  Castle  Valley. 
The  valley  floor  slopes  gently  eastward  from  an  altitude  of  more  tlian  6,000  feet  to 
about  5.600  feet  and  Is  broken  bv  a  few  small  hills  and  escarpments  300  to  500  feet 
high.  The  western  part  is  occupied  by  outliers  of  the  Wasatch  Plateau  at  different 
levels.  The  highest  point  is  The  Cap,  at  9,600  feet.  The  plateau  Is  bounded  bv 
an  escarpment  1,500  to  2.000  feet  high,  at  the  base  of  which  lies  «  belt  of  mucn 
broken  country,  whose  surface  descends  several  hundred  feet  more  to  the  valley. 
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[>UCHB8NB  RivEB.  Plan  and  profile  of  Dnchesne  River  and  tributaries.    Scale, 

1  Inch=%  mile;  contour  interval,  20  feet;  vertical  »cale  of  profiles,  1 

inch=160  feet    Size,  21  by  27  inches.    6  sheets  (3  plans,  3  profiles). 

Sheets  A  to  C  show  tbe  upper  courses  of  Duchesne  River  and  several  of  its 
principal  tributaries  as  thejr  flow  out  from  the  foothills  of  the  Uinta  Mountains. 
The  locations  of  bt^nch  marks,  gaging  stations,  and  proposed  dam  sites  are  shown, 
and  the  relief  of  bolts  half  a  mile  to  1  mile  wide  adiacent  to  the  stream  is  shown  by 
contour  lines.     Sheets  D  to  F  show  the  profiles  of  the  streams. 

•  Hiawatha:  Latitude,  39**  15'  to  30°  30';  longitude.  Ill*  to  111*  15'.    Scale, 

1  inch=l  mile;  contour  interval,  50  feet. 

Map  of  an  area  in  Emt^ry  nnd  Carbon  Counties,  mainly  in  the  Wasatch  Plateau, 
whose  surface  roaches  0.600  to  0.800  ft^^t  above  the  sea  and  is  cut  by  canyons  soy- 
eral  thousand  feet  deep.  The  summits  of  a  range  of  mountains  along  the  west  side 
of  the  area  stand  more  than  10,000  feet  above  sea  level.  In  the  southeast  comer 
the  surface  descends  across  a  broad  belt  of  broken  country  to  an  altitude  of  about 
6.000  feet  at  the  edge  of  Castle  Valley. 

•  Scofikld:  Latitude.  39'  30'  to  39°  45';  longitude,  111°  to  111°  15'.    Scale,  1 

inch=l  mile;  contour  interval,  50  feet. 

Map  of  an  area  in  Carl)on.  Emory,  and  Sanpete  Counties,  at  the  eastern  margin 
of  the  Wasatch  Plateau,  which  is  s«  thoroughly  dissorted  in  this  area  that  hardly 
any  remnants  are  left  The  area  is  mountainous,  and  the  principal  summits  stand 
more  than  10,000  fret  above  sea  level :  the  highoKt  is  Monum<>nt  Mountain,  at  10.443 
feet.  The  main  valleys,  most  of  which  are  narrow  and  canyon-llko.  are  cut  to  a 
depth  of  3,000  feet  or  more.  At  the  <'ast  side  of  the  nroa  is  a  part  of  Castle  Valley, 
an  interior  or  basin  plateau,  whose  floor  stands  7,000  to  7.300  feet  above  sea  level 
and  is  trenched  by  several  small  canyons  300  to  500  feet  deep. 

Vermont 

•  Jay  Peak  :  LaUtude,  44*  45'  to  45° ;  longitude,  72°  30'  to  72°  45'.     Scale,  1 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  an  an>a  in  Franklin.  Orleans,  and  Lamoille  Counties,  extending  to  the 
Canaaian  boundary,  a  short  distance  north  of  the  45th  parallel.  Most  of  the  area 
lies  in  the  western  range  of  the  Green  Mountains.  The  mountains  are  rather  mas- 
alve,  and  a  number  of  peaks  ntnnd  more  than  3,000  feet  alx>vo  sea  level.  The  highest 
is  Jay  Peak,  which  reaches  3,861  feet.  Between  the  mountains  lie  narrow-bottomed 
valleys  2,000  to  3,000  feet  deop,  whoso  sides  are  so  steep  at  many  places  that  they 
merit  the  name  of  canyons.  Missisquoi  River  flows  across  the  area  in  a  valley  wltli 
a  flat  floor  half  a  mile  wide  and  loss  than  500  feet  above  sea  level.  The  area  ha« 
been  heavily  glacioted.  Some  of  the  drift-choked  mountain  valleys  contain  swampy 
stretches,  and  little  ponds  lie  high  on  the  mountain  slopes. 

Sehphremaooo  :  Latitude,  44'  45'  to  45° ;  longitude,  72'  to  72'  15'.     Scale, 

1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  Orleans  County,  extending  to  the  Canadian  boundary,  a 
short  distance  north  of  the  45th  parallel.  This  area  lies  in  the  upland  of  Vermont 
and  is  lar^elv  occupied  by  bold  nllls  and  small  mountains,  whose  summits  stand 
1,500  to  2,000  feet  above  soa  level.  Scattered  among  the  hills  are  small  patches  of 
rolling  upland  at  1,800  to  1.400  feet.  The  upland  is  cut  by  valleys  800  to  600  feet 
deop,  some  of  which  have  flat  floors  1.000  to  2,000  feet  wide.  The  south  end  of 
I^ako  Memphromagog  occupies  the  northwest  comer  of  the  area,  and  several  large 
ponds  are  situated  in  the  broader  valleys.  Remnants  of  kame  terraces  and  possibly 
of  glacial  lake  beaches  are  preserved  here  and  there  on  the  hillsides.  Several  main 
automobile  roads,  shown  by  rod  overprint,  cross  the  area  and  meet  in  the  town  of 
Newport,  at  the  head  of  Lake  Mempbremagog. 

VirglnU 

[See  also  Maryland-Virginia-District  of  Columbia  and  West  Virginia- Virginia] 

State  op  Virginia.    Scale,  1  inch =8  miles. 

Revised  base  map  of  the  State  of  Virginia,  printed  in  two  colors.  Shows  names 
and  boundaries  of  counties  and  national  forests,  towns  and  most  of  the  smaller  set- 
tlements, and  the  railroads   (in  black),  rivers  and  other  water  features  (in  blue). 

Statb  OP  ViBoiNiA  (power  map).    Scale,  1  inch =8  miles. 

Revised  edition  of  map  of  Virginia  showing  by  red  overprint  the  location  of  the 
hydroelectric  and  fuel-consuming  power-generating  stations  and  transmission  lines 
oaed  in  public  service  in  1025  and  the  stream-gaging  stations. 

Virginia-North    Carolina 

•  Danville:  Latitude,  36'  30'  to  36'  45';  longitude  79'  15'  to  79'  30'.    Scale 

1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  parts  of  Pittsylvania  County,  Va.,  and  Caswell  County,  N.  C,  in  the 
Piedmont  upland.  The  surface  doKConds  gently  from  somewhat  more  than  800  feet 
to  somewhat  less  than  <i00  feet  above  sea  level.  Dan  Rivor  Hows  eastward  across 
the  southern  part  of  the  aroa  in  a  sinuous  valley  150  feet  deep,  which  at  places 
bJis  a  flat  bottom  half  a  mile  wide.  The  tributary  streams  have  cut  valleys  some- 
what less  deep,  and  they  also  have  narrow  flood  plains  at  somo  places.  Tbe  north- 
western part  of  the  aroa  Ik  crossed  by  Whiteoak  Mountain,  several  points  on  whose 
erest  reach  altitudes  of  a  little  more  than  1,100  feet.  Danville,  in  the  south-central 
party  is  the  principal  city. 
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•  Martinsvillb  :  Latitude,  36'  30'  to  36'  45';  longitude,  79*  46'  to  80'.     Scale, 

1  inch=l  mile;  contour  interval,  20  feet 

Map  of  an  area  in  Henry  Coanty,  Va..  and  Rockingham  County,  N.  C,  in  the 
Piedmont  Upland,  which  is  here  deeply  dissected.  A  little  level  land  remains  on 
the  divides  nere  and  there,  marking  the  surface  of  the  original  upland,  which  now 
stands  alMut  1,000  feet  above  sea  level.  A  few  low  knobs  stand  above  the  general 
level,  and  the  valleys  are  cut  100  to  300  feet  below  it.  Smith  River  flows  acroes 
the  area  in  a  tortuous  course.  Its  valley  through  most  of  the  area  is  V-shaped, 
with  no  flood  plain,  but  in  some  places  the  valley  floor  has  been  widened  a  little. 

VlrglnU-West    Virginia 

Pboposed  Shenandoah  National  Park  :  Latitude,  38'  to  39°  ;  longitude,  78*  to 

79".    Scale,  1  inch =2  miles ;  contour  interval,  100  feet 

Map  of  the  region  including  the  proposed  Shenandoah  National  Park,  Va..  which 
will  cover  the  part  of  the  Blue  Ridge  extending  from  Chester  Gap,  southeast  of 
Front  Royal,  to  Rock  Fish  Gap,  southeast  of  Waynesboro.  In  this  part  of  the  Blae 
Ridge  more  than  50  summits  stand  3.000  feet  or  more  above  sra  level,  and  Hawks 
Bill  and  Stony  Man.  the  highest  peaks,  exceed  4,000  feet.  Many  wild  and  pic- 
turesque gorges  cut  both  slopes  of  the  ridge,  which  is  neither  straight  nor  evD- 
crested.  The  southern  part  of  the  area  shown  on  the  map  lies  in  the  Piedmont 
Upland  and  includes  the  low  ridge  of  Southwestern  Mountain,  extending  from 
Orange  to  Charlottesville.  The  area  is  crossed  bv  the  Shenandoah  Valley,  which  ii 
diversified  by  Mussanutten'  Mountain,  extending  tor  miles  between  North  Fork  and 
South  Fork  of  Shenandoah  River.  The  northwest  corner  is  crossed  by  several  of 
the  Appalachian  Ranges,  which  are  separated  by  narrow  linear  valleys.  The  area 
thus  includes  a  wide  diversity  of  topographic  form,  and  most  of  the  principal 
features  are  visible  on  a  clear  day  from  the  higher  peaks  within  the  proposed  park. 

♦  Wabm  Springs  :  Latitude,  38°  to  38°  15' ;  longitude,  79"  45'  to  80°.    Scale, 

1  inch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  in  Pocahontas  and  Greenbrier  Counties,  W.  Va.  Only  the  part  of 
the  quadrangle  lying  in  West  Virginia  has  been  mapped.  The  area  is  situated  in 
the  Appalachian  Valley  and  Ranges  and  Is  occupied  by  several  parallel  nortben^t- 
ward-trending  ridges,  whose  crests  stand  2,400  to  4,000  feet  above  sea  level.  The 
ridges  are  separated  by  valleys  1,000  to  2,000  feet  deep,  which  have  narrow  strip:) 
of  flood  plain  throughout  most  of  their  length.    Most  of  the  area  is  forested. 

Washington 

ScHRAG :  Latitude,  47"  to  47''  15' ;  longitude,  118**  45'  to  119*.     Scale,  1  lnch= 

1  mile;  contour  interval,  25  feet 

Map  of  an  area  in  Adams  and  Grant  Counties,  in  the  northern  part  of  the  Colum- 
bia Platonuft.  The  area  lies  on  a  lava  plateau,  which  is  so  much  dissected  that  its 
plateau  character  is  largely  obscured.  The  general  upland  surface  stands  from  1<^ 
than  1,500  to  1,800  feet  above  soa  level.  The  principal  valleys  are  250  to  300  titi 
det'p,  with  fairly  steep  side  slopes,  much  trenched  by  ravines,  and  flat  floors  one- 
fourth  to  one-half  mile  wide.  Although  the  plateau  is  so  much  dissected  the  present 
streams  are  all  intermittent. 

Wabhtucna  :  Latitude,  46"  45'  to  47' ;  longitude,  118*  15'  to  118*  30'.    Scale, 

1  lnch=l  mile;  contour  interval,  25  feet. 

Map  of  part  of  Adams  County,  in  the  Walla  Walla  Plateau,  whose  surface  standa 
al)out  1,800  feet  above  R(>a  level.  The  central  and  northeastern  parts  of  toe 
area  are  a  nearly  level  upland  slightly  trenched  by  the  channels  of  glacial  streama^ 
The  southeastern  and  northwestern  parts  have  a  relief  of  s.'veral  hundri'd  feet  ana 
are  rather  intricately  dissected  into  a  maze  of  small  ridges  and  ravines  which  In  ^ 
great  part  of  the  area  have  a  common  southwest  trend.  Several  terraces,  probably 
of  glacial  out  wash,  are  well  developed  in  the  valley  northeast  of  Washtucna. 

Wheelbr:  Latitude,  47*  to  47''  15' ;  longitude,  119'  to  119**  15'.    Scale,  1  iBcli=== 
1  mile;  contour  interval,  25  feet. 
Map  of  part  of  Grant  County,  in  the  Walla  Walla  Plateau,  whose  surface  staod^ 


from  1,150  to  nearly  1,700  feet  above  sea  level.     The  northern  and  eastern  ptj*? 
southward  and  are  dlverslfled  by  a  few  small  sand  dunes  and  undrained  hollows. 


have  a  moderate  relief  and  are  crossed  by  neveral  channels  formed  in  part  by  fU°f  * 
streams.     The   southern   and  western   parts  are   nearly   levrl  but   descend  sligbtiy 


westward-facing  scarp  75  to  150  feot  high  at  the  west  edge<of  the  area  is  the  caateri* 
wall  of  the  Grand  Coulee. 

West  Virginia 

[See  also  Virginia-West  Virginial 

Blukpield:  Latitude,  37''  15'  to  37°  30';  longitude,  81*  to  81*  15'.    Scale,  ^ 

inch=l  mile ;  contour  interval,  50  feet. 

The  Bluefleld  quadrangle  lies  in  Mercer  County,  W.  Va.,  and  Bland  and  GU^J^ 
Counties,  Va.,  but  only  the  part  in  W^est  Virginia  is  shown  on  this  map.  The  •'^JJ' 
lies  mainly  in  the  Kanawha  Hills  section  of  the  Allegheny  Plateau  ana  is  a  n^\9^ 
of  rugged,  rather  steep-sided  liilKs.  many  of  which  have  fairly  broad,  smooth  aon^^ 
mits  2,300  to  2,600  feet  above  sea  level.  Some  of  the  more  rugged  hills  have  narro^^ 
ridgelike  crests  that  rise  to  3.000  feet  or  more.  The  most  conspicuous  is  Blac^ 
Oak  Mountain,  in  the  west-central  part.  The  southern  part  of  the  area  eitcn9^ 
to  the  crest  of  East  River  Mountain,  the  first  of  the  Appaladilan  Banges.  vhic^ 
stands  3,600  feet  above  sea  level  at  some  points.     The  main  valleys  In  m  pUtea** 
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mre  cat  to  a  depth  of  300  feet  or  more.  Blaeitone  River  flows  cron  the  area  in 
an  incised  meanderinfr  Talley  with  narrow  strips  of  flood  plain.  The  area  is 
crossed  by  the  Norfolk  &  western  and  Virjcinian  Railways,  and  the  two  chief 
towns,  Bluefleld  and  I*rinceton,  are  the  concentration  points  where  long  trains  of 
coal  are  made  up  for  shipment  to  Norfolk.  This  map  was  originally  issued  in  1916. 
The  culture  has  been  reylsed  for  this  edition. 

krterpoint:  Latitnde,   39**   15'   to  39'   30';   longitude,   80'   30'   to  80*   46'. 
Scale,  1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  Doddridge.  Harrison,  Wetzel,  and  Tyler  Counties,  tn  the  Alle- 

;:heny  Plateau,  wi'ose  upland  surface  stands  1,400  to  1,600  feet  above  sea  level  but 
8  so  completely  dissected  that  practically  none  of  the  original  plateau  remains.  The 
area  is  a  maae  of  winding  sharp- topped  ridges  separating  narrow  V-shaped  valleys 
800  to  600  feet  deep.  A  few  of  the  larger  streams  have  narrow  strips  of  flood 
plain.  Much  of  the  area  is  a  producing  oil  field,  and  oil  wells  are  especially 
numerous  about  Salem.  This  map  was  originally  issued  in  1003.  The  culture  has 
been  revised  for  this  edition. 

c-ABKSBiTio :  Latitude,  SO'  15'  to  30'»  30' ;  longitude,  80**  15'  to  80**  30'.    Scale, 

1  lnch=l  mile ;  contour  interval,  20  feet. 

Map  of  an  area  in  Harrison,  Marion,  and  Wetzel  Counties,  in  the  Allegheny 
Plateau.  A  few  remnants  of  the  original  plateau  stand  l.ROO  to  1.600  feet  above  sea 
level,  but  in  most  of  the  area  the  surface  has  been  conrpletely  dissected  by  erosion 
into  hogback  ridzes  and  sharp-topped  hills,  separated  by  narrow  V-shayed  vallejrs 
BATernI  hundred  f^ot  in  depth.  Tracos  of  old,  high-level  valleys  with  floors  half  a 
mile  or  no  in  width  are  preserved  in  the  valleys  of  West  Fork  River  and  its  larger 
tributaries.  This  map  was  originally  Issued  in  1002.  The  culture  has  been  revised 
for  this  edition. 

aibmont:  Larttude,  39^*  16'  to  39'  30';  longitude,  80*  to  80**  15'.    Scale.  1 

lnch=l  mile;  contour  Interval,  20  feet. 

Map  of  an  area  in  Taylor,  Marion.  Harrison,  and  Barbour  Counties,  in  the  Alle- 
gheny Plateau,  which  is  so  thoroughly  dissected  that  little  of  the  original  surface 
remains.  If  the  valleys  were  flllwl  to  the  level  of  the  hilltops  the  surface  would 
stand  about  1,800  feet  above  sea  level.  Tygart  River  flows  across  the  area  in  a 
-sinuous  trench  about  600  feet  deep  with  narrow  strips  of  flood  plain  in  a  few  places. 
Tho  other  valleys  are  V-shaped  with  steep  side  slopes.  Traces  of  a  former  drainage 
svfftem  at  a  higher  level  are  preserved  in  the  terraces  at  Fairmont  and  elsewhere 
along  the  main  valleys.  This  map  was  flrst  Issued  in  1902.  The  culture  has  been 
revised  for  this  edition. 

I1.0BELIA :  Larttude.  38'  to  38**  15' ;  longitude,  80'  15'  to  80*  30'.     Scale.  1 

lnoh=l  mile:  contour  Interval  50  feet. 

Map  of  an  area  in  Greenbrier,  Pocahontas,  Webster,  and  Nicholas  Counties,  at  the 
south  end  of  the  Allegheny  Mountains  section  of  tne  Alleghenv  Plateau.  Across 
t^e  Greenbrier  Plateau,  whose  ratber  irregular  surface  stands  2,200  to  2.400  feet 
above  sea  level,  Greenbrier  River  flows  In  a  winding  trench  200  feet  or  more  deep, 
with  a  narrow  flood  plain.  The  greater  part  of  the  area  is  distinctly  mountainous. 
It  contains  a  number  of  peaks  that  reach  an  altitude  of  more  than  4.000  feet,  of  which 
the  Mehwt  is  an  unnnm^d  peak  at  4.524  toet.  The  northwestern  half  of  the  area  1.* 
rough,  denselv  forested,  and  uninhabited  except  at  a  few  lumber  camps.  The  south- 
eastern part  is  more  generally  cleared  and  settled  but  contains  no  large  towns. 

Mabli:to>n:  Larttude,  38'  to  38**  15';  longitude,  80**  to  80'  15'.    Scale,  1 

inch=l  mile;  contour  interval,  50  feet. 

Map  of  parts  of  Pocahontas  and  Greenbrier  Countlos,  chiefly  In  the  Appalachian 
Valley  and  Ranges.  The  northwest  comer  Is  In  the  Yew  Mountains,  a  rugged  part 
of  t^e  Allegheny  Plateau,  which  reaches  an  altitude  of  4.625  feet  at  one  point  on 
Black  Mountain.  Greenbrier  River  flows  southwestward  acrosB  the  area  In  a  narrow 
winding  trench  cut  800  feet  or  more  below  the  general  surface  of  the  Greenbrier 
Plateau.  Traces  of  abandoned  high-level  meanders  remain  here  and  there  along  the 
walls  of  the  trench.  The  southeastern  half  of  the  area  Is  orcunl'^d  hv  several 
parallel  mountain  ranges  senarated  by  narrow  valleys  1.000  to  1.500  fe<»t  deep. 
Points  along  the  crest  of  Middle  Mountain  stand  more  than  3.500  feet  above  sea 
level,  and  the  culminating  polnta  of  the  other  ranges  are  only  a  little  lower. 

•lliNoo:  Latitude.  38**  15'  to  3.S''  30' ;  longitude,  SO"  to  80°  15'.    Scale,  1  inch= 

1  mile ;  contour  interval,  50  feet. 

Man  of  an  area  In  Pocahontas,  Randolph,  and  Webster  Counties,  at  the  eastern 
margin  of  the  Allegheny  Plateau.  The  greater  part  of  the  area  is  occupied  by 
massive  irregular  mountains  with  more  or  less  flat-topped  ridges  and  spurs  that 
stand  4,600  to  4.800  feet  above  sea  level  in  the  southern  and  eastern  parts  of  the 
area  and  about  1,000  feet  lower  In  the  northwestern  part.  The  main  valleys,  some 
of  which  have  narrow  strips  of  flood  plain,  are  1,000  to  2,000  feet  deep.  The 
southeast  corner  of  the  area  Is  crossed  by  Greenbrier  River,  and  a  few  square  miles 
in  this  comer  lies  on  the  Greenbrier  Plateau  at  an  altitude  of  2,600  to  2,700  feet. 

West   Virginia-Pennsylvania 

uicksvillb:  Larttude,  39**  30'  to  39°  45':  longitude,  80'  to  80"  15'.     Scale, 

1  inch=l  mile ;  contour  interval  20  feet. 

Map  of  an  area  in  Monongalia  and  Marlon  Counties,  W.  V'a.,  and  Greene  County, 
Pa..  In  the  Alleeheny  Plnteau.  which  is  here  so  de«*nly  dissected  that  pracllcallv 
none  of  the  original  surface  remains.     The  highest  hilltops,  which  probably  repre- 
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sent  Dearly  the  position  of  the  old  plateau,  stand  1,500  to  1,600  feet  above  sea  lerel 
in  the  southern  part  of  the  area  and  somewhat  lower  in  the  northern  part.  The 
narrow  V-shapea  valleys  are  cut  to  a  depth  of  500  to  800  feet.  The  valley  of 
Dunkard  Crcelc,  along  the  State  line,  contains  remnants  of  an  old  valley  floor 
lying  about  60  feet  above  the  present  stream.  This  is  a  new  edition  of  the  Blades- 
vllle  map  showing  revised  culture  for  the  part  in  West  Virginia. 

Maxnington  :  Latitude,  SO**  30'  to  39'  45' ;  longitude,  80**  15'  to  80'  30'.     Scale, 

1  inch=l  mile ;  contour  interval  20  feet. 

Map  of  parts  of  Marion,  MononRnlla,  and  Wetzel  Counties,  W.  Va.,  and  Greene 
County,  Pa.,  in  the  Allegheny  Plateau.  The  plateau  surface  has  been  so  completely 
dissected  by  the  many  small,  sharply  incised  valleys  and  ravines  that  almost  none 
of  It  remains,  but  if  it  were  to  be  restored  by  filling  the  valleys  to  the  heigtit  of  the 
hilltops  it  would  stand  1,500  to  1,600  feet  above  sea  level.  Some  of  the  larger 
valleys  are  500  to  GOO  feet  deep  and  have  narrow  strips  of  flood  plain.  Many  oil 
wells  are  scattered  through  the  central  and  southern  parts  of  the  area.  This  map 
was  originally  issued  in  1005.     The  culture  has  been  revised  for  this  edition. 

West  Virginia-Virginia 

Bbamweix:  Latitude  37**  15'  to  37'*  30' ;  longitude,  81'  15'  to  81*  30'.    pcale,  1 

inch=l  mile ;  contour  interval,  50  feet. 

Map  of  an  area  in  McDowell,  Wyoming,  and  Mercer  Counties,  W.  Va.,  and  Ta«e- 
well  County,  Va.  This  area  includes  the  heart  of  the  celebrated  Pocahontas  coal 
field,  which  was  first  opened  at  the  town  of  Pocahontas,  but  development  was  soon 
carried  across  the  ridge  to  the  main  field  on  the  head  of  Elkhorn  Creek.  The  field  Is 
served  by  the  Norfolk  &  Western,  Virginian,  and  Louisville  &  Nashville  Railroads. 
It  licH  mainly  In  the  Plateau  province,  but  the  southeastern  part  Is  in  the  Appa- 
lachian Valley,  a  region  of  folded  rocks,  which,  because  of  the  folding,  is  cbaracte^ 
izod  by  ridges  trt>nding  northeast.  Usually  the  passage  from  the  Appalachian  Valley 
to  the  Plateau  province  requires  a  climb  of  several  hundred  feet,  but  at  a  point 
al)out  5  miles  southwest  of  Pocahontas  it  is  necessary  to  descend  about  800  f^^t  to 
reach  the  bottoms  of  the  valleys  in  the  coal  field.    The  coal  field  was  once  a  slopinf 

Elateau  whose  surface  ranged  in  altitude  from  about  3,500  feet  to  about  2,300  leetj 
ut  the  streams  have  cut  so  vigorously  that  they  have  destroyed  most  of  the  lerd 
surface,  leaving  hills  and  ridges  whose  summits  are  nearly  at  the  level  of  the  old 

{plateau  and  whose  bases  are  from  800  to  1,500  feet  lower.    A  map  of  this  area  wu 
ssued  in  1911  as  the  "Pocahontas  special.'*    The  culture  has  been  revised  for  this 
edition. 

Wisconsin 

♦Gays  Mills:  Latitude,  43'  15'  to  43**  30' ;  longitude,  90'  46'  to  91*.    Scaler 

1  inch=l  mile ;  contour  interval,  20  feet. 

Map  of  parts  of  Vernon  and  Crawford  Counties,  in  the  Driftlesa  Area.  The  g»' 
eral  upland  stands  about  1,200  feet  above  sea  level,  and  a  few  low  knobs  and  ridnf 
are  about  100  feet  higher.  Considerable  nearly  level  land  remains  on  the  mala 
ridges,  whose  flanks,  however,  are  rather  sharply  dissected  by  many  small  ravinej^ 
The  larger  valleys  are  cut  to  a  depth  of  400  to  500  feet  and  have  flood  plains  ball 
a  mile  wide,  on  which  the  streams  meander  in  wriggling  curves  and  which  are 
marked  by  a  number  of  small  oxbow  lakes. 

♦  La  Farge:  Latitude,  43'  30'  to  43**  45' ;  longitude,  90'  30'  to  90'  46'.    Scale, 

1  inch=  1  mile ;  contour  interval,  20  feet. 

Map  of  parts  of  Vernon,  Richland,  and  Monroe  Counties,  in  the  Driftlesa  Arei* 
The  general  upland  stands  1,200  to  1,300  feet  above  sea  level.  The  tops  of  toe 
main  ridges  are  more  or  less  level,  but  their  flanks  are  dissected  by  many  lo^ 
ravines.  The  larger  valleys  are  cut  to  a  depth  of  300  to  400  feet  and  have  flow 
plains  less  than  half  a  mile  wide,  on  which  the  streams  meander  in  small  curves. 

♦  ViBOQUA :  Latitude,  43'  30'  to  43'  45' ;  longitude,  90'  46'  to  91^    Scale,  1 . 

inch=l  mile;  contour  interval,  20  feet. 

Map  of  parts  of  Vernon,  Monroe,  and  La  Crosse  Counties,  in  the  Driftleis  A^JJ 
The  general  upland  stands  1,200  to  a  little  more  than  1,800  feet  above  sea  let^ 
CouHiderable  nearly  level  land  remains  on  the  main  divides,  especially  that  traveri0« 
by  the  railroad  and  highway  connecting  Vlroqua  and  Cashton.  Tne  main  vf^utff 
arc  cut  to  a  depth  of  400  to  500  feet  and  have  flood  plains  less  than  half  a  bbk 
wide.    Most  of  tlie  side  valleys  and  ravines  are  small  ana  V-shaped. 

Wyoming 

Oil  and  gas  fields  of  the  State  of  Wyoming.    Scale,  1  inch =8  miles  (appro^ 

mately).    Size,  41  by  54  inches. 

IJase  map  of  the  Stotc  of  Wyoming  on  the  scale  of  1  to  600,000.  without  contojjg- 
showing,  by  overprints  in  several  colors,  the  location  of  the  oil  flelda,  gas  fl^^ 
anticlinal  axes,  oil  reflncrles,  and  trunk  pipe  lines.  The  names  of  most  of  the  **^ 
cllnes  are  shown  on  the  map,  and  an  Index  at  the  margin  gives  the  location  of  f 
named  anticlines  by  townships  and  ranges  and  the  source  of  the  information. 
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GEOLOGIC  BBANCH 
SCOPE  AND  ORGANIZATION  OF  WORK 

The  work  of  the  geologic  branch  was  performed  throughout  the 
fiscal  year  by  only  two  coordinate  divisions,  the  division  of  mineral 
resources  having  been  transferred  to  the  Department  of  Commerce 
at  the  end  of  the  last  fiscal  year,  ^he  general  organization  during 
the  year  has  been  as  follows : 

Geologic  branch :  W.  G.  MendenhaU,  chief  geologist. 

Division  of  geology :  W.  G.  MendenhulL  geologist  in  charge. 

Division  of  chemistry  and  physics :  George  Steiger,  chief  chemist,  in  charge. 

APPROPRIATIONS 

The  acts  carrying  Geological  Survey  appropriations  for  the  fiscal 
year  ending  June  30,  1926,  provide  tne  following  amounts  for  the 
direct  work  of  the  geologic  branch: 

Geologic  surveys $325,000 

Scientific  assistants  in  the  District  of  Columbia 18, 600 

Chemical  and  physical  research 40,000 

383,600 

In  addition  the  geologic  field  work  requisite  for  the  classification 
of  mineral  lands  was  done  b^  means  of  an  appropriation  made  for 
the  classification  of  the  public  lands  at  a  total  cost  of  $41,800. 

DIVISION    OF   GEOLOGY 
OKOAKIZATIOH  AHD  PEBSONKEL 

The  division  of  geology  includes  the  nine  sections  indicated  below : 

Geology  of  metalliferous  deposits,  G.  F.  Lonj^hlin.  geologist  in  charge. 
Paleontology  and  stratigraphy.  T.  W.  Stanton,  geologist  in  charge. 
Glacial  geology,  W.  C.  Alden,  geologist  in  charge. 
Geology  of  iron  and  steel  metals,  E.  F.  Burchard,  geologist  in  charge. 
Coastal  Plain  investigations,  L.  W.  Stephenson,  geologist  in  charge. 
Areal    geology,    Sidney    Paige,    geologist    in    charge     (resigned    February 
28  1926). 
Geology  of  nonmetalliferous  deposits.  G.  R.  Mansfield,  geologist  in  charge. 
Geology  of  fuels,  W.  T.  Tliom,  jr.,  geologist  in  charge. 
Petrology,  C.  S.  Ross,  geologist  in  charge. 

In  addition  to  the  units  of  administrative  organization  the 
division  includes  two  advisory  committees — ^the  committee  on 
g^logic  names,  T.  W.  Stanton,  chairman,  and  the  physiographic 
committee,  M.  R.  Campbell,  chairman.  These  committees  consider 
'1  detail  all  problems  falling  within  their  respective  fields  and  advise 
^ho  chief  geologist  of  their  findings  as  a  basis  for  administrative 
Action. 

The  division  also  exercises  technical  supervision  over  the  section 
^f  geologic  map  editing,  through  G.  W.  Stose,  geologist  in  charge, 
^^d  administrative  control  over  the  observatory  at  the  Volcano 
^ouse,  Hawaii,  of  which  T.  A.  Jaggar,  jr.,  is  in  charge. 

.  At  the  beginning  of  the  fiscal  year  the  division  included  108  geolo- 
p5its  of  various  grades.  During  the  year  4  resigned,  2  died,  4  were 
JJ^ansferred,  and  5  were  added  to  the  staff,  so  that  the  number  on 
^h«  rolls  at  the  end  of  the  year  was  103.  The  division  included  4 
^I'aftsmen  (1  temporary)  and  5  preparators  of  fossils.    In  tJie  dAxv- 
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eal  and  messenger  force  there  was  1  accession  and  4  separations, 
leaving  a  total  of  28  at  the  end  of  the  year  (26  permanent  and  2 
temporair). 

David  White  was  on  leave  without  pay  from  July  8  to  the  end  of 
the  fiscal  year,  with  the  exception  of  brief  periods  in  November  and 
June,  to  act  as  chairman  of  the  division  of  geology  and  geography 
of  the  National  Research  Council. 

Sidney  Paige,  who  had  charge  of  the  section  of  areal  geology, 
resigned  February  28  to  accept  a  position  with  the  Amerada  Cor- 
poration for  work  in  South  America. 

F.  L.  Hess  was  transferred  on  August  10  to  the  Bureau  of  Mines. 

W.  T.  Lee  died  June  16,  1926. 

J.  B.  Woodworth  died  August  4,  1925. 

H.  D.  !Miser  was  granted  a  furlough  beginning  August  29  for 
the  remainder  of  the  fiscal  year  to  take  over  the  duties  of  State 
geologist  of  Tennessee. 

£.  F.  Burchard  was  granted  leave  without  pay  for  four  months 
from  July  6,  1925,  to  examine  deposits  of  iron  ore  in  Argentina  for 
the  Argentine  Government. 

Arthur  Keith  was  on  leave  without  pay  for  two  montlis  from 
March  17,  delivering  a  course  of  lectures  at  the  University  of  Texas. 

Ekiward  Sampson,  having  joined  the  geologic  staff  at  Princetoa 
University,  was  placed  in  a  per  diem  status  September  27. 

Geologists  D.  F.  Hewett,  Julia  Gardner,  M.  I.  Goldman,  E.  0. 
Ulrich,  and  H.  G.  Ferguson  attended  the  Fourteenth  International 
Geological  Congress  at  Madrid,  Spain. 

AIX0TMSVT8  AVD  £XPXVDZTinUB8 

The  funds  available  for  the  work  of  the  division  of  geology  for 
the  fiscal  year  were  as  follows : 

Geologic  surveys $325, 000 

ClasiKification  of  lands 41,  800 

Scientific  assistants 14, 600 

Search  for  iwtash  deposits  (allotted  from  appropriation 

for  chemical  and  physical  research) 3, 850 

Repayments  from  other  departments 970 

Repayments  from  States  and  cities 3,240 

380,460 

The  expenditures  from  these  funds  may  be  classified  by  subjecta 
approximately  as  follows : 

Hawaiian   volcanology $11, 650 

Geolopry  of  metalliferous  deposits 60,000 

Geology  of  nonmetalliferous  deposits 11, 000 

Geology  of  fuels  (oil.  gas.  coal) 79.000 

Scientific  researches  not  directly  connected  with  economic 

geology,  etc 128,960 

Supervision,  administration,  services  of  clerical,  technical, 

and  skilleti-Iabor  forces,  etc 96,350 

Budget  reserve  and  unexpended  balance 2. 500 

380,460 

Of  the  aniounts  available  for  geologic  work  approximately  $95,000 
was  used  directly  to  pay  field  expenses.  About  73  per  ceiit  of  this 
amount  was  expended  for  work  west  of  the  one-hunaredth  meridian 
and  about  27  per  cent  for  work  east  of  it. 
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OOHMZTTSS  ON  OSOLOOIO  VAXES 

The  committee  on  geologic  names,  under  the  chairmanship  of 
T,  W.  Stanton,  reviews  the  geologic  manuscripts  submitted  for  pub- 
lication, advises  authors  and  otlier  inquirers  as  to  established  nomen- 
clature, and  through  its  systematic  accumulation  of  records  of  the  use 
of  geologic  names  performs  an  essential  service  in  preventing  con- 
fusion in  this  vexing  field.  Under  the  directioa  of  the  chairman 
the  seci-etarv  of  the  committee.  Miss  M.  G.  Wilmarth,  has  prepared 
a  number  or  charts  indicating  the  current  ideas  of  correlation  in  par- 
ticular regions.  These  charte  have  been  photolithographed  and  dis- 
tributed widely  to  working  geologists,  to  whom  they  have  been  of 
much  assistance  in  the  solution  of  local  problems  and  in  the  use 
of  the  voluminous  existing  literature. 

PHYSIOOKAFHIO  OOKMITTSS 

The  physiographic  committee,  under  the  chairmanship  of  M.  R. 
Campbell,  continued  to  review  the  manuscripts  of  papers  dealing 
with  geography  and  physiography  and  the  use  of  technical  terms 
therein,  and  to  accumulate  material  for  a  revision  of  the  physio- 
graphic divisions  of  the  United  States.  It  also  is  the  source  oi  in- 
formation supplied  to  inquirers  on  geomorphic  subjects  and  on  the 
particular  topographic  maps  that  are  best  suited  for  use  in  teaching. 

THE  WOKK  IH  OEVEKAL 

In  numberless  ways,  many  of  them  most  obvious,  others  but  ob- 
scurely discernible,  the  Nation  is  still  feeling  the  surge  of  the  World 
War.  One  of  the  less  widely  recognized,  perhaps,  of  these  many 
after-effects  is  the  recognition  of  the  value  of  science  which  has 
spread  through  industry  in  recent  years.  Scientists  and  industrial 
leaders  became  acquainted  by  working  side  by  side  in  a  common  cause 
through  1917  and  1918.  Each  learned  to  respect  the  contribution  that 
the  other  made  to  the  solution  of  the  acute  and  vital  problems  of  the 
time.  When  the  crisis  was  over,  many  leaders  of  industry  went 
home  with  a  greatly  enhanced  respect  for  "  research  "  and  for  the 
paen  engaged  in  it.  They  had  found  that  these  men  were  human  be- 
uigs,  with  no  special  endfowments,  perhaps,  but  with  special  knowl- 
edge and  training  and  a  surprising  capacity  to  use  them  in  practical 
''^ays.  The  more  alert  among  the  business  leaders  promptly  utilized 
this  experience,  and  as  a  result  industrial  laboratories  and  scientific 
staffs  in  industry  have  greatly  multiplied  since  the  war.  Further- 
?iore,  these  leaders  are  now  manifesting  a  sympathy  with  research 
in  general  and  a  desire  to  foster  it,  with  niU  confidence  that  the 
^ults  will  be  of  value.  Prior  to  this  experience  science  and  scien- 
tists had  been  to  them  vague  terms,  connoting  something  queer  and 
'iJipractical,  to  be  tolerated  perhaps  because  an  inscrutable  power  for 
^ttie  mysterious  reason  had  placed  them  on  earth  but  not  entering  at 
*U  into  everyday  affairs. 

I*or  the  time  being,  at  least,  that  state  of  mind  has  passed.  Sci- 
^^ce  and  research  are  in  demand.     But  the  demand  is  often  em- 
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barrassing.     The  understanding  acquired  by  the  industrial  leaders 
is  not  complete.    There  is  still  something  of  the  commercial  ten- 
dency to  order  a  piece  of  research  by  telegraph  for  delivery  next; 
day — to  expect  the  scientist  to  answer  on  the  instant  a  question  that 
he  may  be  able  to  answer  after  a  year  or  a  lifetime  of  work.     Yet- 
scientific  results  are  wanted — more  generally  and  more  intelligently 
and  more  insistently  than  a  decade  ago. 

The  Geological  Survey  recognizes  and  would  like  to  respond  U^ 
this  changed  and  changing  attitude.     In  its  field  it  continues,  witlsi- 
the  staff  and  the  means  available  to  it,  to  endeavor  to  do  soundK. 
work  and  to  follow  sound  principles.    In  geologv  three  main  trends 
may  be  recognized  in  its  endeavors,  although  these  may  all  merg^ 
in  individual  projects.     First,  it  seeks  to  devote  some  of  its  energies 
to  the  establishment  of  principles  and  the  discovery  of  new  gener — 
alizations  and  new  laws  of  wide  applicability.    These  new  discov- 
eries may  be  made  in  the  field  of  petroleum  geology,  or  the  geology 
of  the  metals,  or  glaciology,  or  paleontology,  or  seismology.    Biit^^ 
once  established,  they  are  sure  to  have  wide  applicability  either  i: 
industry  or  in  the  more  general  field  of  maii^s  intelligent  adaptatio: 
to  his  environment.     Second,  it  endeavors  continually  to  make  Imow 
new  facts.    These  may  take  the  form  of  a  geologic  map,  whicls. 
thereafter  becomes  the  guide  of  the  metal  miner  or  the  petroleuirm. 
engineer  or  the  teacher.     Or  they  may  be  set  forth  in  a  report  de — 
scribing  and  illustrating  the  extinct  life  of  a  past  epoch,  and  thi^ 
enables  the  commercial  geologist  to  determine  the  relative  ages  of  th^ 
rocks  with  which  he  has  to  deal.    To  an  oil-company  geologist  or  «^ 
mining  engineer  such  a  report  may  be  like  a  road  map  to  a  tourisrt. 
These  are  perhaps  indirect  services  to  the  mining  industry,  but  finalljr 
it  also  endeavors  to  serve  this  industry  directly  in  its  economic  re- 
ports, which  may  describe  in  detail  the  character,  quality,  and  exact 
position  of  deposits  of  rock  phosphate,  or  coal,  or  building  stone,  or 
petroleum.     Such  reports  are  immediate  guides  to  mining  and  are 
the  basis  for  the  detailed  work  in  local  areas  of  the  company  geologist 
or  engineer. 

In  none  of  these  three  lines  of  endeavor  is  the  Geological  Survef 
doins:  all  the  work  that,  as  a  lon^  established  scientific  bureau,  it 
should  do  or  is  expected  to  do.  The  multiplication  of  commercial 
geologists  who  are  applying  the  science  in  industi-y  multiplies  the 
demands  for  fundamental  science  to  apply.  More  paleontology  is 
wanted,  more  sound  geologic  mapping,  more  and  better  bases  for 
correlation,  more  understanding  or  the  processes  of  ore  deposition, 
more  broad  structural  studies,  more  knowledge  of  the  geologic 
reasons  underlying  earthquake  activity.  Something,  but  by  no  means 
enough,  is  done  in  these  various  fields  which  the  Geological  Survey 
is  properly  expected  by  the  scientific  and  the  lay  public  to  occupy. 
The  work  of  the  year  is  outlined  below  in  some  detail  by  States,  but 
a  few  of  its  salient  features  may  be  summarized  here. 

The  preparation  of  State  geologic  maps,  usually  in  cooperation 
with  the  State  organizations,  continues.    The  map  of  Alabama,  pre- 

f>ared  in  cooperation  with  Dr.  E.  A.  Smith,  State  geologist,  for  pnb- 
ication  by  the  State,  was  in  press  at  the  end  of  the  year;  and 
those  of  Oklahoma  and  New  Mexico  were  completed  and  are  in 
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'ooess  of  publication  by  this  organization.  Systematic  progress  is 
)ing  made  on  the  map  of  Texas,  with  the  cooperation  or  the  State 
eological  Survey  and  the  active  geologists  in  the  State.  All  these 
bate  maps  will  contribute  to  a  new  geologic  map  of  the  United 
bates,  wnich  is  planned  for  issue  eventually. 
Guides  to  ore  in  the  Leadville  district,  Colorado,  by  G.  F.  Lou^hlin, 
as  issued  as  Bulletin  779.  It  contains  a  summary  of  the  resmts  of 
le  work  of  Emmons,  Irving,  and  Loughlin  that  will  appear  in 
ill  in  Professional  Paper  148,  which  went  to  the  Public  Printer 
I  May.  This  short  report  attempts  to  present  briefly  and  succinctly 
le  facts  and  the  sug^stions  of  most  value  to  operators  that  have 
isulted  from  the  studies  of  the  past. 

A  study  of  the  deeper  workings  in  the  Mother  Lode  district  of 
alifornia  that  have  been  opened  since  the  earlier  investigations  of 
lat  district  by  Lindgren  and  Ransome  was  completed  during  the 
?ar  by  Adolph  Knopf.  The  report,  prepared  in  cooperation  with 
le  State  mineralogist  and  embodying  the  results  of  these  investi- 
itions,  is  in  hand.  Another  important  report  in  the  metalliferous 
3ld,  completed  during  the  year,  is  one  by  B.  S.  Butler  and  W.  S. 
urbank  on  the  copper  deposits  of  Michigan.  This  report  embodies 
le  results  of  several  years'  intensive  study  by  Mr.  Butler,  at  first 
ider  private  auspices  but  later  under  the  direction  of  the  Geological 
urvey. 

Detailed  .studies  of  western  coal  fields,  including  the  North  Sheri- 
in  field  in  Montana,  the  Wasatch  Plateau  fielas  in  Utah,  and  the 
!anna  and  Carbon  Basin  fields  in  Wyoming,  were  continued. 
The  structural  and  economic  studies  in  the  Goodsprings,  La«* 
egas,  and  Walker  Lake  regions  of  the  Great  Basin  were  advanced. 
Imilar  work  was  done  in  Idaho  on  phosphate  deposits  and  in  Cooke 
ity,  Mont.,  on  metalliferous  deposits.  A  reconnaissance  of  the 
remising  manganese  deposits  of  the  Olympic  Peninsula,  Wash.,  was 
ade  and  a  brief  report  prepared. 

The  region  of  the  Montana  earthquake  of  June  27,  1925,  was 
camined  geologically,  and  a  report  on  it  is  in  press.  A  brief 
ress  statement  has  also  been  issued  summarizing  the  results  of  field 
udies  of  the  New  England  earthquakes  of  1924  and  1925. 
The  examination  of  cuttings  from  oil  wells  in  western  Texas  and 
istem  New  Mexico  has  continued  as  a  part  of  the  search  for  com- 
mercial potash  deposits.  A  Federal  appropriation  of  $100,000  was 
lade  toward  the  end  of  the  year  for  core  drilling  in  areas  that 
lay  be  recommended  as  a  result  of  the  work  of  the  United  States 
ieological  Survey  during  the  last  decade  and  more,  so  that  quanti- 
itive  data  may  soon  be  expected  to  supplement  the  merely  qualita- 
ive  information  heretofore  available. 

Suggestive  papers  have  been  prepared  by  Messrs.  Van  Orstrand 
nd  Thom  on  the  structural  significance  of  earth  temperatures  meas- 
red  by  Mr.  Van  Orstrand  in  some  of  the  western  oil  fields.  The 
il  industry  is  interested  in  this  subject,  and  work  by  the  Geological 
urvey  is  likely  to  be  supplemented  in  the  future  by  work  done 
Elder  private  auspices. 

In  the^physical  laboratory  Mr.  Nutting  suggested  to  the  oil  opera- 
>rs  of  Bradford,  Pa.,  a  modification  of  the  water  drive  by  the  in- 
oduction  of  a  soda  solution  which,  under  laboratory  conditions, 
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separates  the  oil  from  the  sand  grains  and  results  in  a  clean  drive 
and  a  full  recovery  of  oil.  The  experiment  is  now  being  tried  in 
the  field,  and  the  results  will  be  watched  with  ^eat  interest. 

E.  O.  Ulrich  studied  many  of  the  European  I^aleozoic  sections 
in  July,  August,  and  September,  1925,  in  consultation  with  Euro- 
pean geolomsts  and  paleontologists.  This  work  was  done  in  con- 
nection witn  his  studies  of  the  North  American  Paleozoic,  especially 
for  the  light  it  might  throw  on  his  proposed  Ozarkian  and  Canadian 
systems. 

The  work  at  the  Hawaiian  Volcano  Observatory  was  continued 
throughout  the  year,  and  Congress  made  provision  for  the  expan- 
sion of  this  work  during  the  next  fiscal  year.  Kilauea  Volcano 
was  quiescent  during  the  year,  but  a  spectacular  eruption  of  Mauna 
Loa  took  place  in  April,  1926. 

OOOPEBATZON 

Cooperation  with  a  number  of  State  surveys  and  other  official 
orgamzations  continued  throughout  the  year. 

The  Colorado  Metal  Mining  Fund  cooperated  in  a  survey  of  the 
deeper  levels  at  Cripple  Creek  and  entered  into  an  agreement  for 
more  extensive  cooperation  in  a  general  geologic  survey  of  the  knowo 
and  possible  mineralized  areas  of  the  States. 

Cooperation  with  the  State  geologist  of  Florida  was  effected  for 
the  purpose  of  revising  the  geologic  inap  of  the  State  and  the  re- 
port on  its  geology  and  water  resources.  The  Geological  Survey  also 
cooperated  with  the  Smithsonian  Institution  in  an  investigation  of 
reported  prehistoric  human  remains  in  Florida. 

The  revision  of  the  geologic  map  of  Alabama  and  the  preparation 
of  the  accompanying  text  were  undertaken  jointly  by  members  of  the 
State  and  Federal  survey  staffs.  The  work  was  nearing  completion 
at  the  end  of  the  year. 

The  systematic  cooperation  with  the  State  geologist  of  Kansas 
on  oil  and  gas  problems  and  on  the  preparation  of  a  State  map  was 
continued,  and  similar  relations  were  maintained  with  the  Texifl 
State  Survey. 

The  California  Mother  Lode  report,  the  field  work  on  which  was 
cooperative,  was  submitted  at  the  end  of  the  year. 

I*rogress  was  made  on  the  Pend  Oreille  and  other  cooperative  re- 
ports m  Idaho,  and  minor  cooperation  was  effected  with  Connecticut 
and  Pennsylvania.  Other  cooperation  was  carried  out  with  the  Na- 
tional Academy  of  Sciences,  the  Hawaiian  Research  Association,  the 
Office  of  Indian  Affairs,  the  Bureau  of  Mines,  and  the  cities  of  De- 
troit, Mich.,  and  Clifton  Forge,  Va.  ^ 

WOKK  or  THE  YEAS  BT  STATES 
ALABAMA 

Charles  Butts  prepared  a  itaper  embracing  a  statement  of  new  dlscoverieB 
In  the  Devonian  rocks  of  Alabama  for  presentation  before  the  Geologksl 
Society  of  Washinjcton  and  publication  in  a  sclentiflc  journal.  A  press  bulletin 
was  prepared  by  Mr.  Butts  on  the  extont  of  tlie  Montevallo  coal  bed  of  the 
southern  part  of  tlio  Cahaba  coal  field,  to  settle  the  Identity  of  the  ctHil  bed 
mined  at  the  Straven  mine,  Straven,  Shelby  County,  and  he  revised  the 
economic  portion  of  the  Bessemer-Vandlver  folio.  The  geologic  map  of  Ala- 
bama and  accompanying  descriptive   text  prepared   In  cooperation  with  the 
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State  Geological  Survey  have  been  completed  and  will  soou  be  ready  for  dis- 
tribution by  the  State.  Mr.  Butts,  L.  W.  Stephenson,  and  C.  W.  Cooke,  Tep- 
resenting  the  United  States  Geological  Survey,  mapped  the  Paleozoic,  Tertiary, 
and  Quaternary  formations,  and  G.  I.  Adams,  representing  the  State,  mapped 
the  crystalline  rocks.  Mr.  Cooke  prepared  a  paper  on  the  correlation  of  the 
Eocene  formations  of  Mississippi  and  Alabama.  G.  II.  Girty  continued  the 
preiiaration  of  a  pai)er  on  the  Carboniferous  fauna  from  the  town  of  Trinity. 
Publications :  Bulletin  781-A :  Professional  Paper  140-E ;  Press  Notice  5989, 
•*  The  extent  of  the  Montevallo  coal  bod  of  the  southern  i)art  of  the  Cahaba 
coal  field.  Ala." 

ABIZONA 

M.  N.  Short  completed  an  article  on  ore  deposition  and  enrichment  at  the 
Magma  mine.  Superior.  Ariz ,  of  which  I.  A.  Ettlinger  is  coauthor,  for  publi- 
cation in  the  Transactions  of  the  American  Institute  of  Mining  and  Metallurgi- 
cal Ehigineers.  The  Permian  of  Arizona  and  New  Mexico  was  the  subject  <\f  a 
paper  by  N.  H.  Darton  prepared  for  publication  in  the  Bulletin  of  the  American 
Association  of  Petroleum  Geologists.  F.  E.  Matthes  wrote  an  article  on  the 
map  of  Grand  Canyon  National  Park,  in  collaboration  with  R.  T.  Evans,  of  the 
topographic  branch,  which  was  published  in  the  Military  Engineer.  A  paper  on 
structural  studies  in  southern  Nevada  and  western  Arizona,  by  C.  R.  Longwell, 
was  presented  at  the  annual  meeting  of  the  G(K)logical  Society  of  America  and 
offered  for  publication  by  that  society. 

I^ublications :  Bulletin  771;  Professional  Paper  140-B;  Press  Notices  6332. 
"Mastodons  and  glyptodonts  in  San  Pedro  Valley.''  and  2119,  *'Aravaipa  and 
Stanley  mining  districts." 

ABKANBAS 

L.  W.  Stephenson  continued  the  preparation  of  a  report  on  the  stratigraphy 
of  the  Upper  Cretaceous  formations  of  Texas,  Oklahoma,  and  Arkansas  and 
presented  at  the  Dallas  meeting  of  the  American  Association  of  Petroleum 
Geologists  a  paper  on  this  subject,  which  was  subsequently  revise<l  for  pub* 
Uoition  in  the  bulletin  of  that  association..    J.  B.  Reeside,  Jr.,  examined  and 
reported  on  a  small  collection  of  fossil  ammonites  from  the  Brownstow^n  marl 
for  Mr.  Stephenson.    The  Cretaceous  rocks  in  southwestern   Arkansas,  em* 
bracing  parts  of  Sevier,  Little  River,  Howard,  Hempstead,  Clark,  Nevada,,  and 
Pike  Counties,  were  mapped  by  C.  H.  Dane,  assisted  by  Paul  D.  Torrey,  after 
a  preliminary  reconnaisance  of  the  area  with  L.  W.  Stephenson  and  H.  D. 
Miser.    Later  Mr.  Stephenson  and  Mr.  Dane  made  a  field  trip  for  the  purpose 
of  reviewing  the  geology  of  the  area  and  correlating  the  formations  with 
those  of  northeastern  Texas.     Mr.  Dane  began  a  rei)ort  on  the  areal  geology 
and  stratigraphy  of  the  oil-bearing  Cretaceous  formations  of  southwestern  Ar- 
^usas  and  prepared  a  press  notice  on  the  stratigraphy.    H.  D.  Miser,  O.  S.  Ross, 
and  L.  W.  Stephenson  continued  work  on  a  report  on  the  volcanic  rocks  in 
the  Upper   Cretaceous   of   southwestern   Arkansas,    northeastern   Texas,   and 
Kutheastern  Oklahoma.     Messrs.  Miser  and  Ross  prepared  a  note  on  the  dis- 
covery of   pre-Cambrian   rhyolite   in   a   well   in   northwestern   Arkansas,   for 
publication  in  the  Bulletin  of  the  American  Association  of  Petroleum  Geologists. 
-^  report  on  the  fauna  of  the  lower  Boone  at  Batesville,  Ark.,  was  completed  by 
^».  H.  Girty. 

CALIFORNIA 

Field  work  in  the  Alleghany  mining  district,  Calif.,  was  completed  by  H.  G. 

'*erguson,   assisted  by  R.   W.   Gannett,   and  some  progress   was   made  on  a 

^port  on  the  geology  and  ore  deposits  of  the  district ;  F.  H.  Knowlton  reported 

^^  the  Miocene  plants.     F.  E.  Matthes  made  a  physiographic  reconnaissiince 

^  the  Kings  and  Kaweah  drainage  basins,   including  the   Se(iuoia   National 

^•rk.    Mr.  Matthes  revised  his  professional  paper  on  the  origin  of  Yosemite 

'alley,  continued  work  on  his  report  on  the  physiography  of  the  upjier  San 

^oaquin  basin,  completed  a  paper  on  the  glaciatlon  of  San  .Taciiito  Peak  for 

Publication  in  Science,  and  prepared  an  article  on  Kings  River  <'anyon  and 

^osemite  Valley  for  publication  in  the  Bnlletln  of  the  Sierra  Club.     Plants 

^f  the  Burnham  Chemical  C-o.,  Ami^rican  Troiia  Corporation,  and  Inyo  Chemical 

Co.  and  deposits  of  l>orax  and  bontonite  near  Shoshone  were  visited  by  G.  R. 

tfansfield  and  L.  F.  Noble,  and  Mr.  Mansfleld  also  visited  the  Red  Mountain 
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magnesite  mine,  east  of  Livermore.    Mr.  Noble  continued  field  and  office  studj 
of  the  San  Andreas  rift  and  of  the  nonmetalliferousi  minerals  of  the  southern 
part  of  the  State.     He  prepared  papers  on  the  borate  deposits  at  Kramer, 
Kern  County,  and  a  colemanlte  deposit  near  Shoshone,  with  a  sketch  of  the 
geology  of  a  part  of  Amargosa  Valley.     Adolph  Knopf  completed  his  report 
on  the  resurvoy  of  the  Mother  Lode  district.    C.  P.  Ross  Tisited  quicksllTer 
mines  in  California.    W.  P.  Woodring  and  P.  V.  Roundy  continued  work  on 
their  report  on  the  geology  and  oil  resources  of  the  Elk  Hills  district,  and 
Mr.  Woodring  prepared  an  article  on  Pliocene  Vivtparus-\ike  oi)ercula  from 
California  for  publication  in  Nautilus.    H.  W.  Hoots  complcteil  field  work  on 
the  Wheeler  Ridge  oil  field  and  adjacent  areas  at  the  south  end  of  San  Joaquia 
Valley  and  has  submitted  a  partial  report  on  these  areas  to  the  conserration 
branch.     Mr.  Hoots  also  did   structural  mapping  in  the  Salinas  Valley,  in 
Monterey  County,  and  submitted  a  report  to  the  conservation  branch.    W.  S.  W. 
Kew  prepared  an  article  on  the  geology  of  the  San  Pedro  Hills,  based  on  wort 
done  while  he  was  a  member  of  tlie  Cjeologlcal  Survey,  for  publication  by  the 
Los  Angeles  Chamber  of  Mines  and  Oil.    T.  W.  Stanton  identified  Cretaceous 
fossils  from  southern  California  for  the  San  Diego  Museum  of  Natural  Historj 
and  reported  on  Cretaceous  invertebrates  for  R.  B.  Steward. 
Publication:  Bulletin  768. 

•     ■  COLORADO 

G.  F.  Loughlin,  assisted  by  J.  C.  Beam  and  T.  S.  Lovering,  studied  the  d«»ep 
mines  in  the  Cripple  Creek  district,  and  Mr.  Loughlin  completed  a  report  on 
"Guides  to  ore  in  the  Leadville  district'*  (Bulletin  779).  B.  S.  Butler  and 
Mr.  Lovering  prepared  for  u  study  of  tlie  mining  geology  of  Colorado,  to  be 
commenced  in  the  next  fiscal  year  in  cooperation  \rith  the  Colorado  Metal  Min- 
ing Fund.  E.  S.  Larsen,  assisttMl  by  John  W.  Vanderwilt.  revlewetl  the 
geology  of  a  portion  of  the  San  Juan  Mountains.  The  manuscript  of  a  report 
on  the  Quaternary  geology  and  physiography  of  the  San  Juan  region  by  W.  W. 
Atwood  and  K.  F.  Mather  was  completed.  Mr.  Atwood  prepared  an  article  on 
the  utilization  of  a  rugged  mountain  region,  based  on  a  survey  of  the  San 
Juan  Mountains,  for  publication  InE^conomlc  Geography.  Stratigraphie  work 
on  the  Book  Cliffs  and  Grand  Mesa  was  done  by  E.  M.  Spieker  and  J.  B. 
lieeside,  jr.,  as  i>art  of  a  study  of  the  Mcsozoic  and  Tertiary  formations  exposed 
along  the  Book  Cliffs  between  Woodside,  Utah,  and  Palisade,  Colo.  Mr.  Ree- 
!side  examined  Cretaceous  and  T(*rtiary  fossils  collected  in  the  Book  Cliffs 
and  adjacent  regions,  ITtah  and  Colorado,  by  Mr.  Spieker  and  himself  in  1925; 
late  Pierre  fossils  for  I*rof.  J.  Harlan  Johnson,  of  the  Colorado  School  of 
Mines;  and  Cretaceous  fossils  collected  In  1924  In  northeastern  Colorado  by 
K.  F.  Mather  and  i>arty.  A  report  on  the  oil  and  gas  resources  of  northeastern 
Colorado,  by  Mr.  Mather,  James  Gilluly,  and  R.  G.  Lusk,  was  completed  and 
transmitte<l  for  publication. 

Stratigraphie  work  in  connection  with  coal  and  oil  land  classification  In  west- 
ern Colorado  (Montrose  County)  and  southeastern  Utah  was  done  by  W.  T.lice, 
assisted  by  Paul  Torrey,  W.  W.  Boyer,  and  George  Hansen.    Mr.  Lee  and 
W.  T.  Thom,  jr.,  studied  critical  sections  within  this  area.    F.  H.  Knowlton 
reporte<l  on  Cretaceous  plants  from  western  Colorado  for  Mr.  Lee.    A  pre0 
notice  on  oil  possibilities  of  southwestern  Colorado  and  Boatheastem  Utak 
was  prepared   by  Messrs.  Thom,   Lee.   Boyer,   and   GlUuly.    W.   H.  Bradley, 
assisted  by  R.  D.  Ohrenschall.  made  stratigraphie  studies  of  the  Green  Rl^er 
oll-boaring  shale  in  eastern  Utah  and  northwestern  Colorado  and  continued 
the  preparation  of  reports  on  the  stratigraphy  of  the  Green  River  formation 
in  Colorado  and  Utah  and  on  the  alga  reefs  and  oolites  of  the  Green  Bit«r 
formation.     M.  R.  Campbell,  assisted  by  N.  W..  Bass  and  daring  June,  iWd 
by  K.  K.  Landes,  continued  structural  and  stratigraphie  work  in  the  Diton 
Peak.  Pilot  Knob,  and  Mount  Harris  quadrangles  and  in  Routt  County,  v  * 
basis  for  the  continuation  of  the  re])ort  on  the  eastern  Yampa  coal  field  bflgon 
by  J.  B.  Eby.    Mr.  Campbell  prepared  reports  on  oil-prospecting  applicatloB* 
for  lands  In  southern  Routt  County,  and  N.  W.  Bass  a  report  on  coal  In  **• 
Pilot  Knob  quadrangle,  for  the  conservation  branch.    Mr.  Baas  gatlieTed  dit* 
relative  to  development  on  the  Hamilton,  lies,  and  Morapos  domes  and  In  ^ 
Florence,  Boulder.  Fort  Collins,  and  Wellington  oil  fields  and  Wray  gBB  fleW. 
He  made  geologic  examinations  for  the  conservation  branch  as  to  oil  poolbiUti^ 
In  T.  5  N.,  R.  58  W.,  near  Fort  Morgan;  and  in  T.  5  S.,  R.  42  W.    W. J^ 
Alden  made  field  studies  of  the  physiography  and  glacial  geology  of  V^ 
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9f  Jackson  and  Routt  Counties.  A  paper  on  cancrinite  as  a  high-temperature 
hydrothermal  mineral  from  Colorado  was  written  by  E.  S.  Larsen  and  W.  F. 
IVMBhag  for  publication  in  the  American  Mineralogist.  C.  E.  Erdmann,  assisted 
by  W.  D.  Johnston,  jr.,  C.  J.  Peterson,  Seth  Ritchey,  and  O.  R.  Sherman,  under 
the  direction  of  C.  E.  Dobbin,  began  a  field  study  of  the  stratigraphy  and 
structure  of  the  coul  and  oil  shale  along  the  Book  ClifTs  in  the  vicinity  of 
Grand  Junction. 

Publications:  Bulletins  757,  777,  779,  and  785-A;  Professional  Paper  138: 
Press  Notices  2205,  "Coal  resources  in  MofTat  County,"  6332,  "History  of 
the  metal-mining  industry  in  Colorado,**  and  6064,  "Possibility  of  finding  oil 
in  southeastern  Utah  and  southwestern  Colorado.'* 

CONNECTICITT 

Mrs.  E.  B.  Knopf  began  a  field  and  oflice  study  of  the  crystalline  schists  in 
northwestern  Connecticut  in  cooperation  with  the  Connecticut  State  Geologi- 
cal and  Natural  History  Survey. 

DISTRICT  OF  COLUMBIA 

M.  R.  Campbell,  C.  K.  Wentworth,  C.  W.  Cooke,  and  Laurence  LaForge 
studied  terrace  deposits  and  underlying  sedimentary  deposits  of  the  District  of 
Golumbia,  and  Arthur  Keith  and  Mr.  LaForge  studied  and  obtained  geologic 
data  from  excavations  being  made  in  Washington. 

FLORIDA 

Julia  Gardner  completed  her  report  on  the  Tellinacea,  Solenacea,  Mactracea, 
Uyacea,  and  Molluscoidea  of  the  Alum  Bluff  group  of  Florida  and  prepared  a 
paper  on  the  nomenclature  of  the  sui)erspe<"ific  groups  of  Corbula  in  the  lower 
Miocene  for  publication  in  Nautilus.  W.  C.  Mansfield  collected  fossil  material 
from  the  Choctawhatchee  formation  between  Ocklockonee  and  Choctawhatchee 
Blvers  and  south  and  southwest  of  Tallahassee,  determined  the  stratigraphic 
relations  «nd  geographic  extent  of  the  formation,  and  continued  office  work  on 
Ms  report.  C.  W.  Cooke  studied  the  occurrence  and  stratigraphic  i)Osition  of 
vertebrate  fossils  near  Melbourne,  on  the  east  coast,  and  near  St.  Petersburg, 
on  the  west  coast,  in  cooperation  with  the  Smithsonian  Institution,  and  pre- 
pared a  pai>er  on  the  occurrence  of  fossil  man  and  Pleistocene  vertebrates  in 
Horida  for  publication  in  the  American  Journal  of  Science.  He  also  did  field 
work  for  a  revision  of  the  report  on  the  geology  and  water  resources  of  the 
State  and  the  State  geologic  map,  In  cooperation  with  the  Florida  Geological 
Survey. 

GEORGIA 

C.  W.  Cooke  collected  fossil  vertebrate  remains  from  the  Ocala  limestone, 
iiear  Cordole,  6a.,  for  the  National  Museum. 

IDAHO 

Preparatifm  of  the  cooperative  report  on  the  Pend  Oreille  district,  Idaho,  was 
oontinued  by  Edward  Sampson  and  J.  L.  Gillson,  and  Mr.  Gillson  wrote  a  paper 
&r  unofficial  publication  on  the  granodiorites  of  the  di.strict.  The  report  on  the 
Wood  River  region  of  the  Hailey  quadrangle,  by  C.  P.  Ross,  L.  G.  Westgate,  and 
J.  B.  Umpleby,  with  a  description  of  the  Minnie  Moore  and  neighboring  mines, 
^y  D.  F.  Hewett,  was  completed.  Mr.  Ross,  assisted  by  W.  H.  Newhouse  and 
later  by  C.  H.  Behre,  continued  field  investigations  in  the  Casto  quadrangle  and 
began  a  report  covering  these  investigations.  G.  R.  Mansfield,  assisted  by 
W.  B.  Lang,  studied  the  geology  and  mineral  resources  of  the  Paradise  Valley, 
Portneuf,  and  Ammon  quadrangles.  While  in  this  area  they  made  a  trip  to 
Hackay  and  the  Craters  of  the  Moon  National  Monument;  visited  the  Ana- 
etmda  Copper  Mining  Co.*s  phosphate  mine  at  Conda,  near  Soda  Springs;  and 
aiade  a  trip  to  King  Hill  and  vicinity  to  see  a  reported  nitrate  deposit.  Mr. 
Mansfield  has  nearly  completed  a  paper  on  the  geology  and  phosphate  deposits 
of  the  Portneuf  quadrangle.  Reports  on  collections  of  fossils  from  Idaho  were 
made  by  Messrs.  Glrty,  Kirk,  Knowlton,  W.  C.  Mansfield,  Roundy,  and  Stanton. 

Publications:  Bulletins  774  and  780-D;  Professional  Paper  140-A;  Press 
Notices  4088, '"Promising  Idaho  copper  district/*  and  6332.  '* Antimony  and 
quicksilver  in  central  Idaho." 
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ILUNOIS 


G.  B.  Slebenthal  accompanied  H.  A.  Buehler,  State  geologist  of  Missouri,  and 
J.  E.  Sparr,  of  the  Engineering  and  Mining  Jonrnal-Press,  on  a  reconnaissance 
trip  during  which  the  lead;  zinc,  and  fluorspar  deposits  of  southern  niinols 
were  studied  in  company  with  R.  C.  Allen  and  John  T.  Fuller. 

Publication :  Geologic  Folio  220. 


INDIANA 

Frank  T^everett  extended  his  glacial  studies  In  Ohio  Valley  lo  the  Tlcinity  of 
MadLson,  Ind.  O.  F.  Loughlln  spent  10  days  in  the  Bedford-Bloomington  region, 
studying  the  latest  developments  in  the  Indiana  oolitic  limestone  quarry  Indns- 
try,  and  continued  work  on  his  Indiana  limestone  report. 

lOWA 

In  company  with  Prof.  G.  F.  Kay,  State  geologist  of  Iowa,  and  Paul  Mac- 
CllntO(»k,  of  the  University  of  Chicago,  Frank  Leverett  made  a  reconnaissance 
of  the  several  glacial  drift  sheets  of  Iowa.  Mr.  Leverett  prepared  a  paper  on 
the  present  status  of  the  lowan  problem  for  the  American  Association  for  the 
Advancement  of  Science.  W.  T.  Thorn,  jr.,  made  a  reconnaisance  examination 
of  the  oil  possibilities  in  the  vicinity  of  Hamburg.  M.  B.  Campbell  examined 
some  coal  mines  in  Taylor  County.  G.  H.  Girty  and  P.  V.  Roundy  spent  three 
days  In  field  work  on  the  Permian  of  Iowa ;  Mr.  Glrty  continued  office  studies  of 
the  Kindcrhook  fauna,  and  Mr.  Roundy  continued  studies  of  outcrop  material 
in  connection  with  his  studies  in  micropaleontology.  W.  W.  Rubey  spent  a  brief 
period  lu  Iowa  and  Nebraska,  examining  outcrops  along  Missouri  River  near 
Sioux  City,  the  type  locality  of  the  Dakota  sandstone. 

KANSAS 

N.  W.  Bass  continued  cooperative  work  in  Kansas  and  revised  the  report  on 
oil  and  gas  possibilities  in  the  western  part  of  the  State,  with  special  reference 
to  Ellis  and  Hamilton  Counties,  to  be  published  as  Bulletin  11  of  the  Kansas 
Geological  Survey,  also  papers  on  the  asymmetry  of  Kansas  stream  valleys, 
structure  and  limits  of  the  Kansas  salt  beds,  and  geologic  structure  of  the 
Dakota  sandstone.  He  also  studied  the  results  of  recent  drilling,  examined 
well  cuttings  from  western  Kansas,  and  collected  and  compiled  diata  relating 
to  subsurface  conditions  In  eastern  Kansas,  especially  as  regards  the  structure 
of  the  surface  of  the  Mlssisslpplan  limestone.  In  continuation  of  the  coopera- 
tive work  with  the  Kansas  Geological  Survey,  Mr.  Bass  compiled  data  on 
Cowley  County  for  use  In  an  Investigation  of  Its  oil  and  gas  possibilities,  which 
Involved  field  mapping  of  the  geology,  plotting  logs  of  wells,  and  holding  con- 
ferences with  R.  C.  Moore,  State  geologist,  and  oll-compnny  men.  Well  cuttings 
and  outcrop  material  from  Kansas  were  examined  by  P.  V.  Roundy,  and  Car- 
boniferous material  by  G.  H.  Glrty.  Messrs.  Glrty  and  Roundy  spent  seven 
days  In  field  work  on  the  Permian  of  eastern  Kansas. 

KENTUCKY 

Frank  Leverett  continued  his  studies  of  the  Pleistocene  geology  of  Kentucky 
for  the  Kentucky  Geological  Survey,  examining  glacial  drift  and  associated 
deposits  near  Camp  Knox  and  making  a  study  of  deposits  in  Hart  County  In 
company  with  the  State  geologist.  C.  E.  Slebenthal  accompanied  H.  A,  Bneh- 
ler,  State  geologist  of  Missouri,  and  J.  E.  Spurr,  of  the  Engineering  and  Mining 
Journal-Press,  on  a  reconnaissance  trij),  during  which  the  lead,  rinc,  and 
fluorapar  deposits  of  western  Kentucky  were  studied  in  company  with  B.  C. 
Allen  and  John  T.  Fuller. 

LOUISIANA 

C.  H.  Dane  made  stratigraphlc  studies  in  northern  Louisiana,  collected  derd- 
opment  data  in  the  Monroe  gas  field,  the  Urania  field  in  T.  10  N..  R.  2  E^  and 
the  Lockport  area  in  T.  10  S.,  R.  9  W.,  and  prepared  reports  on  these  aretf 
for  the  conservation  branch.  P.  D.  Torroy  examined  tracts  in  the  Cottoft 
Valley  field  for  land  classification.  T.  W.  Stanton  reported  on  Cretaceoo* 
fossils  from  deep  wells  In  Caddo  Parish  for  A.  F.  Crider. 
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MAINS 

Olfice  work  on  the  folio  covering  the  Portland  quadrangle  was  continued  by 
Lianrence  LaForge. 

MABTIAND 

G.  B.  Mansfield  examined  a  deposit  of  dlatomaceous  earth  on  Patuxent  River 
^est  of  Dunkirk,  Md.  Field  and  office  work  In  connection  with  reports  pre- 
;)ared  cooperatively  with  the  Maryland  Geological  Survey  for  Carroll  and 
F^rederlck  Counties  was  continued  by  Miss  A.  I.  Jonas.  C.  K.  Wentworth, 
iccompanled  a  part  of  the  time  by  M.  R.  Campbell,  examined  terraces  and 
P'avel  deposits  of  Pliocene  and  Pleistocene  age  in  Maryland.  W.  C.  Mansfield 
spent  a  few  days  in  the  vicinity  of  Langleys  Bluff  examining  Miocene  and  Pleis- 
:ocene  deposits.  He  has  in  preparation  a  short  paper  on  spiral  forms  collected 
)y  L.  W.  Stephenson  from  Langleys  Bluff  and  a  paper  on  Pleistocene  mollusks 
from  Walles  Bluff  and  Langleys  Bluff. 

MASSACHUSmTS 

The  field  mapping  of  the  Greylock  and  Berlin  quadrangles,  Mass.,  was 
H)ntinued  by  L.  M.  Prindle,  who  made  some  progress  in  the  preparation  of  the 
raconlc  folio,  covering  these  quadrangles.  Mrs.  E.  B.  Knopf  was  in  the  field 
a  few  days  collaborating  with  Mr.  Prindle.  The  Boston  folio  was  completed 
by  Laurence  LaForge. 

laCHIOAN 

Field  work  on  the  Michigan  copper  district  was  completed  by  B.  S.  Butler, 
assisted  by  W.  S.  Burbank,  and  the  report  on  it  was  transmitted.  F.  E.  Matthes 
was  detailed  to  make  an  invest^igation  of  geologic  formations  in  the  vicinity  of 
Detroit  in  order  to  advise  the  Detroit  City  Department  of  Water  Supply  regard- 
ing the  construction  of  a  new  Intake  tunnel.  G.  H.  Girty  reported  on  Carbon- 
iferous fossils  from  Michigan. 

MINNESOTA 

k  report  on  the  surface  geology  of  Minnesota  and  adjacent  districts  wtts 
completed  by  Frank  Leverett.  T.  W.  Stanton  identified  Cretaceous  inverte- 
brates from  Minnesota. 

MISSISSIPI-I 

L.  W.  Stephenson  and  C.  W.  Cooke  revised  the  manuscript  and  map  of  a 
cooperative  report  on  the  ground  waters  of  Mississippi.  A  pai)er  on  the  cor- 
Y^Uon  of  the  Eocene  formations  of  Mississippi  and  Alabama,  for  publica- 
tion by  the  Geological  Survey,  and  one  entitled  "  New  species  of  the  Eocene 
oiollusks  from  Jackson,'*  for  publication  In  the  Journal  of  the  Washington 
Academy  of  Science,  were  prepared  by  Mr.  Cooke. 

PubUcation:  Bulletin  781-A. 

MISSOURI 

C.  E.  Slebenthal  accompanied  H.  A.  Buehler,  State  geologist  of  Missouri, 
^d  J.  E.  Spurr,  of  the  Engineering  and  Mining  Journal-Press,  on  a  reconnals- 
jHince  trip  visiting  the  pegmatite  in  Camden  County,  the  lead-zinc  mines  of  the 
*ri-State  district,  the  outcrops  of  igneous  rocks  and  copper  prospects  at 
Eminence,  the  iron  dei)oslts  at  Iron  Mountain  and  Pilot  Knob,  the  old  Silver 
Biine  with  gangue  carrying  wolframite,  the  lead-copper-cobiilt-nlckel  deposits 
»t  Fredericktown,  the  disseminated  lead  deposits  of  the  St.  Joseph  Lead  Co. 
At  Bonne  Terre,  and  the  barytes  workings  and  mill  at  Old  Mines.  R.  D. 
Meslwr  studied  collections  of  Upper  Cambrian  and  Lower  Ordovician  fossils 
from  Missouri.  G.  H.  Girty  worked  on  a  report  on  a  sink-hole  fauna  from  Mis- 
souri and  examined  Carboniferous  fossil  material. 

MONTANA 

A.  A.  Baker,  assisted  by  C.  E.  Erdmann,  A.  J.  Bauerschmidt,  H.  H.  Chen, 
J.  M.  Dunning,  Harry  Bumsides,  and  J,  C.  Beam,  continued  a  field  study  of  the 
geology  and  coal  resources  of  the  part  of  the  northern  extension  of  the 
Sheridan  coal  field,  Big  Horn  and  Rosebud  Counties,  Mont.,  east  of  Tongue 
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River,  and  revised  a  previously  written  report  thereon,  incorporating  results 
of  the  field  work  of  1925.     He  prepared  for  the  conservation  branch  reports 
covering  a  number  of  townships  east  of  Tongue  River.     W.  T.  Thorn,  Jr., 
reviewed  the  structure  of  the  Oat  Creek  field,  collected  geologic  data  from 
oil  companies  in  Billings,  made  a  reconnaissance  of  the  structure  north,  west, 
and  south  of  the  Crazy  Mountains,  and  with  J.  B.  Reeside,  jr.,  devoted  a  little 
time  to  work  on  the  Bearpaw-Lance  stratigraphic  relations  near  Wyola.    Bfr. 
Thorn  revised  a  structure  contour  map  of  eastern  Montana  prepared  Jointly 
with  C.  E.  Dobbin  and  wrote  an  abstract  of  a  paper  on  the  origin  of  the 
structural  features  of  eastern  Montana,  which  was  presented  at  the  meeting 
of  the  Geological  Society  of  America  in  December,  1925.    A.  J.  Collier,  assisted 
by  J.  M.  Dunning,  examined  and  classified  coal  land  southeast  of  the  BearpQW 
Mountains,   north   of  Missouri   River;   examined  the   Bowes  dome,   south  of 
Chinook,  and  the  gas  well  25  miles  northeast  of  Chinook,  in  T.  35  N.,  R.  21  E. ; 
and  reexamined  the  south   side  of  the  Bowdoin  dome,  Phillips  and  Valley 
Counties.    Assistt^d  by  J.  C.  Beam,  Mr.  Collier  worked  in  the  Little  Rocky 
Mountains,  reviewing  the  geology  and  constructing  a  topographic  map  of  the 
part  of  the  mountains  not  covered  by  the  Fort  Belknap  Indian  Reservation. 
In  the  office  Mr.  Collier  began  the  revision  of  a  report  on  the  oil  and  gas 
possibilities  of  the  Kevin-Sunburst  district  and  of  the  Sweetgrass  arch,  pre- 
pared a  revised  press  notice  on  this  field,  and  wrote  an  informal  report  on  the 
coal  south  of  Bearpaw  Mountains  and  north  of  Missouri  River,  for  the  con- 
servation branch. 

In  connection  with  a  study  of  the  earthquake  of  June  27,  1925,  and  tbe 
bringing  up  to  date  of  the  report  by  D.  D.  Condlt  and  E.  H.  Finch  on  the  phos- 
phate deposits   in   the  Three   Forks-Yellowstone   Park   region,   J.   T.   Pardee 
examine<l  an  area  of  about  7,500  square  miles  south  and  west  of  Bozeman  and 
between  Great  Falls  and  Bozeman ;  wrote  a  report  for  official  publication  on  the 
Montana  earthquake  of  June  27,  1925,  an  abstract  of  which  was  submitted  fof 
publication  in  the  Special  Bulletin  of  the  Se^smological   Society  of  America 
and  also  Science  Service :  and  began  a  paper  on  post-Tertiary  faults  of  south- 
western Montana.     An  examination  of  Tps.  1  N.  and  1  S.,  R.  7  E.,  Gallatin 
County,  for  coal  classification  was  made  by  Mr.  Pardee,  who  prepared  reportt 
for  the  conservation  branch.    R.   S.  Knnppen  revised  his  report  on  the  oU 
resources  of  the  northern  Big  Horn  Basin.    A  report  on  the  New  World  (Coo^e 
City)  mining  district.  Park  Coimty,  was  completed  by  T.  S.  Lovering.    Frai^ 
Reeves  continued  his  work  on  the  areal  and  structural  geology  of  the  Bearp^^ 
Mountains  and  revised  a  report  on  the  Cat  Creek  and  DevUs  Basin  oil  flei^^ 
W.  W.   Rubcy  prepared   geologic  and   topographic   maps  of  portions  of   t^^ 
Broadus,  Ridge,  and  Ericson  quadrangles  for  inclusion  in  his  report  on  t:^ 
Black  Hills  rim,  and  wrote  informal  reports  for  the  conservation  branch     ^^ 
pending  cases  in  southeastern  Montana.    Mr.  Rubey  devoted  some  time  to  ^^ 
revision  of  the  report  on  the  Ingomar  dome,  by  K.  C.  Heald.    T.  W.  StanC-*^ 
reported  on  Jurassic  fossils  from  the  Big  Snowy  Mountains  for  the  Absarc^^ 
Oil   Development   Co.,   and   G.   H.   Girty   studied   Carboniferous  fossils  fr^^C^"* 
Montana. 

Publications :  Press  Notice  4655,  **  The  Kevin-Sunburst  oil  field." 

NEBRASKA 

G.  H.  Girty  and  P.  V.  Roundy  made  a  short  field  study  of  the  Permian     ^ 
Nebraska  and  began  office  preparation  of  the  material  collected.    Mr.  Roan^^ 
studied  outcrop  material  and  well  cuttings  from  the  State  in  connection  wi^ 
his  studies  in  micropaleontology.    W.  W.  Rubey  spent  a  day  in  Nebrast^ 
examining  outcrops  along  Missouri  River  near   Sioux  City,   Iowa,   the  typ^ 
locality  of  the  Dakota  sandstone. 

NEVADA 

A  field  study  of  the  areal  and  economic  geology  of  the  Hawthorne  and 
Tonopah  quadrangles,  Nevada,  was  continued  by  H.  G.  Ferguson,  assisted  by 
Gordon  II.  White,  and  some  progress  was  made  in  the  preparation  of  a  report 
thereon.  T.  W.  Stanton  made  preliminary  studies  of  the  Jurassic  and  Trlasdc 
invertebrates  from  these  quadrangles  and  determined  the  stratigraphic  succes- 
sion of  the  faunas.  Mr.  Ferguson  completed  his  report  on  Camp  Gilbert;  a 
paper  on  the  ore  deposits  of  Nevada,  for  presentation  to  the  Geological  Society 
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>f  Washington ;  and  a  paper  on  late  Tertiary  and  Pleistocene  faulting  in  west- 
ern Nevada,  for  presentation  to  the  Geological  Society  of  America.  C.  P.  Ross 
izamined  quicksilver  mines  in  Nevada.  C.  R.  Longwell,  assisted  by  C.  B.  Erd- 
nann,  resumed  geologic  mapping  in  the  Las  Vegas  quadrangle.  G.  R.  Mans- 
leld,  with  L.  F.  Noble,  examined  land  near  Silver  Peak  on  which  aiH)lications 
'or  jxitash  leases  had  been  filed.  A  report  on  the  geology  and  ore  deposits  of 
he  Goodsprings  mining  di-strict  was  nearly  completed  by  !>.  F.  Hewett,  who 
ilso  prepared  a  paper  entitled  ''Progress  in  the* survey  of  the  Ivanpah  quad- 
■iingle,"  for  the  Geological  Society  of  America.  F.  C.  Schrador  continued  work 
m  his  report  on  the  mining  districts  in  the  Carson  Sink  region.  Work  on  the 
'ioche  report  was  continued  by  L.  O.  Westgate  and  J.  L.  Gillson.  Mr.  Gillson 
VTOte  a  paper  on  conechalcite  from  the  Bristol  mine,  Lincoln  County,  for  publi- 
latlon  in  the  American  Mineralogist.  Carboniferous  material  from  Nevada  was 
tndied  by  G.  H.  Girty. 

NKW     MEXICO 

J.  B.  Reeside,  Jr.,  and  N.  H.  Darton  completed  field  work  on  the  Permian 
>f  southern  New  Mexico,  and  Mr.  Reeside  studied  the  oarlier  Mesozoic  near 
rhorean.  Mr.  Darton  revised  and  combined  his  reports  on  the  g^logy  of 
New  Mexico  and  the  ''Red  Beds"  and  associated  formations  of  New  Mexico 
md  added  the  results  of  last  season's  field  work  in  the  Guadalupe  region.  He 
prepared  a  report  on  the  Permian  of  Arizona  and  X(»w  Mexico  for  publica- 
tion in  the  Bulletin  of  the  American  Association  of  Petroleum  Geologists,  and 
In  association  with  J.  B.  Reeside.  jr.,  a  paper  on  the  Guadalupe  group  for  the 
Geological  Society  of  America.  In  connection  with  investigations  of  the 
occurrence  and  nature  of  potash  deposits  W.  B.  Lang  watched  drilling  opera- 
tions and  collected  samples  from  wells  in  the  potash  area  of  southeastern  New 
Mexico.  Three  press  notices  were  prepared  by  G.  R.  Mansfield  on  the  Texas- 
New  Mexico  iJOtash  area.  W.  W.  Boyer  wrote  a  press  notice  concerning  the 
Bloomfleld  Mesa  field.  Sun  Juan  County,  and  rei)orts  on  the  eastern  part  of 
the  Sierra  Blanca  coal  field  and  the  La  Ventana  coal  field,  for  use  in  classifica- 
tion. A  report  on  the  Lake  Valley  fnuna  was  continued  by  G.  H.  Girty.  A 
scientific  article  on  the  occurrence  of  tetradymite  at  Hachita  is  in  preparation 
by  M.  N.  Short.  Collections  of  fossils  from  New  Mexico  were  identified  by 
F.  H.  Knowlton.  J.  B.  Reeside.  jr..  and  P.  V.  Roundy.  A.  C.  Spencer  continued 
work  on  his  Santa  Rita  report. 

Publications:  Bulletins  767.  78(>-B;  Press  Notices  5134.  "The  Gallup-Zuni 
BasiD,"  4548.  "The  Bloomfleld  Mesa  oil  and  gas  field.  San  Juan  County," 
son  and  5134,  "  Potash  in  Texas  and  New  Mexico,"  and  G331.  "  Important 
Potash  finds  in  New  Mexico  and  Texas.'' 

NEW    YORK 

Progress  was  made  on  the  Taconic  geologic  folio,  covering  portions  of  the 
Hoosick  and  Berlin  quadrangles,  N.  Y.,  by  L.  M.  Prlndle,  who  also  made  a  study 
^t  material  collected  during  a  geologic  trip  through  the  talc-mining  districts 
^t  New  York.  In  connection  with  field  examinations  in  the  Bradford  oil 
district,  Paul  Torrey  collected  well  records  and  made  a  study  of  sand  sam- 
ples and  production  records  in  the  New  York  fields.  Reconnais.sance  mapping 
*Ji  a  study  of  the  pre-Cambrian  crystalline  schists  in  the  area  north  of  the 
Bodson  River  Highlands  was  carried  on  by  Mrs.  E.  B.  Knopf  in  the  Milbrook, 

Oopake,  Clove,  Carmel,  and  Poughkeepsie  quadrangles,  and  oflice  study  of  the 

ittaterial  collectefl  was  begun. 

NORTH   CAROLINA 

A  paleontologic  paper  on  additions  to  the  invertebrate  fauna  of  the  Upper 

Cretaceous  of  the  Carolinas  was  continued  by  L.  W.  Stephenson,  in  connection 

with  which  he  made  a  supplementary  collection  of  Cretaceous  and  Eocene  fos- 

sila  from  pits  near  Rocky  Point,  Pender  County,  and  collected  Miocene  fossils 

near  Goldsboro,  Wayne  County.    W.  C.  Mansfield  has  in  preparation  a  coopera- 

ti?e  report  on  the  Great  Lake  well  No.  2,  near  Havelock,  and  a  reiK)rt  on  the 

Pliocene  and  Pleistocene  fossils  along  Neuse  River.    He  identified  Miocene,  late 

Tertiary,  and  Quaternary  fossil  material  from  the  State.    E.  W.  Berry  reported 

m  fossils  from  North  Carolina  submitted  by  Mr.  Mansfield. 

Publication:  Professional  Pai>er  140-C. 

9437—26 i 
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OHIO 

Frank  Leverett  made  a  study  of  the  surface  geology  of  part  of  southeasterD 
Ohio  and  the  adjacent  border  of  West  Virginia,  to  determine  the  relation  of  the 
silt  deposits  and  sand  and  gravel  to  the  several  stages  of  glaciation  and  to 
drainage  modifications.  The  field  expenses  were  paid  by  a  grant  f^m  the 
Joseph  Henry  fnnd  by  the  National  Academy  of  Sciences.  A  mannacript  on 
Quaternary  geology  for  the  Cleveland  folio  was  revised  by  Mr.  Leverett. 

OKLAHOMA 

Data  relative  to  the  oil  development  on  Deer  Creek,  Okla.,  were  collected  by 
H.  W.  Hoots  for  inclusion  in  the  report  on  Grant  County  begun  by  R.  S. 
Knappen.  A  report  on  volcanic  rocks  of  the  Cretaceous  of  southwestern 
Arkansas,  southeastern  Oklahoma,  and  northeastern  Texas  is  being  prepared 
by  H.  D.  Miser,  L.  W.  Stephenson,  and  C.  S.  Ross;  Mr.  Miser  has  completed 
his  portion.  Mr.  Stephenson  is  writing  a  report  on  the  stratigraphy  of  the 
Upper  Cretaceous  formations  of  Texas,  Oklahoma,  and  Arkansas,  and  read  a 
paper  on  this  subject  at  the  Dallas  meeting  of  the  American  Association  of 
Petroleum  Geologists,  which  was  subsequently  revised  for  publication  in  the 
bulletin  of  that  association.  G.  H.  Girty  continued  work  on  his  reports  on  the 
occurrence  of  Martinia  in  the  Pennsylvanian  rocks  of  Oklahoma,  on  the  Mayes 
fauna,  and  on  the  Moorefield  fauna.  Well  cuttings  and  outcrop  material  from 
Oklahoma  were  examined  by  P.  V.  Roundy  in  connection  with  his  studies  in 
micropaleontology.  H.  D.  Miser  and  Miss  M.  G.  Wilmarth  prepared  a  corre- 
lation table  for  a  report  by  C.  N.  Gould  on  the  geology  of  Oklahoma.  Mr. 
Roundy,  C.  H.  Dane,  P.  D.  Torrey,  and  Miss  A.  M.  Farrell  were  in  attendance 
at  the  Geological  Survey's  exhibit  at  the  International  Petroleum  Exposition 
and  Congress,  held  at  Tulsa  October  1-10,  1925,  and  Mr.  Roundy  attended  the 
sale  of  Osage  leases  at  Pawhuska  to  advise  the  Office  of  Indian  Affairs  regard- 
ing adequacy  of  bids.  A  revised  oil  and  gas  map  of  Oklahoma  was  prepared  by 
G.  B.  Richardson.    C.  E.  Siebenthal  continued  work  on  the  Wyandotte  report 

ORBQON 

G.  R.  Mansfield  examined  diatomite  deposits  at  Terre  Bonne,  Oreg.  W.  C. 
Mansfield  prepared  a  report  on  fresh-water  fossils,  probably  of  Pliocene  age, 
collected  by  H.  T.  Stearns  from  lake  beds  near  Lakeview. 

PENNSYLVANIA 

Paul  Torrey  began  field  work  in  the  Bradford  district  Pennsylvania,  which 
included  the  study  of  factors  influencing  water  and  oil  movement  through  the 
sand,  collection  of  production  data  of  flood  wells,  traverses,  collection  of  fossils 
and  water  samples,  examination  of  sand  samples  from  wells,  study  of  acre 
yields  and  composite  decline  curve  of  natural  production,  measurement  of  sam- 
ples, and  structural  mapping.  He  also  made  observations  of  the  erosional 
effects  of  an  ice  gorge.  W.  C.  Mendenhall,  Charles  Butts,  W.  T.  Thorn,  Jr., 
and  P.  G.  Nutting  visited  Bradford  during  the  year  for  conferences  with  the 
operators  and  Mr.  Torrey  on  field  problems  in  the  district  Mr.  Butts  did 
field  work  in  the  Bradford  quadrangle  and  reported  on  fossil  collections  from 
this  quadrangle  for  Mr.  Torrey.  A  press  notice  on  getting  more  oil  from  oil- 
field sands,  based  partly  on  the  work  of  P.  G.  Nutting  on  Bradford  sands,  was 
written  by  David  White.  Field  work  in  the  Tyrone  quadrangle  was  completed 
by  Mr.  Butts,  and  oflice  work  on  the  final  map  and  text  was  continued.  Revi- 
sion of  field  mapping  in  the  Belief  onto  quadrangle  was  also  completed  by  Mr. 
Butts.  G.  H.  Girty  completed  his  report  on  the  Pocono  fauna  of  the  Broadtop 
coal  field,  prepared  a  report  on  Devono-Carboniferous  fossil  collections,  and 
reported  on  C'jirboniforous  fossils  from  the  State.  Mrs.  E.  B.  Knopf  revised  the 
chapter  on  physiography  in  the  manuscript  on  the  geology  of  the  QuarryviUe 
and  McCalls  Ferry  quadrangles.  P.  V.  Roundy  studied  ostracodes  firom 
Pennsylvania. 

A  geologic  map  of  Pennsylvania  for  eventual  publication  by  the  State  aor- 
vey  is  being  compiled  under  the  direction  of  G.  W.  Stose  and  is  in  large  part 
completed.  Field  work  in  the  Middletown,  Lancaster,  and  York  quadrangles 
was  carried  on  by  A.  I.  Jonas  and  Mr.  Stose  in  preparation  of  a  folio,  and 


GEOLOGIC  BBANCH  41 

field  work  in  the  New  Gamberland  quadrangle  was  done  by  Mr.  Stose  to  bring 
results  up  to  date  for  publication  by  the  State.  Mr.  Stose,  as  Joint  author  with 
Florence  Bascom,  revised  the  Fairfleld-Gettysburg  folio  and  completed  the 
Coatesville-West  Chester  folio.  He  also  wrote  a  geologic  report  on  Adanv 
CJounty  for  publication  by  the  State  survey.  Work  on  a  report  on  the  coal 
and  oil  resources  of  the  New  Kensington  quadrangle  was  continued  by  G.  B. 
Richardson,  who  also  prepared  data  for  the  Pennsylvania  Geological  Survey 
on  coal  in  the  Butler  quadrangle  and  revised  the  text  and  maps  of  the  Somerset- 
Windber  folio.  Edwin  Kirk  and  R.  D.  Mesler  reported  on  paleontologic 
material  from  Pennsylvania. 

Publication :  Press  Notice  2156,  "  Experiments  in  getting  more  oil  from  oil- 
field sands." 

SOUTH  CABOLINA 

G.  W.  Cooke  continued  work  on  his  report  on  the  geology  of  the  Coastal 
Plain  of  South  Carolina,  which  included  the  preparation  of  a  geologic  map  of 
the  State,  and  studied  cuttings  from  deep  wells  in  the  State.  He  was  assisted 
in  studies  of  the  Miocene  fauna  by  W.  C.  Mansfield. 

SOUTH   DAKOTA 

T.  W.  Stanton  examined  Qretaceous  fossils  from  a  diamond-drill  core  from 
northern  Ziebach  County,  S.  Dak.,  for  the  State  geologist.  W.  W.  Rubey 
examined  the  oil  possibilities  of  a  region  near  Edgemont  for  the  conservation 
branch,  collected  fossil  plants  near  Hot  Springs,  and  visited  the  bentonite 
quarries  near  Ardmore  and  Belle  Fourche.  F.  H.  Knowlton  reported  on  the 
distribution  of  supposed  Dakota  flora  in  the  Black  Hills  region  for  Mr.  Rubey. 

TENNESSEE 

H.  D.  Miser  spent  a  little  time  reviewing  the  geology  of  the  Waynesboro 
quadrangle,  Tenn.,  an  important  iron-ore  area,  in  cooperation  with  the  Tennes- 
see Geological  Survey.  E.  W.  Berry  continued  work  on  a  paper  on  the  Wilcox 
flora  of  western  Tennessee.  E.  F.  Burchard  completed  a  report  on  the  brown 
iron  ores  of  west-middle  Tennessee.  G.  H.  Girty  studied  Carboniferous  fossils 
from  the  State,  and  R.  D.  Mesler  prepared  Paleozoic  fossils. 

TEXAS 

W.  B.  Lang  continued  to  visit  wells,  interview  drillers,  obtain  samples  of 
potash,   and   study  stratigraphic   conditions   in   western   Texas.    Four   press 
notices  on  the  Texas  potash  area  were  prepared  by  G.  R.  Mansfield.    L.  W. 
Stephenson  continued  his  field  study  of  the  Gulf  series  of  the  Cretaceous 
formations  in  northeastern  Texas.     Ho  was  accompanied  for  several  days  by 
H.  D.  Miser  and  C.  H.  Dane,  the  object  of  whose  work  was  to  cooperate  in 
correlating  the  Cretaceous  formations  in  that  area  with  corresponding  forma- 
tions in  Arkansas  and  Oklahoma.     Mr.  Stephenson  is  preparing  a  report  on 
the  stratigraphy  of  the  Upper  Cretaceous  formations  of  Texas,  Oklahoma,  and 
Arkansas  and  read  a  paper  on  this  subject  at  the  Dallas  meeting  of  the  Ameri- 
can Association  of  Petroleum  Geologists,  which  was  subsequently  revised  for 
publication  in  the  Bulletin  of  that  association.    He  also  made  a  reconnais- 
sance  investigation   of  lignite   deposits   in   the   northeastern   part  of   Morris 
County.    N.  H.  Darton  and  J.  B.  Reeside,  jr.,  completed  field  work  on  the 
Permian  of  southern  New  Mexico  and  northwestern  Texas  and  prepared  a 
paper  on  the  Guadalupe  group  of  this  region  for  publication  in  the  Bulletin 
of  the  Geological  Society  of  America. 
Messrs.  Stephenson  and  Darton  are  gathering  and  compiling  data  for  a  re- 
I    vised  geologic  map  of  Texas  in  cooperation  with  the  State  Bureau  of  Economic 
Geology  and  Technology,  Mr.  Stephenson  working  in  the  Coastal  Plain  region 
and  Mr.  Darton  in  the  western  part  of  the  State.    In  this  coiuiection  Mr.  Dar- 
ton was  engaged  in  reconnaissance  mapping  of  a  part  of  northwestern  Texas 
and  revision  of  mapping  in  Wheeler,  Armstrong,  Donley,  Collingsworth,  Chil- 
dress, Cottle,  Motley,  and  Hull  Counties,  and  held  conferences  with  the  State 
geologist  at  Austin.    An  investigation  of  the  extent  and  character  of  certain 
stmctural  features  in  the  Amarillo  field.  Potter  County,  was  made  by  W.  W. 
Rubey  for  the  Bureau  of  Mines.     Field  work  on  the  Midway  formation  of 
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Texas,  in  cooperation  with  the  Bureau  of  Economic  Geology  and  Technology, 
was  continued  by  Julia  Gardner,  who  also  studied  well  cores  from  the  Midway 
formation  in  the  laboratory  of  the  State  bureau.  Office  work  on  a  piap  of  the 
region  was  begun.  M.  I.  Goldman  continued  study  and  laboratory  work  rela- 
tive to  salt-dome  cap  rocks.  H.  D.  Miser.  C.  S.  Ross,  and  L.  W.  Stephcn»:on 
continued  the  writing  of  a  report  on  the  volcanic  rocks  of  the  Cretaceous  of 
southwestern  Arkansas,  southeastern  Oklahoma,  and  northeastern  Texas.  An 
oil  and  gas  map  of  the  State  was  prepared  by  G.  B.  Richardson.  T.  W.  Stan- 
ton reported  on  Comanche  invertebrates  and  Cretaceous  fossils  from  Texas. 
P.  V.  Rouudy.  continued  the  examination  of  well  cuttings  from  the  State  in 
connection  with  his  studies  in  micropaleontology.  Office  work  on  reports  on 
tlie  Cisco  fauna  and  on  the  faunas  of  Mississippian  formations  of  San  Saba 
County  was  continued  by  G.  II.  Girty,  who  examined  Texas  Carboniferous  fossil 
material.  Messrs.  Roundy  and  Girty  continued  work  on  the  report  on  the  Bend 
fauna  of  Texas.  W.  C.  Mansfield  prepared  a  report  on  Eocene  fossil  material 
from  the  vicinity  of  Bastrop.  F.  11.  Knowlton  reported  on  supposed  Cretaceous 
fossils  for  W.  B.  Lang. 

Publications:  Bulletin  780-B;  Professional  Paper  146;  Map  showing  oil  and 
gas  fields  of  the  State  of  Texas:  Press  Notices  5077  and  5184.  "Potash  in 
Texas  and  New  Mexico."  6831,  **  Important  potash  finds  in  New  Mexico  and 
Texas,"  and  7714,  **  Fifteen  more  potash  wells  in  Texas." 

VTAH 

James  Gilluly,  assi.sted  by  E.  T.  McKnight  and  S.  S.  Nye,  comi^eted  areal, 
stratigraphic,  and  structural  studies  in  the  San  Rafael  Swell  and  a  report  on 
the  geology  and  oil  and  gas  pro.siK»cts  of  imrt  of  the  Swell.  Mr.  Gilluly  and 
J.  B.  Reeside,  jr.,  wrote  a  report  on  the  sedimentary  rocks  of  the  San  Raf:*el 
Swell  and  some  adjacent  areas  in  eastern  Utah  and  also  a  paper  on  Juras**ic 
rocks  of  eastern  Utah,  which  was  presented  at  the  meeting  of  the  Geological 
Society  of  America.  A  report  was  written  by  Mr.  Gilluly  on  parts  of  T.  22 
S.,  R.  8  E.,  Emery  (>)unty,  Utah,  for  the  conservation  branch.  Messrs.  Reeside 
and  Gilluly  studied  the  Wingate-Morrlson  sequence  from  the  San  Rafael  Swell 
to  a  point  near  Moab  and  visited  the  Cretaceous  section  on  the  west  flank  of 
the  Henry  Mount ain.^;.  Field  and  office  study  of  the  Gold  Hill  mining  district 
was  begun  by  T.  B.  Nolan.  Mr.  Nolan  continued  his  work  in  the  Salduro 
Marsh,  in  coopenition  with  the  General  Land  Office  and  the  Bureau  of  Mines. 
G.  R.  Mansfield  si)ent  one  day  with  Mr.  Nolan  in  this  area.  Mr.  Nolan  wrote 
a  paper  on  jiotash  brines  \mderlying  the  Great  Salt  Lake  Desert,  and  also  a 
reiwrt  on  this  same  subject  for  the  conservation  branch.  W.  H.  Bradley,  as- 
sLme<l  by  R.  D.  Ohrenschall,  continued  field  study  of  the  stratigraphy  of  the 
Green  River  formation  in  eastern  Utah.  He  is  writing  pai)ers  on  the  stra- 
tigraphy of  the  Green  River  formation  in  Colorado  and  Utah  and  on  the  Hlga 
reefs  and  oolites  of  the  Green  River  formation. 

E.  M.  Spieker  and  D.  J.  Fisher  continued  general  stratigraphic  work  and 
detailed  coal  work  in  the  Wasatch  Plateau  and  Book  Cliffs  region.  Mr. 
Spieker  made  stratigraphic  and  structure  studies  and  did  geologic  mapping  on 
the  west  flank  of  the  Wasatch  Plateau,  chiefly  in  Manti,  Sixmile,  and  Twelve- 
mile  Canyons  and  the  intervening  country,  and,  together  with  Mr.  Reeside. 
studied  the  Mesozoic  and  Tertiary  formations  along  the  Book  Cliffs  from  Wood- 
side,  Utah,  to  Grand  Junction,  Colo.  He  wrote  a  paper  entitled  "Post-Creta- 
ceous orogeny  in  central  Utah,"  covering  the  west  side  of  the  Wasatch  Plateau, 
for  presentation  before  the  Geological  Society  of  America,  and  completed  the 
revision  of  his  paper  on  the  Wasatch  Plateau  coal  fleld.  He  prepared  for  the 
conservation  branch  reports  on  coal  near  Crescent,  Grand  County,  and  on  other 
small  areas  In  the  State.  Mr.  Fisher  made  progress  on  his  report  on  the  Book 
ClifTs  coal  field.  Mr.  Reeside  wrote  a  memorandum  on  correlation  of  the 
Cretaceous  of  southern  Utah  for  R.  C.  Moore  and  worked  on  a  Joint  paper  by  I 
Mr.  Spieker  and  himself  on  the  Upper  (-retaceous  shore  line  in  Utah  for 
presentation  to  the  Geological  Society  of  America.  A  report  entitled  "A  section 
of  the  Kaibab  limestone  in  Buckskin  Gulch.  Utah,"  was  completed  and  sub- 
mitted for  publication  by  L.  F.  Noble.  Field  investigation  as  a  Imsds  for  a 
report  on  the  economic  geology  of  the  Fairfield  and  Stockton  quadrangles  wai 
begun  by  Sidney  Paige  and  continued  by  James  Gilluly.  W.  G.  Alden  studied 
the  glacial  geology  and  physiography  of  Bear  River  Valley  and  of  the  Wasatdi 
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Mountains,  ^ear  Salt  Lake  City,  and  studied  tlie  region  bordering  tlie  north 
front  of  the  Uinta  Mountains  from  Provo,  Utah,  cast  to  Green  River  and  Rock 
Springs,  Wyo. 

W.  T.  Lee,  assisted  by  Paul  Torrey,  W.  W.  Boyer,  and  George  Hansen,  was 
engaged  in  stratigraphic  work  connected  with  coal  and  oil  laud  classiflcation  in 
eastern  Utah  and  western  Colorado.  Mr.  I-iee  prepared  a  rei)ort  on  the  con- 
tinuity of  formations  in  western  Colorado  and  eastern  Utah,  which  was  trans- 
mitted to  the  open  flies  and  the  conservation  branch.  Mr.  Boyer  wrote  a  report 
on  coal  in  the  Dakota  ( ?)  formation  of  southwestern  Colorado  and  southeastern 
Utah  and,  for  the  conservation  branch,  a  report  on  the  stratigraphy  and  struc^ 
ture  of  Lisbon  and  East  Moab  Valleys,  Grand  and  San  Juan  Counties.  W.  T. 
Thorn,  jr.,  and  Messrs.  Lee,  Boyer.  and  Gilluly  prepared  a  press  notice  on  oil 
possibilities  of  southwestern  Colorado  and  southeastern  Utah.  In  the  spring 
of  1926  further  field  study  of  the  oil  and  gas  possibilities  of  southeastern  Utah 
was  taken  up  by  field  parties  in  charge  of  A.  A.  Baker  and  E.  T.  McKnight, 
working  under  the  general  direction  of  C.  E.  Dobbin.  Messrs.  Gilluly  and 
Reeside  were  associated  with  Mr.  Dobbin  at  the  beginning  of  the  work,  and 
8.  S.  Nye,  N.  I'\  Stull,  G.  H.  Hansen,  Charles  Brewer,  jr.,  and  J.  L.  Anderson 
assisted  in  it.  F.  C.  Calkins  continued  work  on  the  report  on  the  general 
geology  of  the  Cottonwood  district.  B.  S.  Butler,  assisted  part  of  the  time  by 
Mr.  Gilluly,  studied  late  developments  in  this  district.  Edwin  Kirk  studied 
the  Paleozoic  formations  with  Messrs.  Butler  and  Gilluly.  Messrs.  Reeside  and 
Kirk,  G.  H.  Girty,  R.  D.  Mesler,  and  F.  H.  Knowlton  reported  on  fossil  collec- 
*tlons  from  the  State. 

Publication:  Press  Notice  60C4,  "Possibility  of  finding  oil  in  southeastern 
Utah  and  southwestern  Colorado." 

VERMONT 

Arthur  Keith  studied  the  Taconic  stratigraphy  and  structure  of  northwestern 
Vermont.  L.  M.  Prindle  made  some  progress  on  the  Taconic  folio  and  studied 
material  collected  by  him  during  a  geologic  trip  through  the  talc-mining 
districts  of  Vermont. 

VIBOINIA 

W.  O.  Mansfield  prepared  for  outside  publication  a  paper  entitled  "  Note  on 
the  occurrence  of  the  Choptank  formation  in  the  Nomini  Cliffs,  Virginia.** 
G.  H.  Girty  examined  Carboniferous  fossils  from  the  State.  E.  W.  Berry 
reported  on  fossils  from  Virginia  for  W.  C.  Mansfield.  C.  P.  Ross  made  an 
investigation  and  a  report  on  the  available  ground-water  supplies  of  Arlington 
County,  at  the  request  of  the  Arlington  County  Water  Supply  Comn^ission. 
G.  K.  Wentworth,  accompanied  by  M.  R.  Campbell  a  part  of  the  time,  examined 
terraces  and  gravel  deposits  of  Pliocene  and  Pleistocene  age  in  Virginia. 
W.  T.  Lee,  at  the  request  of  the  city  of  Clifton  Forge,  made  a  brief  examina- 
tion in  order  to  advise  the  city  officials  regarding  the  site  for  a  new  dam  which 
the  city  proposes  to  build.  He  prepared  a  report  on  this  examination.  An 
article  on  the  Natural  Tunnel  of  Virginia  was  written  by  G.  W.  Stose  for 
publication  by  the  Southern  Railways  in  an  advertising  pamphlet  and  by  the 
Virginia  Geological  Survey. 

Publication :  Press  Notice  4479,  "  Water  supply  for  Arlington  County." 

WASHINGTON 

J.  T.  Pardee  wrote  a  press  notice  on  manganese  in  the  Olympic  Mountains, 
Wash.,  and  a  report  on  manganese-bearing  rocks  near  Lake  Crescent  and 
Hnmptnlips,  the  field  examination  for  which  was  made  in  August,  1925.  Mr. 
Pardee  and  C.  S.  Ross  contributed  material  for  a  paper  by  Krrk  Bryan  on 
the  •*  Palouse  soil "  problem,  with  an  account  of  elephant  remains  in  wlnd-bome 
soil  on  the  Columbia  Plateau.  G.  R.  Mansfield  examined  magnesite  deposits 
XI t  Chewelah.  F.  H.  Knowlton  continued  work  on  a  description  of  the  flora 
of  the  Puget  formation  and  studied  the  plant-bearing  rocks  of  the  Latah  for- 
mation in  the  vicinity  of  Spokane. 

Publication:  Professional  140-A. 


44  FOETY-SBVENTH  BEPOBT  OF  GEOLOGICAL,  SURVEY 

WEST  VIBQINIA 

Edwin  Kirk  prepared  a  report  ou  Ordovician,  Silurian,  and  Upper  Devonian 
fossils  submitted  by  D.  B.  Beger,  of  the  West  Virginia  Geological  Survey, 
and,  at  G.  H.  Girty*s  request,  a  description  of  a  new  species  of  crinoid  from 
the  Mississippian  of  West  Virginia.  A  study  of  the  surface  geology  of  the 
portion  of  West  Virginia  adjacent  to  southeastern  Ohio  was  made  by  Frank 
Leverett  to  determine  the  relation  of  the  silt  deposits  and  band  and  gravel 
to  the  several  stages  of  gladation  which  affected  the  district  to  the  north; 
the  field  expenses  for  this  study  were  paid  by  the  National  Academy  of  Sciences 
from  the  Joseph  Henry  fund. 

WISCONSIN 

G.  H.  Girty  and  P.  V.  Roundy  collected  pre-Carboniferous  fossils  in  Wis- 
consin. 

WYOMING 

T.  S.  Lovering  and  E.  F.  Burchard  examined  the  Seminoe  iron  deposits. 
Carbon  County,  Wyo.,  and  Mr.  Lovering  wrote  a  report  on  them.  TV.  C.  Alden 
continued  his  studies  of  physiography  and  glacial  geology  in  Wyoming,  embrac- 
ing parts  of  Carbon  and  Natrona  Counties,  the  Salt  Range,  the  Tetou  Moun- 
tains, Jackson  Hole,  the  Gros  Ventre  Mountains  (slide  of  1925),  Hoback  Can- 
yon, tlie  Green  River  valley  and  Wyoming  Range,  and  the  region  of  Kemmerer 
and  Evanstou.  He  continued  work  on  his  reiport  on  the  physiography  and* 
glacial  geology  of  Wyoming  and  wrote  for  unofficial  publication  a  paper  on 
the  Gros  Ventre  landslide  of  June,  1925.  C.  D.  Avery's  oil  scouting  took  him 
to  the  Garland,  Byron,  Lovell,  Oregon  Basin,  Hidden  Dome,  and  Thermopolls 
districts  and  to  Casper,  Cheyenne,  Rawlins,  and  Cody.  The  report  by  C.  H. 
Wegemann,  C.  E.  Dobbin,  and  R.  W.  Howell  on  the  Pumpkin  Buttes  coal 
field  was  revised  and  transmitted  for  publication. 

J.  B.  Reeside,  Jr.,  and  W.  T.  Thorn,  Jr.,  made  n  reconnaissance  study  of  the 
Piney  formation  between  Big  Horn  and  Parkman.    Mr.  Reeside  wrote  a  report 
on  cephalopods  from   the  lower  part   of   the   Cody   shale  of   Oregon   Basin; 
examined  Cretaceous  fossils  collected  in  northern  Wyoming  by  E.  Binney,  Jr., 
in  the  Rock  River  region  by  Mr.  Dobbin,  and  in  the  Parkman  region  by  Mr. 
Thorn  and  himself;  and  arranged  and  examined  lists  of  Pierre  fossils  from  the 
western  Black  Hills.    T.  W.  Stanton  reported  on  core  samples  from  a  well  at 
Lingle  and  examined  cuttings  from  a  well  in  the  Labarge  field.    Edwin  Kirk 
prepared   paleontologic   material   from   the   Ordovician   of  Wyoming.     G.   H. 
Girty  examined  Carboniferous  fossils  from  the  State.     Mr.  Thom  began  work 
on  a  structure  contour  map  of  Wyoming.    A.  A.  Baker  wrote  an  informal  report 
on  oil  possibilities  of  the  Steele  Creek  anticline,  in  T.  46  N.,  R.  82  W..  for  the 
conservation  branch.     C.  E.  Dobbin,  assisted  by  H.  W.  Hoots,  C.  H.  Dane. 
C.  D.  Avery,  and  P.  D.  Torrey,  ret»xa mined  the  Hanna  Basin  coal  field,  Tps. 
12  to  16  X.,  Rs.  88  to  92  W.,  Carbon  County,  and  mapped  the  Belle  and  Bock 
Springs  domes.  Tr)s.  22  and  23  N.,  Rs.  88  and  89  W.,  and  the  structure  in  Tps. 
18  and  19  N.,  R.  87  W. ;  made  a  reconnaissance  structural  examination  of  tlie 
west  side  of  the   Sierra   Madre  southward  to  the  Colorado  boundary;  and 
checked  and  brought  up  to  date  Information  on  the  Rock  Creek  oil  field  pre- 
viously collectefl  by  Hancock  and  Dobbin,  extending  the  limits  of  the  area 
mapped  to  cover  the  Cooper  Cove  and  Dutton  Creek  anticlines  and  to  connect 
with  the  mapping  in  the  Hanna  and  Carbon  Basins.     Reports  covering  tlie 
examinations  in  the  Hanna  Basin,  Bell  Springs  district,  and  Rock  Creek  district 
were  prepared  and  transmitted  to  tlio  conservation  branch  and  for  publication, 
and  a  report  on  the  area  west  of  the  Sierra  Madre  was  submitted  to  the  con- 
.servation  branch.    G.  B.  Richardson  revised  the  oil  and  gas  map  of  Wyoming. 
W.  W.  Rul>oy  did  further  field  work  in  Weston,  Crook,  and  Campbell  Countieg 
and  continued  to  write  his  reports  on  the  Black  Hills  rim.    He  prepared  a  map 
and  memorandum  for  the  conservation  branch  im  an  oil-lease  appeal  near  New- 
castle and  a  memorandum  on  irrigation  possibilities  near  Moorcroft.     A.  A. 
Baker  checked  the  mapping  of  the  Steele  Creek  anticline  in  T.  46  N.,  R.  82  W., 
and  submitted  a  report  regarding  it  to  the  conservation  branch.    Mr.  Thom  pre- 
pared for  the  conservation  branch  two  blue  prints  of  a  structure  map  of  the 
Bolton  Creek  dome  and  adjacent  structural  features.    M.  R.  Campbell  and  Mr. 
Reeside,  assisted  by  Waldo  S.  Glock  and  K.  K.  Landes,  studied  part  of  the 
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Cretaceous  section  in  the  south  end  of  the  Little  Snake  River  coal  field  for  the 

imrpose  of  correlating  the  coal  beds  with  those  of  the  Yampa  field  in  Colorado. 

Publications :  Professional  Papers  14(>-D  and  145 ;  Bulletins  780-C  and  781-B. 

OTHER  WOBK 

A  field  and  office  study  of  the  causes  of  earthquakes  affecting  New  England 
was  carried  on  by  Arthur  Keith. 

C.  S.  Ross  made  an  investigation  of  the  copper  deposits  of  the  southern 
AppalachiiEin  States  and  began  a  report  on  these  deposits. 

F.  H.  Knowlton  reported  on  Miocene  plants  from  British  Columbia  for  the 
Secretary  of  the  Smithsonian  Institution,  and  G.  H.  Girty  studied  Carbonifer- 
ous fossils  from  British  Columbia. 

Edwin  Kirk  prepared  a  paper  on  a  new  Devonian  pelecypod  genus  from 
China. 
T.  W.  Stanton  examined  Cretaceous  invertebrates  from  Cuba. 

G.  H.  Girty  worked  on  a  report  on  a  Carboniferous  fauna  in  Mexico. 

T.  W.  Stanton  identified  Cretaceous  invertebrates  from  Mongolia  for  Barnum 
Brown. 

J.  B.^Reeside,  Jr.,  examined  Cretaceous  fossils  from  Venezuela  submitted  by 
J.  T.  Duce  for  the  Texas  Co. 

E.  F.  Burchard  examined  iron  and  manganese  ore  deposits  in  the  State  of 
Minas  Geraes,  Brazil. 

W.  P.  Woodring  continued  work  on  his  report  on  Miocene  moUusks  from 
Bowden,  Jamaica,  in  cooperation  with  the  Carnegie  Institution  of  Washing- 
ton; assembled  for  the  National  Research  Council  data  on  tectonic  history 
and  submarine  topography  of  the  Caribt>ean  region ;  and  determined  a  collection 
of  Tertiary  fossils  from  Porto  Rico  submitted  by  the  Isabela  Irrigation 
Service. 

DIVISION  OF  CHEMICAL  AND  PHYSICAL  RESEARCH 

The  personnel  of  the  division  of  chemical  and  physical  research, 
consisting  of  7  chemists,  2  physicists,  1  laboratory  aid,  1  clerk,  and 
1  laborer,  as  well  as  the  organization,  remained  unchanged  during 
the  year.  George  Steiger  was  in  charge  of  the  work  in  chemistry 
and  acted  in  charge  of  the  division  when  necessary,  and  C.  E.  Van 
Orstrand  was  in  charge  of  the  work  in  physics. 

WORK  IK  CHEMISTRY 

The  work  in  chemistry  comprised  the  partial  and  complete  analyses  of 
rocks  and  other  geologic  products,  the  identification  and  analysis  of  minerals, 
the  study  of  geochemical  problems,  and  researches  in  mineralo^c  chemistry. 
DnriBg  the  year  6,274  specimens  were  examined,  of  which  2,621  were  analyzed 
or  mineralogically  examined  for  the  official  work  of  the  Geological  Survey  and 
3,653  were  identified  for  citizens.  On  June  30,  1926,  there  were  awaiting  atten- 
tion 650  samples  for  analysis  and  35  for  identification. 

W.  T.  Schaller*s  continued  study  of  the  natural  history  of  pegmatites.  In 
both  laboratory  and  field  (Maine,  Massachusetts,  Connecticut,  Pennsylvania, 
Maryland,  Virginia,  and  North  Carolina),  has  amply  verified  the  conclusion 
reached  by  him  last  year  as  a  result  of  studies  of  pegmatites  from  California, 
that  many  of  the  pegmatites,  as  now  seen,  are  not  the  original  magmatic  rock 
but  are  the  result  of  later  replacement  processes.  In  consequence  it  seems 
probable  that  many  ideas  relating  to  the  petrogenesis  of  igneous  rocks  in 
general  may  need  considerable  revision.  A  preliminary  paper  on  this  subject, 
entitled  "The  genesis  of  lithium  pegmatites,'*  was  published,  progress  was 
made  on  the  revision  of  the  report  on  the  gem  tourmaline  field  of  southern 
California,  and  papers  on  replacements  in  pegmatites,  the  origin  of  graphic 
granite,  and  the  petrogenic  meaning  of  eutectlc-like  structure  in  rocks  are  in 
preparation.  Mr.  Schaller  lectured  on  the  last  subjects  before  the  mineralogical 
cinbs  of  Philadelphia,  New  York,  and  New  Haven,  attended  the  annual  meet- 
ing of  the  Geological  Society  of  America  at  New  Haven,  was  elected  president  of 


46        FORTY-SEVENTH  REPORT  OF  GEOLOGICAL,  SURVEY 

the  Mineralogical  Society  of  America,  and  received  the  first  prize  offered  by 
the  Geolo^cal  Society  of  Washington  for  excellence  in  presentation  of  paper. 
Papers  on  purple  muscovite  from  New  Mexico  and  uranium  minerals  from 
Lusk,  Wyo.,  were  published  in  outside  journals,  and  he  continued  studies  on 
the  various  autunitcs  and  on  the  minerals  in  the  potash  field  of  Texas,  identi- 
fying celestite  (strontium  sulphate). 

Bulletin  778.  *'  Chemistry  of  deposition  of  native  copper  from  ascending  solu- 
tions." by  R.  C.  Wells,  was  published  during  the  year,  also  a  short  paper  on 
"What  Is  an  element?"  and  a  table  on  the  age  of  minerals  for  the  "  Interna- 
tional critical  tables  of  constant*!."  This  table  gives  the  ages  of  minerals  found 
by  combining  analytical  data  with  the  genetic  relationships  among  the  radio- 
active elements  and  their  products  arrived  at  by  physicists.  The  ages  thus 
found  run  up  into  hundreds  of  millions  of  years  and  allow  the  time  for  the 
several  genetic  epochs  that  some  geologists  have  felt  necessary  to  assume  on 
other  grounds.  Mr.  Wells  also  wrote  a  paper  on  the  salinity  of  the  watei  of 
Chesapeake  Bay  and  conducted  experiments  on  the  reduction  of  sulphates,  inci- 
dental to  a  study  of  the  ashes  from  petroleum  cokes. 

Experiments  with  various  methods  for  determining  extremely  small  quanti- 
ties of  platinum  were  made  by  George  Stoiger  and  E.  T.  Erickson.  The  coat- 
ings on  sand  grains  were  studied  chemically  by  Mr.  Steiger  with  relation  to 
P.  G.  Nutting's  investigations  of  the  migration  of  oil,  and  their  physical  and 
chemical  properties  were  studied  by  R.  C.  Wells.  Mr.  Steiger  prepared  a  re- 
port for  the  committee  on  sedimentation.  National  Research  Council,  on  the 
work  done  in  chemistry  during  the  year  which  related  to  the  problem  of  sedi- 
mentation, and  in  Joint  authorship  with  E.  S.  Larsen  wrote  a  paper  on  the 
dehydration  of  alunogen,  nontronite,  and  griffithite.  He  also  made  a  series  of 
experiments  on  the  permeability  of  granite  and  other  rocks. 

E.  T.  Erickson  continued  a  study,  including  laboratory  experiments,  on  the 
structural  organic  chemistry  of  plant  and  animal  remains  and  their  decompo- 
sition products  in  relation  to  the  formation  of  natural  hydrocarbons.  Mr. 
Erickson  also  studied  the  chemistry  of  the  colored  material  of  a  paraffin-base 
petroleum  and  made  experiments  on  the  precipitation  of  copper  by  organic 
agencies. 

After  studies,  including  laboratory  experiments.  E.  P.  Henderson  wrote  three 
papers — "Polycrase  from  Brazil,'*  in  joint  authorship  with  Frank  L.  Hess: 
"Topaz  and  associated  minerals  from  Einstein  silver  mine,"  with  C.  S.  Ross; 
and  "  Purple  muscovite  from  New  Mexico,"  with  W.  T.  Schaller.  Mr.  Hender- 
son also  practically  completed  laboratory  work  which  will  be  the  basis  of  two 
papers  on  tetrndymite  from  New  Mexico  and  on  triplite  from  the  Black  Hills 
and  made  laboratory  exi>eriments  on  the  separation  of  columblum  from 
tantalum. 

J.  G.  Fairchild  prepared  artificial  pyromorphite  and  autunlte.  In  the 
autuulte  mineral  the  base  was  controlled  at  will  by  varying  the  composition 
of  the  brine  used  in  its  synthesis. 

The  laboratory  tested  1,800  salts  for  potash,  and  those  showing  more  than 
1.5  per  cent  KaO  (642)  were  also  quantitatively  assayed.  The  salts  came  from 
41  different  wells  distributed  over  15  counties  in  western  Texas  and  south- 
eastern New  Mexico.  Each  of  the  wells  produced  .salts  containing  more  or  less 
potash,  but  the  most  promising  were  in  Reagan,  Crane,  and  Upton  Counties. 
Tex.,  and  Lea  County,  N.  Mex.  The  Texon  well  No.  3,  Regan  County,  showed 
two  rich  zones  at  depths  of  1.450  to  1.550  feet  and  1,255  to  1,310  feet,  and  the 
richest  salts  in  these  zones  contained  10.22  and  11.25  per  cent  of  K»0,  respec- 
tively. The  Campbell  State  well,  the  Texon  well  No.  2,  and  the  California  well, 
all  in  Roagan  County,  yicldtnl  2:5  salt  samples  each  containing  more  than  3 
per  cent  K2O,  the  highest  content  being  13.60  per  cent  Five  wells  In  Upton 
County  yielded  18  salt  samples  each  containing  more  than  3  per  cent  KsO: 
the  richest  of  the.se  was  taken  from  the  Mary  Baker  well  No.  1  and  assayed 
12.72  per  cent.  Other  wells  producing  rich  samples  of  potash  salts  were  the 
Cordona  and  Cowden  wells  of  the  Cordona  Oil  &  Potash  Co.,  and  the  Gowden 
well  No.  1  of  the  Texas  Development  Co.,  all  in  Crane  County;  the  Sherblno 
well.  In  Pecos  County :  Ilill  Bros,  well  No.  1.  Midland  County ;  Hutchings  well 
N<».  1,  Ward  County:  and  the  Stevens  well,  in  New  Mexico.  This  group  of 
wells  produced  30  salt  samples  c»ach  containing  more  than  3  per  cent  of  KsO. 
and  the  richest  sample  contained  9.60  per  cent. 
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The  result  of  the  year's  work  confirms  the  conclusion  previously  drawn  that 
rich  potash  salts  may  be  expected  at  relatively  shallow  depths,  the  salts 
analyaced  during  the  year  with  the  best  showings  having  been  obtained  800 
to  1,600  feet  below  the  surface.  The  figures  given  all  refer  to  the  percentages 
of  KsO  in  the  sample  as  taken  from  the  well  and  not  in  the  soluble  salt, 
which  would  be  considerably  higher.  R.  K.  Bailey  has  improved  the  method 
of  analysis,  especially  the  qualitative  test.  Mr.  Bailey  also  identified  carnal- 
lite  from  the  Crescent  Eagle  well,  near  Thompson,  Utah;  and  sylvite  ftom 
the  McNutt  well  No.  1,  Carlsbad,  N.  Mex. ;  and  the  first  piece  of  white  poly- 
halite  found  in  the  United  States,  which  came  from  the  Virginia-Texas  well, 
Upton  County,  Tex. 

WO&X  IN  PHTBI08 

The  use  of  geophysical  methods  of  research  in  pure  and  applied  geology 
is  an  important  phase  of  scientific  development  to  which  the  geologist  is 
gradually  turning  for  assistance  in  the  solution  of  numerous  problems.  Two 
distinct  contributions  in  this  field  were  made  from  the  physical  laboratory 
daring  the  year — one  by  C.  E.  Van  Orstrand  on  deep  earth  temperatures  and 
one  by  P.  G.  Nutting  on  petroleum  recovery. 

The  results  thus  far  obtained  in  the  general  investigation  of  deep  earth 
temperatures  show  that  the  temperatures  in  individual  wells  often  refiect 
correctly  the  existence  of  marked  subsurface  conditions,  and  comparison  of  the 
results  obtained  from  a  group  of  wells  in  the  same  field  shows  that  the  highest 
temperatures  are  to  be  exi)ected  on  the  structural  crests.  These  results  are 
obviously  of  very  considerable  practical  and  theoretical  significance.  In 
order  to  determine  the  general  applicability  of  the  tentative  conclusion  that 
the  highest  temperatures  are  to  be  found  on  the  structural  crests,  the  investi- 
gation is  being  extended  to  as  many  fields  as  possible,  and  last  summer 
preliminary  observations  were  made  at  Fort  Collins,  Colo.,  Long  Beach,  Calif., 
and  El  Dorado,  Ark.  Incidentally  a  few  observations  were  made  in  the  Mof- 
fat Tunnel,  East  Portal,  Colo.;  and  tests  were  made  in  a  well  at  Longmont, 
Colo.,  which  had  reached  a  depth  of  7,300  feet.  A  temperature  of  212°  F., 
the  boiling  point  of  water  at  sea  level,  was  found  in  this  well  at  a  depth  of 
about  6,600  feet 

In  the  field  of  petroleum  recovery  Mr.  Nutting  has  devoted  his  time  largely 
to  investigating  the  movements  of  fluids  through  porous  solids  to  determine 
the  essential  factors  upon  which  that  movement  depends.  This  work  has 
centered  about  the  motion  of  petroleum,  water,  and  water  solutions  through 
oil  sands  and  the  effects  of  pressure,  porosity,  adsorption,  surface  tension, 
and  similar  factors  upon  that  movement. 

The  application  of  sodium  carbonate  solutions  to  the  driving  of  ];)etroleum 
from  oil  sands,  described  in  a  report  released  July  2,  1925,  was  followed  by 
several  conferences  with  producers  in  the  Bradford  field.  Pa.,  who  entered 
whole-heartedly  into  the  development  of  the  field  technique  of  its  use.  Soda 
was  introduced  into  many  wells,  and  it  is  thought  that  some  indications  of  suc- 
cess of  the  process  can  already  be  noted.  However,  as  the  ordinary  water- 
driving  period  is  30  months,  several  years  will  be  required  to  test  out  the  process 
and  develop  the  bcfit  methods  of  applying  it  in  different  oil  fields.  Laboratory 
research  has  been  devoted  to  the  details  and  limitations  of  the  process,  the 
amount  of  soda  used  up  per  foot  of  drive,  the  effects  of  rate  of  drive,  pore 
space,  and  foreign  salts  in  connate  waters,  of  coatings  of  silicates,  oxides, 
and  hydrocarbon  compounds  on  the  sand  grains,  and  the  filtering  action  of 
some  sands  on  some  oils.  Findings  have  been  reported  in  a  number  of  scien- 
tific papers.  The  chemical  problems  involved  have  centered  about  the  inter- 
relations of  oil,  water,  and  silica;  the  physical  problems  about  the  relative 
motions  of  fiuids  and  solids.  Considerable  time  has  been  given  also  to  con- 
ferences with  and  work  for  geologists  interested  in  the  field,  covering  folding, 
faulting,  shearing  rupture,  exfoliation,  and  related  problems.  Volcanologists 
and  seismolo^sts  are  also  interested  in  laboratory  research  in  this  field. 

E.  B.  Hill,  of  the  topographic  branch,  assisted  in  the  reduction  of  observations 
of  deep  earth  temperatures  from  April  S  to  the  end  of  the  fiscal  year. 
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ALASKAN  BBANGH 
PERSONNEL  AND  EXPENDITURES 

On  Julv  1,  1925,  the  personnel  of  the  Alaskan  branch  consisted 
of  1  chiei  Alaskan  geologist,  3  geologists,  3  associate  geologists,  1 
assistant  geologist^  3  topographic  engineers,  1  supervising  mining 
engineer,  1  coal-mining  assistant,  1  metal-mining  assistant,  1  drafts- 
man, and  3  clerks ;  on  Jmie  30,  1926,  it  consisted  of  1  chief  Alaskan 
geologist,  3  geologists,  4  topographic  engineers,  1  supervising  mining 
engineer,  1  mining  engineer,  1  associate  mining  engineer,  1  coal- 
mining assistant,  1  metal-mining  assistant,  1  draftsman,  and  3  clerks. 
One  additional  associate  mining  engineer  was  employed  from  July 
16,  1925,  to  Januarv  15,  1926,  and  one  clerk  from  October  5,  1925, 
to  June  15, 1926.  The  increase  in  the  total  personnel  of  the  Alaskan 
branch  over  that  of  preceding  years  resulted  from  the  transfer  to 
the  Geological  Survey  of  activities  formerly  conducted.-  by  the 
Bureau  of  Mines  in  Alaska.  This  change  added  four  persons  to  the 
Alaskan  branch  on  July  1, 1925,  and  two  others  on  June  30, 1926.  It 
may  be  noted  that  the  number  of  geologists  now  connected  with  the 
Alaskan  branch  is  less  than  at  any  other  time  since  the  organization 
of  this  work  in  1903. 

The  season  for  the  field  work  of  tlie  Geological  Survey  in  Alaska 
commonly  extends  from  May  to  October  and  thus  overlaps  two  fiscal 
years,  but  as  the  appropriations  are  made  available  for  immediate 
use  field  work  may  he  done  at  the  end  of  a  fiscal  year  on  two  appro- 
priations simultaneously.  The  following  statements,  therefore,  relate 
principally  to  the  work  of  the  field  season  of  1925,  as  just  defiined, 
and  to  the  beginning  of  the  field  season  of  1926. 

The  funds  available  in  part  for  the  fiscal  year  1926  included  the 
appropriations  of  $72,000,  carried  in  the  Interior  Department  bill, 
available  March  3,  1925,  and  $50,000,  carried  in  the  Interior  De- 
partment bill  for  the  fiscal  year  1927,  available  May  10,  1926.  In 
addition  to  these  sums,  appropriated  directly  for  expenditure  by  the 
Geological  Survey,  $22,000  was  transferred  to  the  Geological  Survey 
from  the  appropriation  of  $33,000  for  the  Alaska  work  of  the  Bureau 
of  Mines,  contained  in  the  Interior  Department  bill  for  the  fiscal 
year  1926,  and  $12,300  remained  from  funds  amounting  to  $75,000, 
which  were  made  available  to  the  Geological  Survey  by  transfer  irom 
the  Navy  Department  for  the  continuation  of  the  investigation  of 
Naval  Petroleum  Reserve  No.  4,  in  northern  Alaska.  Three  of  these 
appropriations  were  legally  available  and  were  drawn  on  for  ex- 
penses incurred  in  the  nscal  year  1925;  all  four  were  available  and 
used  in  part  in  the  fiscal  year  1926;  and  the  unexpended  greater 
part  of  the  appropriation  for  the  fiscal  year  1927  is  still  available 
for  expenditure  during  the  year. 

The  expenditures  from  all  these  funds  have  been  accounted  for 
under  the  methods  and  procedure  laid  down  by  law  or  by  the  regula- 
tions of  the  Treasury  Department,  but  these  methods  do  not  lend 
themselves  to  showing  the  costs  during  a  single  fiscal  year  or  lon- 
cerning  individual  projects.  The  labor  and  expense  of  determining 
the  precise  expenditures  for  the  different  jobs  by  years  would  far 
exceed  the  value  of  the  resulting  analysis,  and  therefore  these  ex- 
l>enditures  have  not  been  accurately  computed.    The  following  state- 
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ments  give  only  in  round  figures  the  principal  uses  to  which  the 
funds  were  put  during  the  fiscal  year  1926.  The  amount  expended 
in  starting  off  the  paries  in  advance  of  the  beginning  of  the  fiscal 
year  in  the  field  season  of  1925  practically  offset  the  amount  used  to 
start  the  parties  at  the  end  of  the  fiscal  year  1926  to  begin  the  work 
of  the  field  season  of  1926.  Thus,  except  for  the  work  financed  by 
the  Navy  Department  and  the  supervision  of  mineral  leasing  financed 
by  a  transfer  from  the  Bureau  of  Mines,  which  will  be  analyzed  sepa- 
rately, the  funds  used  for  the  fiscal  year  1926  were  $72,000,  expenaed 
approximately  as  indicated  below: 

Estpenditures  from  funds  directly  appropriated  for  Geological  Survey  Alatka 

work 

Branch  administration ^,500 

Other  technical  salaries 21,450 

Branch  clerical  and  drafting  salaries 5,900 

Services  rendered  by  other  Survey  units,  including  editing, 
dupUcating-machine  service,  accounting,  ond  other  ex- 
penses      5, 800 

Office  expenses,   stationery,   telegrams,   photography,   and 

other  expenses 2,300 

Field  expenses , 30,600 

Airplane  mapping  by  Navy  Department  (cooperative) 450 

72,000 

The  items  in  the  table  "  Other  technical  salaries,"  "  Field  ex- 
penses," and  "Airplane  mapping  "  and  $1,600  of  the  item  for  clerical 
salaries  have  been  allotted  for  the  different  kinds  of  surveys  and 
investigations  in  progress  during  the  fiscal  year  1926,  as  follows: 

General  investigations $1,875 

Geologic  surveys ' 33,800 

Topographic  surveys 16.425 

Statistics  of  mineral  production 1,  IKX) 

54,000 

In  this  table  it  is  not  possible  to  determine  accurately  the  distri- 
bution of  expenses  to  topographic  and  geologic  surveys  where  com- 
bined topographic  and  geologic  parties  are  concerned,  and  such 
expenses  are  divided  equally,  although  the  cost  of  the  topographic 
surveys  is  thereby  underestimated. 

Approximate  cost  and  distribution  of  work  by  geographic  divisions  for  the 

fiscal  year  1i)26 

General  investigations $1,  875 

Southeastern  Alaska 6,950 

I»rluce  William  Sound 6,  GOO 

Matanuska  region.: 1.075 

Southwestern  Ala.ska C,  525 

Skwentna-Kuskokwim  region 5,  675 

McKinley  region 4, 100 

Upper  Yukon  and  Sheenjek  regions 10,  525 

Northern  Alaska 8. 175 

Statistics  of  mineral  production  (including  $1,500  for 
clerical  salaries) 1.900 

54,000 

The  balance  of  $12,300  remaining  from  the  funds  made  available  to 
the  Geological  Survey  by  transfer  from  the  Navy  Department  for 
investigation  of  Naval  Petroleum  Reserve  No.  4  was  expended  as 
shown  in  the  following  table : 
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AUocation  of  funds  for  swveys  in  Naval  Petroleum  Reserve  No.  4f  northern 

Alaska 

Administration $1,375 

Technical  salaries 5,  750 

Clerical  and  drafting  salaries 1,  700 

Field  expenses 3,475 

12,300 

The  following  table  shows  the  progress  that  has  been  made  in 
topographic  and  geologic  surveys  in  Alaska  since  1898,  including  the 
field  season  of  1925.  Three  types  of  surveys  of  different  scales  and 
of  correspondingly  different  degrees  of  accuracy  have  been  made. 
Wherever  an  overlapping  of  surveys  of  different  kinds  has  taken 
place  only  the  area  mapped  on  the  largest  scale  is  tabulated. 

Areas  surveyed  hy  Geological  Survey  in  Alaska,  1898-1926,  in  square  miles 


Fiscal  ycur 


Areas  covered  by  geologic 
surveys 


Arras  covered  by  topographic 
surveys 


Explora- 
tory (scale 
i  1:500,000, 
I  1:025,000, 
or 
1:1,000.000) 


■    Explora- 
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WORK    OF    THE    YEAR 


Under  the  heading  "  General  investigations "  in  the  preceding  tables  are 
included  studies  which  relate  to  the  broader  problems  of  Alaskan  geologic  his- 
tory as  well  as  to  investigations  in  specific  fields.    Among  them  are  paleontologlc 
studies  which,  through  the  courtesy  of  the  geologic  branch,  were  carried  on 
mainly  by  the  specialists  of  that  branch.     These  studies  are  of  the  greatest 
importance  in  solving  the  problems  connected  with  deposits  of  coal  and  petro- 
leum, us  well  as  in  the  study  of  geologic  history.    They  include  the  determlzia- 
tion  of  Mesozoic  invertebrute  fossils  from  the  upper  Yukon  and  the  Alaska 
Peninsula  by  T.  W.  Stanton;  of  Carboniferous  fossils  from  the  upper  Yukon 
and  southeastern  Alaska  by  G.  H.  Girty ;  of  Ordovician,  Silurian,  and  DevoniaD 
invertebrates  from  the  upper  Yukon  and  southeastern  Alaska  by  E^dwin  Kirk; 
of  fossil  plants  from  the  Alaska  Peninsula  by  F.  H.  Knowlton;  of  Triassic  and 
Cretaceous  invertebrates  from  northern  Alaska  by  J.  B.  Reeside.  jr. ;  and  of 
Middle  Cambrian  invertebrates  from  the  upiier  Yukon 'by  C.  E.  Resser.    Analy- 
ses of  potash  waters  were  made  by  the  water-resources  branch  and  analyses 
of  minerals  by  the  chemical  laboratory.    Additional  work  was  done  by  Jaiae» 
McCormick  on  the  revision  of  the  "  Geographic  dictionary  of  Alaska,**  wlaicb 
was  published  in  1906  but  has  been  out  of  stock  for  many  years.    Thia  bull&tlB 
is  of  great  value  as  a  reference  list  of  Alaskan  geographic  names. 

The  publications  of  the  year  consist  of  papers  on  parts  of  Alaska  Penln^'O^ 
(Bulletin  773-D)  and  the  Chandalar  district  (Bulletin  77a-B);'the  confi^o^*' 
dated  report  on  the  progress  of  investigations  in  Alaska  in  1923  (Bulletin 
773)  ;  the  administrative  rep<^rt  and  a  report  on  the  mineral  industrjT  ^^ 
Alaska  in  1924  (Bulletin  783-A)  ;  anil  a  comprehensive  summary  of  the 
zoic  stratigraphy  of  Al.MSka  (Bulletin  776).     (See  p.  9.) 
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In  the  Washingrton  office  Miss  Lucy  M.  Graves,  chief  clerk  of  the  branch, 
^kcted  as  chief  of  the  branch  during  the  absence  of  Philip  S.  Smith  in  the  field 
in  1925.  S.  R.  Capps  acted  as  branch  chief  from  February  8  to  May  21,  1926, 
and  F.  H.  Moffit  from  May  22  to  the  end  of  the  fiscal  year.  Miss  Elrma  C. 
Nichols,  statistical  clerk,  devoted  a  considerable  part  of  her  time  to  the  collec- 
tion and  coordination  uf  mineral  statistics.  Mrs.  Marion  E.  Maclean  was 
engaged  in  general  clerical  work  from  the  time  of  her  connection  with  the 
branch,  October  5,  1925,  until  June  15,  1026.  On  June  16,  1926,  she  was  tem- 
porarily transferred  to  the  topographic  branch.  John  B.  Torbert,  scientific 
illustrator,  was  engaged  throughout  the  year  in  the  preparation  and  drafting 
of  topographic  maps  and  Illustrations. 

FIELD  SEASON  OF  1985  ' 

The  field  work  of  the  Alaskan  brunch  in  the  fiscal  year  1926  includes  parts 
of  two  field  seasons,  1925  and  1926.  In  1925  eight  field  parties  were  at  work 
in  Alaska,  comprising  five  geologic  parties,  one  topographic  party,  and  two 
<combined  topographic  and  geolo^c  parties,  with  which  were  connected  seven 
geologists  and  three  topographers.  In  addition  the  chief  Alaskan  geologist 
inspected  different  field  parties  and  carried  on  administrative  work  in  Alaska. 
Philip  S,  Smith,  cliief  Alaskan  geologist,  was  engaged  in  oflice  work  in 
Washington  till  July  12,  1925,  when  he  left  for  Alaska.  He  spent  about  one 
week  in  visiting  the  field  party  in  charge  of  A.  F.  Buddington  at  Hyder,  In 
southeastern  Alaska,  and  an  equal  time  with  the  party  under  Fred  H.  Mofflt 
on  Prince  William  Sound.*  Most  of  his  field  season,  however,  was  spent  in 
Juneau,  Anchorage,  and  Fairbanks,  and  in  the  Matanuska  and  Nenana  coal 
fields  in  consultation  with  Messrs.  Stewart  and  Corey  concerning  plans  for 
carrying  on  the  work  transferred  from  the  Bureau  of  Mines  and  in  studying 
the  mining  situation. 

A.  F.  Buddington  made  a  reconnaissance  of  the  west  coast  of  Dall  Island 
and  spent  the  later  part  of  the  season  of  1925  in  detailed  geologic  surveys 
In  the  Hyder  district  at  the  head  of  Portland  Canal,  adjacent  to  one  of  the 
active  Canadian  silver-lead  camps.  A  description  of  this  work  has  been  pre- 
pared for  publication. 

R.  K.  Lynt  carried  on  detailed  topographic  surveys  in  Wrangell  Narrows 
near  Petersburg,  in  southeastern  Alaska,  in  cooperation  with  the  General  Land 
OflSce. 

Fred  H.  Moffit  continued  the  investigation  of  the  copper  and  other  metal- 
liferous deposits  of  Prince  William  Sound,  one  of  the  important  copper-pro- 
•ducing  districts  of  Alaska  which  has  also  been  a  producer  of  gold  and  gives 
promise  of  further  development.  At  the  end  of  the  field  season  on  Prince 
William  Sound  he  visited  Chitina  Valley  to  collect  information  on  the  progress 
of  mining  in  that  district. 

K.  K.  Landes  made  a  reconnaissance  geologic  survey  of  an  area  of  about 
335  square  miles  on  the  south  side  of  Matanuska  River,  between  that  stream 
«nd  Knik  River. 

R.  H.  Sargent,  topographer,  and  R.  S.  Knappen,  geologist,  made  topographic 

and  geologic  surveys  of  an  area  of  3,000  square  miles,  extending  the  fnU 

width  of  the  Alaska  Peninsula  from  Auiakchak  Crater  to  a  point  25  miles 

West  of  the   Chignik   Lakes.    These   surveys,   whose  primary   object   was  to 

assist  in  developing  the  oil  resources  of  thr  region,  completed  a  series  planned 

to  cover  the  prospective  oil-bearing  portion  of  the  peninsula. 

S.  R.  Capps  carried  on  reconnaissance  geologic  surveys  on  the  northwest  side 

T>f  the  Alaska  Range  in  the  Toklat-Tonzona  district  of  the  Mount  McKinley 

^e^on.    An  area   of  2,000  square   miles   was   covered.    This   survey   was   in 

l^art  a  resurvey  on  a  larger  scale  of  an  area  covered  by  an  e3q)loratory  survey 

^y  A.  H.  Brooks  and  D.  L.  Reaburn  in  1902. 

J.   B.  Mertie,  jr.,   made  geologic  surveys  along  Yukon  River  between   the 

international  boundary  and  Circle  and  at  the  end  of  the  season  spent  a  week 

%n  the  vicinity  of  Fairbanks  collecting  statistics  on  mineral  production.    The 

i3ur\'eys  on  the  Yukon  coven^d  1,500  square  miles  and  were  in  part  a  resurvey 

m>f  an  area  covered  by  exploratory  surveys. 

Gerald  Fitz(5erald,  topographer,  and  W.  R.  Smith,  geologist,  left  Washington 
%n  February,  1925,  to  extend  the  surveys  already  made  in  Naval  Petroleum 
%eserve  No.  4,  in  northern  Alaska.  They  traveled  by  dog  team  from  Nenana 
^own  the  Yukon  to  Norton  Sound  and  thence  north  to  Kotzebue,  where  they 
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obtained  supplies  for  the  summer.  They  then  completed  their  winter  trip  up 
the  Noatak  and  across  the  divide  to  the  Arctic  slope,  arriving  before  the  spring 
break-up.  Their  field  work  began  late  in  April  and  resulted  in  exploratory 
and  reconnaissance  surveys  covering  6«500  square  miles,  principally  in  the 
headwater  region  of  Colville  River  and  some  of  the  northern  tributaries  of 
the  Noatak. 

FIELD  8EA80V  07  1M6 

In  1026  four  parties  were  started  into  the  field  before  the  end  of  the  fiscal 
year.  They  included  three  combined  topographic  and  geologic  parties  and 
one  special  topographic  party,  comprising  three  geologists  and  four  topog- 
raphers. The  results  of  their  surveys  will  not  be  known  till  the  end  of  the 
field  season  of  1926. 

Philip  S.  Smith,  chief  Alaskan  geologist,  and  Gerald  FitzGerald,  topographer,, 
left  February  8  to  continue  the  mapping  of  Naval  Petroleum  Reserve  No.  4,  on 
the  Arctic  slope  of  Alaska.  They  proceeded  by  the  same  route  and  same  means 
as  the  party  of  FitzGerald  and  W.  R.  Smith  in  1925  and  obtained  their  pro- 
visions at  Kotzebue,  reaching  their  field  of  work  before  the  snow  melted.  They 
were  beyond  means  of  communication  with  the  Washington  office  from  April  10 
to  the  end  of  the  fiscal  year. 

R.  H.  Sargent,  topographer,  was  detailed  as  special  representative  of  the 
Geological  Survey  to  accompany  the  party  organized  by  the  Bureau  of  Aero- 
nautics of  the  Navy  Department  to  carry  on  aerial  photographic  surveys  in 
southeastern  Alaska  and  left  Washington  to  Join  the  party  at  Ketchikan  in 
May.  The  work  of  this  expedition  is  the  first  attempt  to  use  the  aerophoto- 
graphic  method  of  mapping  in  Alaska. 

S.  R.  Capps,  geologist,  and  K.  W.  Trimble,  topographer,  left  in  May  to  carry 
on  geologic  and  topographic  surveys  in  a  district  which  includes  the  head-^ 
waters  of  Skwentna  River  and  the  South  Fork  of  Kuskokwim  River.  This 
district  has  been  hitherto  unmapped. 

J.  B.  Mertie,  jr.,  geologist,  and  J.  O.  Kilmartin.  topographer,  sailed  for 
Alaska  in  May  to  carry  on  geologic  and  topographic  surveys  on  the  Sheenjek 
and  other  northern  tributaries  of  Porcupine  River  in  northeastern  Alaska. 
This  district  also  had  not  previously  been  mapped. 

MINERAL-LEASING  WORK 

The  work  of  the  Alaskan  branch  was  enlarged  at  the  bec^inning' 
of  the  fiscal  year  1926  by  the  transfer  from  the  Bureau  of  Mines 
of  certain  functions  which  were  given  up  when  that  bureau  was 
transferred  from  the  Department  of  the  Interior  to  the  Department 
of  Commerce.  These  functions  include  the  supervision  of  the  pro- 
duction of  coal  and  oil  on  public  lands  in  Alaska  under  the  mineral- 
leasing  acts  and,  by  agreement  with  the  Bui'eau  of  Mines,  the  super- 
vision of  mine  safety  and  investigative  work.  The  supervision  of 
leased  mineral  lands  is  administered  in  cooperation  with  the  con- 
servation branch,  which  does  the'  necessary  oiRce  work  and  advises 
the  Alaskan  branch  with  respect  to  the  general  conduct  of  work 
in  the  field.  The  following  persons  connected  with  the  work  of 
the  Bureau  of  Mines  in  Alaska  and  resident  in  the  Territory  were 
transferred  to  the  Alaskan  branch  on  July  1,  1925:  B.  D.  Stewart, 
supervising  mining  engineer;  J.  J.  Corey,  coal-mining  assistant; 
J.  G.  Shepard,  metal-mining  assistant;  Ilona  M.  Grover,  junior 
clerk.  H.  H.  Townsend,  associate  mining  engineer,  was  employed 
from  July  15,  1925,  to  January  15,  1926.  The  force  was  enlarged 
in  June,  1926,  by  the  addition  of  X.  L.  Wimmler,  mining  engineer^ 
and  F.  W.  Holzheimer,  associate  mining  engineer. 

The  following  table  shows  the  manner  in  which  the  funds  avail- 
able for  the  supervision  of  mineral  leasing  have  been  used: 
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EmpendUures  from  fund*  transferred  to  the  Oeological  Survey  from  the  apprty 
priation  for  the  u:ork  of  the  Bureau  of  Minet  in  Alaska 

Administration   (services  rendered  by  other  survey  units, 

accounting,  etc.) $540 

Technical   salaries 13.425 

Clerical  salaries 1,500 

B^eld    expenses 6,005 

Budget  reserve 440 


22,000 


B.  D.  Stewart  spent  the  major  part  of  his  time  in  the  routine  supervist/ry 
and  administrative  work  of  the  office  at  Anchorage,  in  conferences  with  itfll- 
cials  of  the  Federal  Government  and  of  the  Territory,  and  in  the  preparation 
of  official  reports. 

J.  J.  Corey  inspected  coal  mines  in  different  parts  of  Alaska,  particularly 
in  the  Bering  River,  Matanuska,  and  Nenana  River  districts,  and  consulted 
with  the  operators  concerning  methods  and  plans  for  mining  and  marketing 
Alaskan  coal. 

J.  G.  Shepard  inspected  metal  mines  in  southern  and  southeastern  Ala&ka 
and  made  reports  on  prospects  and  properties. 

H.  H.  Townsend  was  employed  from  the  beginning  of  the  fiscal  year  until 
January  15,  1926,  in  the  examination  of  metal  prospects  and  mines  and  the 
preparation  of  reports  on  them. 

Ilona  M.  Grover  handled  the  clerical  work  of  the  Anchorage  office. 

TOPOOBAPHIC  BRANCH 

ORGANIZATION 

The  organization  of  the  topographic  branch  at  the  end  of  the  year 
is  shown  Delow. 

Chief  topographic  engineer,  C.  H.  Birdseye. 

Atlantic  division,  division  engineer  in  charge,  Glenn  S.  Smith.  (In  the 
^b^cnce  of  Mr.  Birdseye  Mr.  Smith  acted  as  chief  topographic  engineer.) 

Central  division,  division  engineer  in  charge,  W.  H.  Herron. 

Pacific  division,  division  engineer  in  charge,  T.  G.  Gerdine. 

Section  of  inspection  and  editing,  topographic  engineer  in  charge,  W.  M. 
H^aman. 

Section  of  computing,  geodetic  engineer  in  charge,  S.  S.  Gannett. 

Section  of  photographic  mapping,  engineer  in  charge,  T.  P.  Pendleton. 

Section  of  cartography,  engineer  in  charge.  A.  F.  Hassan. 

Section  of  relief  maps,  engineer  in  charge,  R.  W.  Berry. 

Itfap  information  office,  engineer  in  charge,  J.  H.  Wheat. 

Each  of  the  three  topographic  field  divisions  was  reorganized  duT- 
i^g  the  year  to  provide  for  four  areal  sections,  each  under  the  super- 
Wsion  of  a  topographic  engineer. 

PERSONNEL 

The  technical  force  was  increased  by  the  appointment  of  3 
lunior  topographic  engineers  and  the  reinstatement  or  transfer  of  1 
associate  topographic  engineer,  1  assistant  topographic  engineer,  2 
junior  topographic  engineers,  1  senior  engineering  draftsman,  and  1 
printer-photographer.  The  force  was  reduced  by  18  resignations, 
4  transfers,  and  1  retirement.  With  these  changes  the  corps  now 
includes  1  chief  topographic  engineer,  3  senior  topographic  engi- 
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neers  in  charge  of  divisions,  11  topographic  engineers,  2  geodetic 
engineers,  2  topographic  and  geodetic  engineers,  65  associate  topo- 
graphic engineers,  8  associate  geodetic  engineers,  5  associate  topo- 
graphic and  geodetic  engineers,  6  associate  cartographic  engineers, 
24  assistant  topographic  engineers,  2  assistant  geodetic  engineers,  2 
assistant  topographic  and  {geodetic  engineers,  11  junior  topographic 
engineers,  7  chiei  engineering  field  aids,  6  senior  engineering  field 
aids,  6  assistant  engineering  field  aids,  10  apprentice  engineering  field 
aids,  1  chief  engineering  aid,  1  printer-photographer,  11  engineering 
draftsmen  of  various  grades,  and  1  junior  scientist  (computer),  a 
total  of  175.  During  the  year  4  associate  topographic  engineers,  2 
associate  geodetic  engineers,  3  junior  topographic  engineers,  1  chief 
engineering  field  aid,  2  senior  engineering  held  aids,  1  assistant  engi- 
neering field  aid,  and  12  apprentice  engineering  field  aids  were  on 
furlough  for  the  whole  or  a  part  of  the  year.  The  clerical  force 
comprises  16  clerks  of  various  grades,  1  of  whom  is  a  per  diem 
employee,  and  1  assistant  messenger. 

PUBLICATIONS 

The  published  work  of  the  topographic  branch  for  the  fiscal  year 
consisted  of  61  new  standard  topographic  maps,  15  new  editions 
of  topographic  maps,  43  river  plans  ana  profiles,  1  new  edition  of  a 
State  map  (Virginia),  a  new  edition  oi  the  Washington  (D.  C.) 
road  map,  special  editions  of  topographic  maps  of  the  proposed 
Shenandoah  and  Great  Smoky  Mountains  National  Parks,  advance 
photolithographic  prints  of  151  new  topographic  maps  now  in 
process  of  engraving,  and  50  photolithographs  of  new  topographic 
maps  for  which  publication  has  not  yet  been  otherwise  provided. 
Additional  publications  were  shaded  relief  editions  of  a  otate  map 
of  Arizona  and  of  a  standard  topographic  map  of  a  quadrangle  in 
Kentucky-Illinois. 

Bulletin  766,  -  Spirit  leveling  in  California,  1896-1923,"  a  con- 
solidation of  chapters  previously  issued  separately,  was  published 
during  the  year.  Parts  A,  Administration,  D,  Leveling,  and  F, 
Photographic  mapping,  of  a  new  bulletin  to  be  entitled  "Topo- 
graphic instructions  of  the  United  States  Geological  Survey"  were 
transmitted  for  publication.  Part  E,  Topographic  mapping,  is  in 
preparation.  A  three-reel  film,  entitled  ''The  making  of  a  topo- 
graphic map,"  was  prepared  from  field  and  office  pictures  taken  in 
1924-25. 

APPROPRIATIONS 

The  Federal  appropriations  for  topographic  surveys  for  the  fiscal 
year  1926  were  as  follows : 

Topographic  surveys $558,300.00 

Salaries,  scientific  assistants 11,000.00 

Special  funds  for  military  mapping   (contributed  by 
War   and  Navy    Departments) 13,795.19 

583, 095. 19 
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COOPEHATIOX 


Cooperation  has  been  maintained  in  24  States  and  1  Territory* 
Inich  contributed  the  following  amounts: 


AJAbama $6,734.48 

JLriaona 24.898.  30 

C^Jifornia _..  22,911.75 

Colorado _• 12,610.70 

I>©laware- ._ 12,570.76 

Georgia 3,912.  14 

a»waii 27,122.91 

Idaho 1,499.87 

imnoLs 47,495.99 

Iowa _  -  _  2,  065.  33 

Maine 4,884.41 

Michigan _.  10,79^90 

Missouri 10,612.92 

New  Hamsphire 11,972.71 


New  York $11,997.71 

North  Dakota 10,  716.  20 

Oregon 3,587.  97 

Penngylvania 18,  864.  77 

Tennessee 20,  892.  24 

Texas 42,  942.  90 

Utah 5,609.39 

Vermont 4,  956.  44 

Virginia 11,897.82 

West  Virginia 936.  00 

Wisconsin 12,  459.  64 

344,  960.  14 


In  addition  base-map  work  was  executed  for  other  Federal  or- 
ganizations at  the  following  cost:  For  the  Appalachian  Park  Com- 
mission, $94.18;  for  the  National  Park  Service,  $166.79;  for  the 
Federal  Board  for  Vocational  Education,  $13.89;  for  the  Federal 
Power  Commission,  $526.80— a  total  of  $801.66. 

The  total  amount  expended  from  all  sources  for  the  work  of  the 
topographic  branch  was  $927,846.16. 

SUMMARY  OF  RESULTS 

The  condition  of  topographic  surveys  to  June  30,  1926,  is  shown 
in  the  following  table.    The  new  area  mapped  during  the  year  was 
15,535  square  miles,  making  the  total  area  surveyed  to  date  in  the 
continental  United  States,  exclusive  of  Alaska,   1,280,919  square 
nailes,  or  42.8  per  cent  of  the  entire  country.    In  addition,  1,973 
square  miles  of  resurvey  was  completed,  making  a  total  area  of  sur- 
veys during  the  vear  17,508  square  miles.    River  surveys  amounting 
to  507  linear  miles  were  also  made. 

In  connection  with  these  surveys  5,591  linear  miles  of  levels  were 
nm,  making  317,964  miles  of  levels  run  since  the  authorization  of  this 
"Work  by  Congress  in  1896.  In  the  course  of  this  work  1,643  perma- 
nent bench  marks  were  established.  Triangulation  stations  to  the 
nnmber  of  153  were  occupied,  and  159  were  permanently  marked. 
Transit-traverse  lines  aggregating  5,021  miles  were  run,  in  con- 
nection with  which  1,332  permanent  marks  were  set. 

In  addition,  838  square  miles  of  topo^aphic  mapping  was  com- 
pleted in  Hawaii,  3  triangulation  stations  were  occupied,  and  2 
permanent  marks  set. 
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In  addition  tbe  followlns  a 
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GENERAL    OFFICE    WORK 


Computations  for  vertical  and  horizontal  control  were  made, 
and  the  results  were  copied  and  cataloged  by  the  computiim  section. 
The  section  of  relief  maps  completed  £aded  relief  maps  oiArizoi* 
Tennessee,  and  the  Cave  in  Rock  quadrangle,  Kentuct^- Illinois,  ind 
special  relief  maps  of  Oregon  and  Washington  and  a  part  of  Idabo. 
The  map  information  ofHcc  was  engaged  in  indexing  and  cataloging 
map  data  available  in  the  several  Federal  departments  and  irom 
commercial  sources  and  in  furnishing  miscellaneous  map  infomii- 
tion  to  Government  offices  and  to  the  public.  The  compilation  of  * 
gazetteer  of  the  lakes  of  New  York  was  completed. 

SECTION   OF  INSPECTION   AND  EDmNO  OP  TOPOGRAPHIC   HAF8 

The  section  of  inspection  and  editing  of  topographic  nmps  cai- 
tinued  to  supervise  the  office  preparation  of  all  topographic  maps  aod 
to  inspect  and  edit  them  before  reproduction.  It  also  edited  a  num- 
ber of  maps  submitted  by  other  Geological  Sur^'ey  branches  and  Got- 
emment  bureaus. 
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The  number  of  topographic  maps  and  projects  in  progress  in  the 
^pographic  branch  (exclusive  of  those  being  engraved  and  printed) 
Luged  from  197  in  July  to  292  in  December;  the  monthly  average 
£is  250.  An  averafife  of  21  employees  were  engaged  in  this  section 
>T  the  year,  incluaing  an  average  of  2  temporarily  assigned  for 
c-afting. 

James  McCormick  spent  nine  months  of  the  year  in  work  for  the 
xiited  States  Geographic  Board  and  in  other  special  investigations 
ad  three  months  in  revising  the  "  Geographic  dictionary  of  Alaska." 

The  work  of  this  section  is  described  f urthier  under  "  Publication 
ranch"  (p.  90). 

SECTION   OF   PHOTOGRAPHIC    MAPPING 

Cooperative  work  in  photographic  mapping  was  continued  with 
le  Air  Service,  United  States  Army,  and  the  Bureau  of  Aero- 
autics,  United  States  Navy.  Partial  culture  and  drainage  bases 
ere  prepared  for  surveys  of  20  quadrangles  in  Texas,  14  quad- 
angles  in  Illinois,  5  quadrangles  in  New  Hampshire,  and  1  quad- 
a-ngle  in  Michigan,  also  for  the  resurvey  of  5  quadrangles  in  New 
"o^,  1  quadrangle  in  Illinois,  and  1  quadrangle  in  Delaware, 
iight  special  bases  were  prepared  for  reclamation  surveys  in  Texas, 

for  special  surveys  in  Illinois,  1  for  military  surveys  in  Indiana, 
nd  1  lor  a  large-scale  map  of  tne  city  of  Bloomington-Normal,  111. 

SECTION  OF  CARTOGRAPHY 

The  compilation  of  the  new  wall  map  of  the  United  States  was 
ontinued,  90  per  cent  being  completed.  The  State  map  of  Idaho 
^as  revised  and  a  new  map  of  Florida  was  compiled.  A  map  of 
he  air  route  between  Montgomery,  Ala.,  and  Columbia,  S.  C,  was 
ompiled  for  the  Air  Service,  United  States  Army,  and  a  map  of 
he  northern  Great  Plains  was  compiled  for  the  conservation  branch. 
C*he  United  States  part  of  sheet  G-14  of  the  international  map  was 
ompleted,  and  preliminary  work  was  done  on  sheets  K-16  and  1-12 
iHd  on  the  United  States  part  of  sheet  M-13.  River  survey  maps  of 
treams  in  Washington  were  drafted.  Graphs  were  prepared  for 
he  Federal  Board  for  Vocational  Education.  A  metal  plate  for 
ise  in  mechanically  constructing  a  Lambert  projection  on  the  scale 
>f  1:500,000  for  any  area  of  the  United  States  was  designed  and 
nade. 

ATLANTIC   DI\7SI0N 

Alahama, — In  cooperation  with  tlie  State  pfeologist  of  Alabama  the  survey 
«f  the  Barton  and  Samantha  quadrangles  was  completed,  314  square  miles  being 
snapped  (scale  1:62,600,  contour  interval  20  feet)  ;  182  miles  of  levels^  and  90 
Allies  of  transit  traverse  were  run  and  74  permanent  marks  set. 

Delaware. — In  cooperation  with  the  State  Highway  Department  of  Delaware 
the  resurvey  of  the  Wyoming  quadrangle  was  complete<l  and  the  resurvey  of 

'  Under  the  provisions  of  an  act  of  Compress  accurate  spirit  levels  are  mn  and  bench 
larks  established  within  all  regular  quadrangle  areas  surveyed.  The  levels  referred 
i»  in  this  report  (pp.  57-61),  unl««  otherwise  specifled.  are  similar  to  those  dosrig- 
ated  "primary  levels"  in  previous  annual  reports  and  now  designated  by  the  Federal 
o«rd  of  Surveys  and  Maps  '*  third-order  levels." 
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the  Deepwater  quadrangle  was  begun  (areas  previously  surveyed  on  the 
1: 126,000  scale  as  parts  of  the  Dover  and  Vineland  quadrangles,  respectively), 
262  square  miles  being  mapped  (scale  1:62,500,  contour  interval  10  feet)  ;  8^ 
miles  of  levels  and  247  miles  of  transit  traverse  were  run  and  63  permanent 
marks  set.  • 

Oeorgia. — In  cooperation  with  the  State  geologist  of  Georgia  the  resurvey  of 
the  Ball  Ground  quadrangle  was  begun  (area  previously  surveyed  on  the 
1:125,000  scale  as  part  of  the  Suwanee  quadrungle).  175  square  miles  being 
mapped  (scale  1:62.500,  contour  interval  20  feet)  ;  60  miles  of  levels  and  68 
miles  of  transit  traverse  were  run  and  35  permanent  marks  set. 

Indiana. — In  cooperation  with  Purdue  University  a  survey  of  Purdue  Uni- 
versity and  vicinity  was  made,  18  square  miles  being  mapped  (scale  1 :  20.000r 
contour  interval  10  feet)  ;  20  miles  of  levels  and  21  miles  of  transit  traverse- 
were  run  and  20  permanent  marks  set. 

Maine. — In  cooperation  with  the  Public  Utilities  Ck)mmission  of  Maine  the 
survey  of  the  Dead  River  and  Pierce  Pond  quadrangles  was  completed  and 
that  of  the  Dixfleld  quadrangle  was  begun,  202  square  miles  being  mapped 
(scale  1 :  62,500,  contour  interval  20  feet)  ;  135  miles  of  levels  were  run  and  29 
permanent  marks  set. 

New  Hampshire. — In  oooi)eratlou  with  the  Highway  Department  of  New- 
Hampshire  the  survey  of  the  Holderness,  Penacook,  and  Wolfeboro  quadrangles 
was  completed  and  that  of  the  Potter  Place  quadrangle  was  begun,  615  square 
miles  being  mapped  (scale  1:62,500,  contour  interval  20  feet)  ;  211  miles  of 
levels,  including  20  miles  of  "first-order  levels,"  were  run,  46  i^ermanent 
marks  set,  and  80  triangulation  stations  occupied  and  24  marked.  In  coopera- 
tion with  the  War  Departmet  the  survey  of  the  Indian  Stream  quadnin|rle> 
was  completed,  183  square  miles  being  mapped  (scale  1 :  62,500,  contour  inter^ 
val  20  feet)  ;  120  miles  of  levels  were  rim  and  34  permanent  marks  set. 

New  York. — In  cooperation  with  the  New  York  State  engineer  the  resurvey^ 
of  the  Albany  and  Troy  quadrangles  was  completed  and  that  of  the  Ck)xsackie',. 
Schenectady,  and  Cohoes  quadrangles  was  begun,  587  square  miles  being  mappe<X 
(scale  1 :  62,500,  contour  interval  20  feet)  ;  178  miles  of  levels  were  rux* 
and  50  permanent  marks  set. 

Ohio. — In  Ohio  18  miles  of  levels  were  run  and  44  permanent  marks  set:^ 

Pentisylvania. — In  cooperation  with  the  Pennsylvania   Department  of  For- 
ests and  Waters,  Topographic  and  Geological  Survey,  the  survey  of  the  MiflUn- 
town,  Blossburg,  Needmore.  and  Hawley  quadrangles  Tvas  completed,  that  o^ 
the  Eagles  Mere  quadrangle  was  continued,  and  that  of  the  Tidioute.  YoangB- 
ville,  Titusville,  and  Townville  quadrangles  was  begun.  652  square  miles  being 
mapped   (scale  1 :  62,.500,  contour  interval  20  feet);  354  miles  of  levels  aad 
352  miles  of  transit  traverse  were  run  and  206  i)ermanent  marks  set. 

Tennessee. — In  cooperation  with  the  Tennessee  Department  of  Highways  and 
Public  Works,  the  survey  of  the  Waverly-Cumden  and  Nashville-ClarksTille 
highway  projects  was  completed.  198  square  miles  being  mappe<l  (scale 
1 :  24,000,  contour  interval  10  feet )  ;  6  miles  of  levels  and  244  miles  of  transit 
traverse  were  run  and  64  permanent  marks  set.  In  cooperation  with  tb^ 
Tennessee  State  geologist  the  survey  of  the  Gainesboro  quadrangle  and  of  tbe 
Tennessee  part  of  the  Tompkinsville  quadrangle  was  completed,  355  square 
miles  being  mapi)ed  (scale  1:62,500,  contour  interval  20  feet)  ;  196  miles  of 
levels  and  473  miles  of  transit  traverse  were  run  and  192  permanent  mark* 
set. 

Vermont. — In  cooi)eration  with  the  State  geologist  of  Vermont  the  survey  ^' 
the  Mount  Mansfield  quadrangle  was  completed  and  that  of  the  Claremont  i>^ 
Averill  quadrangles  was  begun,  283  square  miles  being  mapped  (scale  1:62,5^ 
contour  interval  20  feet ) . 

Virginia. — In  cooi^eration   with   the   Director   of  the   Geological   Survey   ®|l 
Virginia  the  survey  of  the  Rocky  Mount  quadrangle  was  completed  and  tha£^ 
the  Critz  quadrangle  was  begun,  260  square  miles  being  mapped  (scale  1 :  ({2.0^*' 
contour  interval  20  feet)  ;  373  miles  of  levels,  including  142  miles  of  **fl<^' 
order  levels,"  and  228  miles  of  transit  traverse  were  run,  216  permanent  mtf^^ 
set,  and  14  triangulation  stations  occupied  and  16  marked.    In  cooperatl^^ 
with  the  Marine  Corps  a  survey  of  the  Quantico  Marine  Reservation  was  m0^^ 
8  square  miles  being  mapped   (scale  1:10.000.  contour  interval  10  feet);  ^ 
miles  of  levels  and  230  miles  of  transit  traverse  were  run  and  12  perman^^ 
marks  set. 
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We9t  Virginia. — In  cooperation  with  the  State  geologist  of  West  Virginia  the 
culture  was  reyised  for  the  Pineville,  Founding  Mill,  Glenville,  Amoldsburg, 
Mullens,  Spencer.  Ripley,  Point  Pleasant,  and  Ravenswood  quadrangles,  a 
total  area  of  1.812  square  miles  (scale  1:62.600,  contour  intenral  50  feet). 

Office  ioark. — The  drafting  of  82  sheets  and  2  projects  was  completed.  Level 
•circuits  were  adjusted  for  68  quadrangles.  Geographic  positions  were  computed 
for  64  quadrangles. 

CENTRAL   DI^^SION 

Colorado. — In  cooperation  with  the  Colorado  State  inspector  of  oils  the  sur- 

Tey  of  the  Parachute  Creek  quadrangle  was  completed.  2i30  square  miles  being 

jnapped  (scale  1:62,«'>(X),  contour  interval  50  feet)  ;  218  miles  of  levels  and  33 

miles  of  transit  traverse  were  run,  70  permanent  marks  set,  and  33  triangula- 

tion  stations  occupied  and  20  marked.    At  the  request  of  the  Forest  Service  the 

survey  of  the  Glenwood  Springs  quadrangle  was  begun,  550  square  miles  being 

mapped  (scale  1: 125,000,  contour  interval  100  feet)  ;  179  miles  of  levels  were 

run  and  38  permanent  marks  set.     In  cooperation  with  the  Colorado  School  of 

Mines  the  survey  of  the  Grand  Valley,  Uighmore,  and  Roan  Creek  quadrangles 

was  begun,  126  square  miles  being  mapped   (scale  1:62,500,  contour  interval 

50  feet);. '5  triangulation  stations  were  occupied  and  permanent  marks  set; 

and  for  the  control  of  the  Gunnison  quadrangle  84  miles  of  levels  were  run  and 

H  permanent  marks  set.    In  cooperation  with  the  Colorado  Metal  Mining  Fund 

control  work  was  begun  on  the  Saguache  quadrangle,  20  miles  of  levels  being 

run»  12  permanent  marks  set,  and  4  triangulation  stations  occupied  and  4 

marked. 

Illinois. — In  cooperation  with  the  Department  of  Re^stration  and  Educa- 
tion of  Illinois  the  survey  of  the  Brighton,  Streator,  Gibson  City,  and  Gales- 
burg  quadrangles  and  the  Illinois  part  of  the  Joi)pa.  Paduca.  and  Smithland 
quadrangles    was   oompIete<l   and    that    of    the    Normal    and    Mount    Sterling 
<iuadrangles  was  begun,  800  square  miles  being  mapped   (scale  1:62,5(X),  con- 
tour intervals  10  and  20  feet).    The  resurvey  of  the  Springfield  quadrangle 
"w-as  begun.  205  square  miles  beinjc  mapped   (scale  1 :  (K2.500.  contour  interval 
lO  feet).    The  resurvey  of  the  Hinsdale,  River  Forest.  Riverside  No.  4,  Arling- 
ton Heights,  Palos  Park,  and  Sag  Bridge  qnadrangles  was  completed  and  that 
of  the  Riverside  No.  2,  Highwood  No.  2.  Des  Plaines  No.  4.  Chicago  No.  2, 
Cblcago  No.  3.  and  Evanston  No.  3  quadrangles  wai4  begun  (areas  previously 
surveyed  on   the  1 :  62,500  scale  as  parts  of  the  Riverside,   Highwood,  Des 
^iaines,  Chicago,  and  Evanston  quadrangles,  468  square  miles  being  mapi)ed 
< scale  1 :  24,000,  contour  interval  5  feet)  ;  622  miles  of  levels  and  518  miles  of 
transit  traverse  were  run  and  307  permanent  marks  set. 

Iowa, — In  cooperation  with  the  Director  of  the  Iowa  Geological  Survey  the 
survey  of  the  Albia  quadrangle  was  completed,  137  square  miles  being  mapped 
< scale  1:62,500,  contour  interval  20  feet)  ;  97  miles  of  levels  were  run  and 
18  permanent  marks  set. 

Michigan, — In  cooperation  with  the  Department  of  Onservation,  Geological 
Survey  Division,  of  Michigan,  the  survey  of  the  De  Witt  and  Laingsburg 
Quadrangles  was  completed  and  that  of  the  Corunna  quadrangle  was  begun, 
836  square  miles  being  mapped  (scale  1:62,5(X).  contour  interval  10  feet); 
140  miles  of  levels  and  610  miles  of  transit  traverse  were  run  and  221  perma- 
>>^nt  marks  set. 

Missouri, — In  cooperation  with  the  State  geologist  of  Mi.^'Sourl  the  survey 
Jt  the  Cardareva  and  Shell  Knob  quadrangles  was  completed,  and  that  of  the 
*^e*«  Arc  quadrangle  was  begun.  359  square  miles  being  mapped  (scale  1 :  62,500, 
^^ntour  interval  20  feet)  ;  176  miles  of  levels  and  81  miles  of  transit  traverse 
^ere  run  and  70  permanent  marks  set. 

2forth  Dakota. — In  cooperation  with  the  State  engineer  of  North  Dakota 
J  survey  of  Souris  River  was  completed,  113  square  miles  being  mapi)ed  (scale 
■*  :  24,000,  contour  intervals  5  and  10  feet),  and  that  of  the  Minot,  Benedict, 
y*>d  Coleharbor  quadrangles  was  l)egun,  319  square  miles  being  mapped  (scale 
^1^62,600,  contour  interval  20  feet)  ;  355  miles  of  levels  and  725  miles  of  transit 
^^^verse  were  run  and  330  permanent  marks  set. 

Oklafkoma, — In  cooperation  with  the  University  of  Oklahoma  a  partial  re- 
?^rvey  of  the  Norman  No.  2  quadrangle  was  made,  52  square  miles  being 
^^^pped  (scale  1:  31,680.  contour  interval  10  feet)  ;  16  miles  of  levels  were  run 
^^d  12  permanent  marks  set. 

Texas, — In  cooperation  with  the  Texas  Board  of  Water  Engineers  the  survey 
the  Mathis  2  and  3,  San  Roque  Lake  1-a,  Aspermost  4-a,  Crowther  3, 
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Simmons  1  and  2,  Tilden  1,  Haskell  3-b,  Roby  2-b,  Snyder  1-a,  Segovia  2-a 
and  2-<:  quadrangles  and  of  the  North  Llano  Strip  was  completed,  and  that 
of  the  Mathis  4,  Cadiz  3.  Segovia  3-b  and  2-b,  Aspermost  3-c  and  1-d,  Haskell 
2-<:  and  3-c,  and  Quanah  3-a  quadrangles  was  begun,  841  square  miles  being 
mapped  (scale  1:  62,500,  contour  intervals  10  and  20  feet) ;  117  miles  of  levels 
and  10  miles  of  transit  traverse  were  run  and  23  permanent  marks  set.    In 
cooperation  with  separate  interests  acting  through  the  Texas  Board  of  Water 
Engineers,  work  was  begun  on  the  survey  of  Neches  liiver,  105  miles  of  levels 
and  18(5  miles  of  transit  traverse  being  run  and  120  permanent  marks  set. 
In  coofjeration  with  the  State  Reclamation  Department  of  Texas  the  survey 
of  the  Dal  worth  project,  sheets  A,  B,  and  C  (scale  1:24,(XX),  contour  intervals 
2  :ind  10  feet),  of  the  Bazzette,  Bazzette  extension,  Porters  Bluff,  Porters  BlofT 
extension,  Red  Bank,  and  Club  House  quadrangles  of  the  Trinity  River  project 
No.  1  (scale  1 :  24,000,  contour  intervals  2,  5,  and  10  feet),  and  of  the  Cox-Cook 
project  ou   Trinity   River    (scale  1:12,000,  contour   intervals  2  and   5  feet) 
was  completed,  and  that  of  the  Upper  Brazos  River  project,  Marlin  to  Jones 
Bridge   (scale  1:24,000,  contour  intervals  2,  5,  10,  and  20  feet),  and  of  the 
Bluntzer  project,  on  Nueces  River   (scale  1:12,000,  contour  intervals  2  and 
5  feet),  was  begun,  478  square  miles  being  mapped;  06  miles  of  levels  and  22S 
miles  of  transit  traverse  were  run  and  66  permanent  marks  set.    In  cooperation 
with  Orange  County,  Tex.,  109  miles  of  levels  and  202  miles  of  transit  traverse 
were  run  and  69  permanent  marks  set.    The  survey  of  the  Bassett  quadrangle 
was  begun,  174  square  miles  being  mapped   (scale  1:62,500,  contour  interval 
20  feet). 

Wisconsin. — In  cooperation  with  the  Geological  and  Natural  History  Surrey 
of  Wisconsin  the  survey  of  the  Hillsboro  quadrangle  was  completed,  and  tbat 
of  the  Whitehall,  Ferryville,  Galesville,  Winona,  and  Montana  quadrangles 
was  begun,  503  square  miles  being  mapped  (scale  1:62,500,  contour  interval 
20  feet)  ;  318  miles  of  levels  and  225  miles  of  transit  traverse  were  run  and 
135  permanent  marks  set. 

Office  work. — The  drafting  of  45  sheets  and  3  projects  was  completed.  Level 
circuits  were  adjusted  for  101  quadrangles.  Geographic  positions  were  com- 
puted for  94  quadrangles. 

PACIFIC   DIVISION 

Arizona. — In  cooperation  with  the  State  water  conmiissioner  of  Arizona 
the  survey  of  the  Wellton  Nos.  2,  3,  and  4  and  Mohawk  Nos.  2  and  3  quad- 
rangles was  completed,  and  that  of  the  Sentinel  No.  2  quadrangle  was  begun, 
1,392  square  miles  being  mapped  (scale  1:62,5(X),  contour  interval  25  feet). 
f*OT  these  and  other  quadrangles  474  miles  of  levels  and  4  miles  of  transit 
traverse  were  run,  52  triangulation  stations  occupied,  and  166  permanent 
marks  set. 

California. — In  cooperation  with  the  State  engineer  of  California  the  survey 
of  the  Guernsey,  Corcoran,  Strathmorc,  Waukcna,  Woodville,  Lemon  Cove, 
Tipton,  No.  36,  and  No.  42  quadrangles  was  completed,  and  that  of  the 
Stratford  quadrangle  was  begun,  540  square  miles  being  mapped  (scale 
1:31,680,  contour  interval  5  feet);  217  miles  of  levels  and  251  miles  of 
transit  traverse  were  run  and  162  permanent  marks  set.  In  cooperation  with 
Los  Angeles  County  the  survey  of  the  San  Pedro  Hills.  La  Brea,  Reseda* 
and  Claremont  quadrangles  was  completed,  47  square  miles  being  mapped 
(scale  1:24,000,  contour  intervals  5  and  25  feet).  At  the  request  of  the 
National  Park  Service  the  survey  of  the  Lassen  Volcanic  National  Park  was 
begun,  113  square  miles  being  mapped  (scale  1 :  62,500,  contour  interval  50 
feet)  ;  70  miles  of  levels  were  run  and  20  permanent  marks  set. 

Hawiiii. — In  cooperation  with  the  commissioner  of  public  lands  of  the  Terri- 
tory of  Hawaii  the  survey  of  the  Hoopuloa  NE.  %,  NW.  %,  SW.  V*,  and  SE. 
%  ;  Mauna  Kea  NW.  ^4.  NE.  Vi,  and  SW.  H  ;  Mauna  Loa  NW.  y^,  NE.  Vk. 
SE.  i/i ,  and  SW.  %  ;  Kaohe  NW.  14  and  SW.  14  quadrangles  and  the  island  of 
Kahoolawe  was  completed,  and  that  of  the  Waiki  NE.  %  and  Kahoe  SE.  14 
qundrantrles  was  bejxun,  838  square  milc»s  being  mapped  (field  scale  1 :  31.680» 
contour  interval.^  30  and  50  f e<»t ;  publication  scale  1:62,500.  contour  Interval 
50  feet)  ;  3  trian;?ulation  stations  were  occupied  and  2  i)ermanent  marks  set. 

Idaho. — At  the  re<iuest  of  the  Forest  Sors'ice  the  survey  of  the  Casto  quad- 
rangle was  continued,  330  square  mile.s  beiup  niapi)ed  (scale  1: 125.000.  contonr 
interval  100  feet).  In  c-ooiKTation  with  the*  Bureau  of  Mines  and  Geology  of 
Idaho  the  survey  of  tlie  Craters  of  the  Mocm  National  Monument  was  com- 
pleted,  77  square  miles   bcinj:   maiiptHi    (srale   1:31,680,   contour  interval    lO 
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feet)  ;  12  i>ermaiieiit  marks  were  set.  For  the  conservation  branch  a  plan 
and  profile  of  Payette  River  and  tributaries  was  completed  and  a  plan  and 
profile  survey  of  the  Clark  Fork  begun,  80  square  miles  being  mapped  (scale 
1:31,680,  contour  intervals  5,  10,  and  20  feet)  and  115  linear  miles  of  river 
traversed;  in  addition  7  dam  sites  were  surveyed  (scale  1:4,800,  contour  in- 
terval 10  feet). 

Montana, — In  Montana  11  triangulation  stations  were  occupied  and  13  per- 
manent marks  set. 

Nevada. — ^At  the  request  of  the  geologic  branch  the  survey  of  the  Lowry 
Peak  quadrangle  was  begun,  8^493  square  miles  being  mai^)ed  (scale  1 :  250,000, 
contour  interval  100  feet). 

Oregon. — In  cooperation  with  the  State  engineer  of  Oregon  the  survey  of 
the  Bend  quadrangle  was  begun,  805  square  miles  being  mapped  (scale 
1:126,000,  contour  interval  50  feet).  At  the  request  of  the  Forest  Service 
the  survey  of  the  Oregon  part  of  the  Hood  River  quadrangle  was  completed 
and  that  of  the  Elkhom  quadrangle  was  begun,  630  square  miles  being  mapped 
(scale  1: 125,000,  contour  interval  100  feet)  ;  51  miles  of  levels  were  run  and 
20  permanent  marks  set.  At  the  request  of  the  Carnegie  Institution  the 
survey  of  the  Picture  Gorge  quadrangle  was  completed,  56  square  miles  being 
mapped  (scale  1:48,(X)0,  contour  interval  60  feet).  For  the  conservation 
branch  plan  and  profile  surveys  were  completed  for  Crooked  River  (scale 
1:12,000,  contour  intervals  5  and  25  feet),  McKenzie  River  and  tributaries 
(scale  1:31,680  and  1:4,800.  contour  intervals  10  and  20  feet),  Siletz  River 
and  tributaries  (scale  1:31,680  and  1:4,800,  contour  intervals  5,  10,  and  25 
feet)  and  the  Bast  Fork  of  Coqullle  River  (scale  1:31,680,  contour  Interval 
10  feet),  and  the  survey  of  the  Middle  Fork  of  Willamette  River  was  begun, 
202  linear  miles  of  river  being  traversed;  in  addition  2  dam  sites  were  sur- 
veyed (scale  1:4.800.  contour  intervnl  10  feet). 

Utah, — In  cooperation  with  Weber,  Salt  I^ke,  Davis,  and  Utah  Counties* 

Utah,  and  the  Bureau  of  Reclamation  the  survey  of  these  counties  was  con-  . 

tlniied,  100  square  miles  being  mapped  (scale  1 :  24,000,  contour  interval  6  feet) ; 

116  miles  of  levels  were  run  and  32  permanent  marks  set.    At  the  request  of 

the  Forest  Service  tlie  survey  of  the  east  half  of  the  Fort  Douglas  30-minute 

quadrangle  (scale  1 :  125,000,  contour  interval  100  feet)  was  completed,  and  that 

of  the  Fort  Douglas  Nos.  2  and  3  quadrangles  (scale  1:  62,600,  contour  interval 

50  feet)  was  begun,  153  square  miles  being  mapped.     At  the  request  of  the 

geologic  branch  the  survey  of  the  Gold  Hill  quadrangle  was  completed,  171 

square  miles  being  mapped   (scale  1:24,000  and  1:48,000,  contour  intervals 

25  and  50  feet).    In  cooperation  with  the  department  of  military  science  of 

the  University  of  Utah  the  mapping  of  the  Fort  Douglas  Military  Reservation 

was  completed,  4  square  miles  being  mapped  (scale  1: 10,000,  contour  intervals 

10  and  26  feet)  ;  4  triangulation  stations  were  occupied  and  9  permanent  marks 

set.    For  the  conservation  branch  a  plan  and  profile  survey  of  San  Rafael 

Hiver  from  Cnstle  Dale  to  Buckhorn  Wash  was  completed    (scale  1:31,680, 

contour  Interval  26  feet),  40  linear  miles  of  river  being  traversed. 

Washington. — For  the  Forest  Service  the  survey  of  the  I-rfingille  Peak  quad- 
'■'^Dgle  was  completed,  207  square  miles  being  mapped  (scale  1:125.000,  con- 
tour interval  100  feet).  For  the  conservation  branch  a  plan  and  profile  survey 
^^  the  North  Fork  and  South  Fork  of  Stilaguamish  River  was  completed, 
^  linear  miles  of  river  being  traversed  (scale  1:31,680,  contour  intervals, 
^ftnd  26  feet).  In  addition  dam  and  reservoir  sites  were  surveyed  covering 
^  square  miles  (scale  1:15,840  and  1:4,800,  contour  interval  5  feet). 

Office  work. — ^The  drafting  of  50  .sheets  and  19  projects  was  completed.  I-.evel 
^'ircuits  were  adjusted  for  44  quadrangles.  Geographic  positions  were  com- 
^ted  for  27  quadrangles. 

WATEB.-B.ESOUBCES  BRANCH 

'"'  ORGANIZATION 

The  work  of  the  water-resources  branch  was  conducted  under  the 
?^Pervision  of  N.  C.  Grover,  chief  hydraulic  engineer,  and  is  organ- 
*^d  in  five  divisions: 

division  of  surface  water.  John  C.  Hoyt,  hydraulic  engineer,  in  charge, 
i^lvision  of  ground  water,  O.  E.  Meinzer,  geologist,  in  charge. 
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Dirlsion  of  quality  of  water,  W.  D.  Collina,  chemist,  In  cluti^. 
DlTlslon  of  power  resources.  A.  H.  HortoD,  bydraullc  encliiwr,  in  cbai^e. 
Dlv-lBlon  of  land-claBsIficatlon  investlgatloDS,  N.  C.  Grover,  cblef  hydranlli: 
engineer,  In  charge. 

PEBSONNEL 

During  the  year  the  technical  force  was  reduced  12  and  was  in- 
creased 9,  a  net  decrease  of  3.  At  the  end  of  the  year  the  force  con- 
sisted of  1  chief  hydraulic  engineer,  1  senior  hydraulic  engineer,  31 
hydraulic  engineers,  5  associate  hydraulic  engineers,  2  engineers,  1 
associate  engineers,  26  assistant  engineers,  33  junior  engineers,  2 
geologists,  2  associate  geologists,  2  assistant  geologists,  2  chemists, 
and  1  assistant  chemist,  a  total  of  115.  Of  this  number,  2  hydraulic 
engineers^  1  associate  hydraulic  engineer,  1  engineer,  3  assistant  engi- 
neerSj  3  junior  engineers,  and  1  assistant  geologist  were  employed 
occasionally. 

In  the  clerical  force  there  were  9  separations  and  7  accessions,  and 
at  the  end  of  the  year  the  force  numbered  25.  Of  this  number  4 
have  been  employed  only  at  times. 

ALLOTMENTS 

The  appropriation  for  gaging  streams  was  $165,000.  In  addition 
$5C,000  of  the  appropriation  for  the  classification  of  lands  v&s 
expended  for  field  work  by  the  water-resources  branch.  Of  the 
'  total  appropriations  60  per  cent  was  allotted  to  work  in  public-land 
States.  The  cooperative  funds  made  available  by  State  allotments 
have  been  increased  in  some  States  and  decreased  in  others,  and  the 
changes  have  necessitated  corresponding  adjustments  of  this  work. 
The  amount  of  these  funds  available  for  the  year  was  $307,490.98. 
With  repayments  for  services  rendered  to  other  branches  of  the  Got- 
ernment  ($34,345.86)  the  total  expenditures  for  work  under  the 
administration  of  this  branch  were  $562,836.84, 

Allolments  of  fund*  for  gaging  ttreanu,  iStS-BS 

Admin Utration,  general--  $15,179.42 

Branch  administration 10,865.00 

Inspection --  1,000.  00 

Computations 12,510.00 


Surface  water: 

New  England 

New  Jersey  _ 

New  York 
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Surface  water — Contd.  „ 

Montana & 

Utah 

Idaho  (Boise) 

Idaho  (Idaho  Fall*)..  ^ 

Oregon Ik 

Washin^n 

C&liTornia 

Arizona. 3, 

Hawaii i       ^ 

85,40ttW 

Ground  water 16, 66*  «> 

Quality  of  water...  N\---  11,  SSttM 

Power  resourceH i 7,  700,  M 

General  supplies SOttM 

Books  for  Ubriiry ISftW 

Contingent 4,88aSS 

Grand  total 166,OOatlO 
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COOPERATION 

Tork  in  the  branch  is  largely  conducted  in  cooperation  with  Fed- 
1  bureaus;  State,  county,  municipal,  and  other  governmental 
ncies;  and  permittees  and  licensees  of  the  Federal  Power  Com- 
sion.  A  major  part  of  this  cooperation  is  set  forth  below. 
itates. — ^The  following  amounts  were  expended  by  States  from  co- 
gnitive allotments.  In  addition,  several  State  agencies  cooperated 
furnishing  office  quarters  and  occasional  services  in  field  and  office. 

Alabama $60.00 

Arizona: 

Stream    gaging $10,000.00 

Colorado   River 7, 000. 00 

17,000.00 

California : 

State 28, 126. 62 

County  and  dty  (gaging  streams) 10,022.24 

Municipal  (groundwater) 1,949.58 

35,098.86 

Colorado :  175. 00 

Hawaii: 

Territory 82, 892. 08 

MunlcliMil 4, 461. 18 

86,868.21 

Idaho  State  Department  of  Beclamation : 

Outside  of  upper  Snake  River  basin..    18, 016. 25 
Upper  Snake  River  basin 2, 200. 98 

16,217.28 

nilnois : 

State ' 4, 168. 26 

Municipal 60. 00 

4,228.26 

Iowa : 

State  Ck>llege  Engineering  Experiment 

Station 1, 558. 43 

State  Geological  Survey 504. 17 

2, 062. 60 

Kansas: 

Stete 2, 148. 48 

Municipal 60. 00 

2, 208. 48 

Maine 5, 106. 96 

Maryland 168.64 

Massachusetts 3, 899. 11 

Minnesota 292.51 

Ifissouri 9, 926. 94 

Montana 4, 952.  75 

Nevada 3, 664. 13 

New  Hampshire .  1,681.89 

New  Jersey: 

Stream  gaging 11,  796.  59 

Ground  water 7,382.73 

19,179.32 

New  Mexico: 

State 5, 500. 00 

Municipal 75. 00 

5.  575. 00 

New  York: 

State 15, 492. 00 

Municipal 84. 00 

15,576.00 

9487—26 6 
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North  Carolina: 

State $(5,296.42 

Municipal 1, 741.  74 

$8, 038. 10 

Ohio 24, 684. 23 

Oregon 8. 041.  »3 

Pennsylvania 400.00 

Tennessee 10.189.09 

State   Board  of  Water   Engineers 35.039.24 

State  Reclamation  Department 685. 73 

36, 324. 97 

Utah 6.  953. 40 

Virginia 10.840.34 

Washington : 

State 5. 685. 98 

Municipal 2. 088. 14 

7^  114, 12 

West   Virginia 498.  72 

Wisconsin 6.154.41 

Wyoming 4.570.28 

307,  490. 98 

The  work  done  under  cooperative  agreements  with  the  States  hw 
been  restricted  to  studies  or  stream  flow,  except  in  Arizona,  New 
Jersey,  New  Mexico,  North  Dakota,  and  Pennsylvania,  where  ground- 
water investigations  also  have  been  made.     (See  pp.  67-69.) 

Bureau  of  Reclamation, — The  measurement  of  streams  that  are  to 
furnish  water  to  reclamation  projects  under  construction  was  con- 
tinued in  cooperation  with  the  Bureau  of  Reclamation.  The  field 
work  was  done  by  Geological  Survey  engineers,  who  were  employed 
where  the  measurements  were  made,  and  the  cost  was  met  by  tte 
Bureau  of  Reclamation  through  transfer  of  funds.  Geologic  investi- 
gations of  reservoir  and  dam  sites  were  made  for  the  Bureau  of 
Reclamation  in  New  Mexico,  Oregon,  and  AVashington.  (See  pp. 
69-70.) 

Office  of  Indian  Affairs, — In  accordance  with  authorization  by 
the  Office  of  Indian  Affairs,  stream  gaging  was  continued  in  the 
Colville,  Western  Shoshone,  and  Walker  River  Reservations  and  on 
Gila  and  San  Carlos  Rivers  and  for  a  short  time  in  the  Uinta  Bes- 
ervation.  A  geologic  investigation  for  a  ground-water  supply  was 
made  in  the  vicinity  of  Canton,  S.  Dak. 

National  Park  Set^mce, — Streams  in  the  Yosemite  and  Yellow- 
stone National  Parks  were  measured  during  the  year  at  stations 
maintained  in  cooperation  with  the  National  Park  Service.  An  in- 
vestigation and  report  were  made  for  an  enlarged  wat^r  supply  in  the 
Mesa  Verde  National  Park. 

Forest  Service, — xV  study  of  stream  How  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with 
the  Forest  Service.  A  report  was  submitted  on  water  supplies  for 
live  stock  in  the  Helena  National  Forest,  Mont. 

Veterans*  Bureau, — Geologic  investigations  were  made  of  water 
supplies  for  hospitals  at  Perry  Point,  Md.;  Bedford,  Mass.;  and 
Tupper  Lake,  N.  Y. 

Weather  Bureau, — Stream  gaging  has  been  done  on  Colorado 
River  in  Arizona  in  cooperation  w^th  the  Weather  Bureau. 

Federal  Power  Commission, — Projects  of  the  Federal  Power  Com- 
mission in  Arizona  and  Wyoming  were  examined,  and  the  examina- 
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tion  of  one  in  Ore^n  and  one  in  Utah  is  in  progress.  The  operations 
of  1  licensee  of  me  commission  in  Arizona,  12  in  California,  1  in 
Colorado,  1  in  Idaho-Oregon,  5  in  Idaho,  1  in  Montana,  1  in 
Nevada,  6  in  Oregon,  1  in  Utah,  and  5  in  Washin^on  were  supervised 
by  the  Geolo^cal  Survey,  as  well  as  the  operations  of  2  permittees 
ox  the  commission  in  Arizona,  1  in  Colorado,  3  in  Idaho,  1  in 
Oregon,  and  1  in  Utah-Wyoming.  All  stream  paging  by  permit- 
tees of  the  commission  is  done  in  cooperation  with  the  Geological 
Survey.  Such  cooperative  stream  gaging  is  in  progress  in  Alabama, 
Arizona,  Arkansas,  California,  Colorado,  Florida,  (ieorgia,  Idaho, 
Illinois,  Indiana,  Kentucky,  Michigan,  Minnesota,  Missouri,  Mon- 
tana, New  Mexico,  New  York,  North  Carolina,  Oklahoma,  Oregon, 
Pennsylvania,  South  Carolina,  Utah,  Virginia,  Washington,  West 
Virginia,  Wisconsin,  and  Wyoming. 

O^^e  of  the  Chief  of  Engineers, — Stream  gaging  has  been  done  in 
the  basins  of  Tennessee  and  Cumberland  Rivers  in  cooperation  with 
the  office  of  the  Chief  of  Engineers. 

PUBLICATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  22  reports  and  1  separate  chapter.  Titles  and 
brief  summaries  of  these  publications  are  given  on  pages  11-13.  At 
the  end  of  the  year  14  other  reports  were  in  press  and  21  manuscripts 
were  awaiting  editorial  work. 

DIVISION  OF   SURFACE   WATER 
OBOAVIZATIOV 

The  work  of  the  division  of  surface  water  consists  primarily  of  the 
nieasurement  of  the  flow  of  rivers,  but  it  includes  also  special  investi- 
gations of  conditions  affecting  stream  flow  and  the  utilization  of  the 
streams.    In  carrying  on  the  work  the  United  States  is  divided  into 

*^  districts,  including  Hawaii.    The  district  offices  and  engineers  in 

^««rge  are  as  follows : 

;^ew  England :  H.  B.  Klnnison,  Customhouse.  Boston,  Mass. 
*;ev^  York :  A.  W.  Harrington,  Journal  BuUding.  Albany,  N.  Y. 
j^e^  Jersey :  O.  W.  Hartwell,  Statehonse,  Trenton,  N.  J. 
^cidle  Atlantic :  A.  II.  Horton,  Washington,  D.  C. 
J**'^nia :  J.  J.  Dirzulaitis,  University  of  Virginia,  CharlottesvUle.  Va. 
^^th  Atlantic :  E.  D.  Burchard,  Jackson  BuUding,  Asheville,  N.  C. 
^^nessee:  W.  R.  King,  Municipal  Building,  Chattanooga,  Tenn. 
^*^to:  Lasley  Lee,  Ohio  State  University,  Columbus,  Ohio. 
^^^^consin-Minnesota :  S.  B.  Soul4,  Capitol  Building,  Madison,  Wis. 
i**^^^Hois :  H.  E.  Orosbach,  Transportation  Building,  Chicago,  111. 
J,  't^^isas-Iowa:   J.  B.   Spiegel,   Federal   Building,   Topeka,   Kans. ;   subofllce, 
Sr?    Highway  Commission  BuUding,  Ames,  Iowa. 
JJ^-^^ouri :  H.  C.  Beckman.  RoUa,  Mo. 
JJ^^^tana :  W.  A.  Lamb,  Federal  Building,  Helena,  Mont. 
™^Orado- Wyoming :  Robert  FoUansbee,  Post  Oflace  Building,  Denver,  Colo. 
y^^-li-Nevada :  A.  B.  Purton,  Federal  Building,  Salt  Lake  City,  Utah. 
W^^o :  C.  G.  Paulsen,  Federal  Building,  Boise.  Idaho. 
I^^ke  River  basin :  G.  C.  Baldwin,  Federal  Building,  Idaho  Falls,  Idaho. 
^'^Hhlngton:  G.  L.  Parker,  Federal  Building,  Tacoma,  Wash. 
Oregon :  F.  F.  Henshaw,  Post  Office  Building.  Portland,  Oreg. 
California:  H.  D.  McGlashan,  Customhouse,  San  Francisco,  Calif.;  subofflce 
fedfe^al  BuUding,  Los  Angeles.  Calif. 

A^iona :  W.  B.  Dickinson,  University  of  Arizona,  Tucson.  Ariz. 
Hawaii:  Max  H.  Carson,  Capitol  Building.  Honolulu,  Hawaii. 
T^fts:  C.  E.  Ellsworth,  Capitol  Building,  Austin,  Tex. 
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OEABAOTKB  AMD  METHOD  OF  WOUE 

Field  investigations  necessary  to  the  work  are  made  from  the  dis- 
trict offices,  where  the  results  are  examined  and  corrected,  if  correc- 
tion is  necessary,  to  insure  their  accuracy  and  completeness.  At 
selected  gaging  stations  the  volume  of  water  carried  by  the  streams  is 
measured  and  records  of  stage  and  other  data  are  collected  from 
which  the  daily  flow  of  the  streams  ia  computed.  The  data  thus  col- 
lected are  transmitted  from  the  district  offices  to  Washington,  where 
they  are  reviewed  in  the  computing  section  and  prepared  for  publi- 
cation. By  this  review  the  records  obtained  in  different  parts  of  the 
country  are  brought  to  a  uniform  standard,  and  standardization  is 
further  effected  through  annual  conferences  of  the  engineers. 

At  the  end  of  the  year  1,730  gaging  stations  were  being  maintaJDed. 
inclurling  78  in  Hawaii ;  290  stations  were  discontinued  and  305  new 
stations  established  during  the  year.  Records  for  about  130  addi- 
tional stations  were  received,  ready  for  publication,  from  Govern- 
ment bureaus  and  private  persons,  and  a  number  of  Government  <iiid 
State  organizations  and  individuals  cooperated  in  the  maintenance 
of  the  regular  gaging  stations. 

Ooffinff  itaUont  and  oooperattitff  partiet  for  the  year  entei  Jww  90,  IMS 
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PUBLZOAXZOVB 


For  convenience  and  uniformity  in  publication,  the  United  States 
las  been  divided  into  12  primary  drainage  basins,  and  the  results 
>f  stream  measurements  are  published  annually  in  a  series  of  prog- 
ess  reports  that  correspond  to  these  12  divisions;  the  records  for 
he  twelfth  division  are  published  in  three  papers.  In  addition 
o  the  progress  reports,  special  reports  on  hyaraulic  subjects  have 
«en  completed  for  publication  during  the  year. 


DIVISION  OF  GROUND  WATER 
OEITE&AL  FEATXTBEB 


The  division  of  ground  water  investigates  the  waters  that  lie 
<elow  the  surface — their  occurrence,  quantity,  quality,  and  head; 
heir  recovery  through  wells  and  springs;  and  their  utilization  for 
.omestic,  industrial,  irrigation,  and  public  supplies  and  as  watering 
»laces  for  livestock  and  desert  travelers.  Each  year  surveys  are 
:iede  of  selected  areas  where  problems  of  water  supply  are  urgent, 
nd  the  results  are  generally  published  in  water-supply  papers  that 
delude  maps  showing  the  ground-water  conditions.  The  investi- 
'a.tions  relating  to  the  chemical  composition  of  the  water  are  made 
ti  cooperation  with  the  division  of  quality  of  water.  Projects  in- 
olving  large  expenditures  for  drilling  wells  to  develop  water  sup- 
plies are  considered  each  year  by  the  several  departments  of  the 
Jnited  States  Government,  and  tne  ground-water  division  is  called 
Lpon  to  furnish  information  and  advice  on  many  of  these  projects. 
^  number  of  investigations  on  the  geology  of  reservoir  sites  have 
'I  so  been  made  for  the  Bureau  of  Reclamation  and  the  Federal 
^ower  Commission.  During  the  year  more  than  40  investigations 
"Elating  to  ground  water  or  reservoir  sites  were  condlicted  in  19 
States  and  in  the  Territory  of  Hawaii.  Twenty  investigations  were 
ompleted  and  reports  thereon  submitted. 

In  some  parts  of  the  country  the  demand  for  ground  water  for 
>ublic  or  irrigation  supplies  has  become  so  great  mat  all  the  avail- 
:ble  water  is  needed,  and  there  is  grave  danger  of  overdevelopment. 
A  these  areas  exact  information  is  demanded  as  to  the  quantity 
'f  water  available  and  the  most  eflScient  methods  for  its  full  utili- 
cttion.  These  demands  have  led  to  a  number  of  intensive  quanti- 
a^tive  investigations,  the  most  important  of  which  now  in  progress 
^e  the  investigations  by  D.  G.  Thompson  in  New  Jersey,  by  A.  G. 
"^iedler  in  the  Koswell  artesian  basin  of  New  Mexico,  and  by  W.  N. 
'Vhite  in  the  Escalante  Valley  in  Utah. 

During  the  year  the  following  general  papers  were  completed  for 
>Ublication  as  water-supply  papers  or  contributions  to  hydrology: 
^^ethods  of  exploring  and  repairing  leaky  artesian  wells,"  by  John 
otcCombs  and  A.  G.  Fiedler;  and  "Labloratory  tests  on  physical 
properties  of  water-bearing  materials,"  by  Mrs.  N.  D.  Stearns. 
nx)gress  was  also  made  by  Mr.  Meinzer  on  his  paper  on  the  origin, 
discharge,  and  quantity  of  ground  water  in  the  United  States,  and 
by  Mrs.  Stearns  on  her  paper  on  thermal  springs  in  the  United 
States.  Through  hearty  cooperation  by  the  Forest  Service  and  the 
Office  of  Indian  Affairs  a  large  number  of  original  data  on  thermal 
springs  were  obtained. 
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Cooperation  with  the  committee  on  physiography  was  continued 
through  Messrs.  Meinzer  and  Bryan.  Several  manuscripts  were  ex- 
amined for  the  geologic  branch  with  respect  to  their  treatment  of 
ground  water.  Mr.  Meinzer  cooperated  with  a  committee  of  the 
North  Dakota  Well  Drillers'  Association  on  specifications  for  a 
class  A  farm  well. 

WOBX  OF  THE  TEAB  BY  STATES 

Arizona. — Souu'  progress  was  made  on  a  rei»ort  on  the  geology  and  water 
resources  of  San  Pedro  Valley.  Ariz.,  by  Kirk  Bryan,  of  the  Geological  Survey, 
and  G.  E.  P.  Smith,  of  the  Arizona  Agricultural  Experiment  Station. 

Arkatutas. — Studies  of  the  temperature  and  mineral  composition  of  the  water 
of  Hot  Springs  National  Park,  Ark.,  were  continued  by  Mr.  Bryan  in  coopera- 
tion with  W.  D.  Collins. 

Calif orni4i. — Water  levels  were  measured  in  selected  wells  in  southern  Cali- 
fornia, as  in  previous  years,  under  the  direction  of  F.  i\  Ebert.  The  record 
now  covers  a  period  of  22  years,  with  measurements  of  one  well  during  a  period 
of  34  years.  Work  was  begun  in  April  by  II.  T.  Stearns,  assisted  by  T.  W. 
Robinson,  on  an  Investigation  of  ground  water  in  the  alluvial  fan  of  Mokel- 
umne  River,  in  coopt^ration  with  the  East  Bay  Municipal  Utility  district. 

Colorado. — An  examination  of  the  water  resources  of  the  Mesa  Verde  National 
Pf\rk  was  made  by  Mr.  Meinzer,  who  prepared  a  report  for  the  National  Paric 
Service,  with  recommendations  for  enlarging  the  supply. 

Hatcaii. — ^The  report  by  II.  T.  Stearns  and  W.  O.  Clark  on  the  geology  and 
water  resources  of  the  Kau  district,  Island  of  Hawaii,  was  nearly  completed. 
Work  on  the  artesian  wells  in  the  vicinity  of  Honolulu,  by  John  McCombs. 
was  conducted  under  the  supervision  of  M.  II.  (^arson,  district  engineer. 

Idaho. — Observations  were  continued  in  the  Mud  Lake  basin  through  coopera- 
tion with  C.  G.  Paulsen,  district  engineer.  Progress  was  made  by  Mr.  Steams 
on  the  final  report  on  this  basin.  Mr.  Stearns,  made  a  brief  examination  and 
report  on  the  leakage  of  the  Malad  reservoir,  collected  samples  of  gas  from 
the  Soda  Springs,  and  cooperated  with  A.  M.  Piper,  of  the  Idaho  Bureau  of 
Mines  and  Geology,  in  an  examination  for  an  enlarged  w^ater  supply  for  tbe 
citv  of  Pocatello. 

loioa. — An  examination  was  made  by  Mr.  Meinzer  on  the  ground-water  re- 
sources of  Sheldon,  Iowa,  and  a  report  thereon  was  submitted  to  the  dty 
authorities. 

Maryland. — An  examination  and  report  were  made  by  G.  M.  Hall  for  tbe 
Veterans'  Bureau  on  a  ground-water  supply  for  the  hospital  at  Perry  Point,  Md. 

MassacJmsetts, — ^An  examination  was  made  by  Mr.  Bryan  of  ground-water 
supplies  available  for  a  proposed  veterans'  hospital  at  Bedford,  Mass.,  and  a 
report  with  recommendations  was  submitted  to  the  Veterans*  Bureau. 

Montana, — ^A  report  on  the  geology  and  ground  water  in  central  and 
southern  Rosebud  County,  Mont.,  by  B.  C.  Renick,  with  chemical  analyses  of 
the  waters,  by  H.  B.  Riffenburg.  was  completed  and  is  to  be  published  as  a 
water-supply  paper.  Some  propross  was  made  by  Mr.  Hall  on  his  reports  on 
Big  Horn  and  Fergus  Counties.  A  report  by  Mr.  Bryan  on  water  supplies 
In  the  Helena  National  Forest  was  submitted  to  the  Forest  Service. 

New  Jersey. — The  investigation  of  the  quantities  of  ground  water  avqilaUi^ 
for  public  and  industrial  supplies  in  New  Jersey  was  continued  during  tbe 
year  in  cooiKM*ation  with  the  State  Department  of  (Conservation  and  Develop- 
ment.    The  work  was  in  charge  of  D.  G.  Thomi>son.  who  was  assisted  by 
E.   W.   Downs.    A  report   on   ground-water  conditions  and   problems  in  tbf 
State  was  published  in  the  report  of  the  State  Water  Policy  Commission.    A 
brief  report  outlining  work  done  during  the  last  two  years  and  a  detailed 
report   on   the  Atlantic  City  region   were  submitted   for   publication   by  tbe 
State.    A  paper  on  ground-water  conditions  on  the  barrier  beaches  of  New 
Jersey  was  presented  by  Mr.  Thompson  at  the  New  Haven  meeting  of  the 
Geological  Society  of  America  and  is  to  be  published  in  the  bulletin  of  that 
society.    Reports  are  in  preparation  by  Mr.  Thompson  on  the  Camden,  Asbnry 
Park,   Princeton,  and   Newark  areas,  on   tidal  fluctuations  in  wells,  and  on 
methods  of  measuring  water   levels  in   wells.    Observations   are  being  con- 
tinued at  the  liydrologic  experiment  stations  at  Atlantic  City  and  Runyon. 
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water-fitage  recorders  were  In  service  on  16  wells  at  various  times  during 
year  and  on  10  wells  at  the  end  of  the  year.  About  1,000  measurements 
he  depth  to  water  were  made. 

ew  Mexico, — Work  was  df>ne  on  live  ground-water  investigations  in  New 
ico  in  cooperation  with  the  State  engineer.  These  investigations  relate 
he  ground-water  resources  of  Sandoval.  DeBaca,  and  Socorro  Counties,  the 
Jiage  basin  of  Penasco  River,  and  the  Roswell  artesian  basin.  Additional 
I  work  was  done  by  Mr.  Renick  in  Sandoval  County,  and  a  report  with 
tmmendations  for  drilling  test  wells  was  submitted  to  the  State  engineer, 
examination  was  also  made  in  the  basin  of  Penasco  River  by  Mr.  Renick. 
■eport  on  this  basin  with  recommendations  was  submitted  to  the  State 
Ineer  and  is  also  to  be  published  as  a  contribution  to  hydro1<^;i:y.  An  In- 
live  investigation  of  the  water  supply  of  the  Roswell  artesian  basin  was 
on  by  A.  Q.  Fiedler,  and  measurements  of  underground  leakagi'  from  arte- 
i  wells  were  made  by  him  with  an  Au  deep-well  current  meter.  Preliminary 
I  work  was  done  by  Mr.  Br>'an  in  DeBaca  and  Socorro  Counties.  An 
(Stigation  was  made  for  the  Bureau  of  Reclamation  by  Mf'ssrs.  Meinzer, 
ick,  and  Bryan,  of  the  geology  of  the  No.  3  reservoir  site  of  the  Carlsbad 
iect  with  respect  to  water-tightness.  A  report  on  the  subject  was  submitted 
he  Bureau  of  Reclamation  and  is  in  press  as  a  contribution  to  hydrology. 
Meinzer  cooperated  with  E.  H.  Wells,  State  geoh)gist.  in  an  examination 
he  water  resources  in  the  vicinity  of  Silver  City.  A  report  on  the  subject 
been  submitted  to  the  mayor  of  the  city. 

eto  York. — An  examination  and  report  concerning  a  water  supply  for  the 
erans*  Hospital  near  Tupi)er  Lake.  N.  Y..  was  made  by  Mr.  Bryan. 
orth  Carolina. — ^Additional  work  was  done  by  Mr.  Meinzer  on  the  investi- 
ion  by  the  United  States  Public  Health  Service  on  pollution  of  ground 
er  at  the  experiment  station  at  Fort  Caswell.  N.  C. 

orth  Dakota, — ^A  comprehensive  rei)ort  on  the  geology  and  ground-water 
>arces  of  North  Dakota,  by  H.  E.  Simpson,  with  a  discussion  of  the  chemical 
racter  of  the  water,  by  H.  B.  Riffenburg.  was  completed  and  is  to  be  pub- 
ed  as  a  water-supply  paper. 

>reffon. — ^A  report  by  Mr.  Bryan  on  the  geology  of  the  dam  site  and  tunnel 
I  for  the  Owyhee  Irrigation  project.  Oregon,  was  submitted  to  the  Bureau 
Reclamation.  A  paper  on  the  petrography  of  the  rocks  of  this  area,  by  Mr. 
lick,  was  submitted  to  the  geologic  branch.  Mr.  Steams  investigated  the 
logy  and  ground-water  conditions  of  certain  reservoir  sites  on  Crooked 
er  and  prepared  a  report  thereon  with  recommendations  for  the  Federal 
7er  Commission.  Messrs.  Henshaw  and  Stearns  made  observations  on  large 
ings  in  Oregon  for  use  in  the  forthcoming  water-supply  paper  on  large 
lags  in  the  United  States.  They  also  made  observations  on  the  geyser  wells 
he  vicinity  of  Lakeview. 

Pennsylvania. — ^A  survey  of  the  ground  waters  of  the  State  was  undertaken 
KMperation  with  the  State  geologist.  An  area  of  14  counties  In  the  south- 
tern  part  of  the  State  was  covered  by  Mr.  Hall,  who  is  preparing  a  water- 
ply  paper  on  the  area. 

outh  Carolina, — Progress  was  made  on  a  report  on  the  ground  water  in  the 
stal  Plain  of  South  Carolina,  by  C.  W.  Cooke,  of  the  geologic  branch. 
outh  Dakota, — An  investigation  of  the  soft-water  horizon  in  the  vicinity  of 
iton.  S.  Dak.,  was  made  by  Mr.  Meinzer,  and  a  report  was  prepared  by 
1  for  the  Office  of  Indian  Affairs  with  recommendations  concerning  a  soft- 
:er  supply  for  the  Hospital  for  Insane  Indians  at  Canton.  A  copy  of  the 
ort  was  also  furnished  to  the  mayor  of  Canton  because  of  its  bearing  on 
public  supply  of  the  city. 

'tah, — The  intensive  study  of  the  intake  and  discharge  of  ground  water  in 
alante  Valley,  Utah,  was  continued  by  W.  N.  White.  A  hydrologlc  experi- 
it  station  was  maintained  at  Milford,  and  water-stage  recorders  were  In- 
led  over  several  wells  to  ascertain  the  daily  fluctuations  In  the  water  table 
Inced  by  discharge  of  ground  water  due  to  transpiration  of  alfalfa  and  of 
ain  desert  plants.  This  method  of  estimating  ground-water  discharge  was 
:  used  by  G.  B.  P.  Smith  in  Aiizona. 

irginia, — At  the  request  of  the  water  commission  of  Arlington  County,  Va., 
iport  was  prepared  by  C.  P.  Ross,  of  the  geologic  branch,  on  ground-water 
litions  in  that  county.  A  preliminary  study  of  the  ebbing  and  flowing 
ngs  in  the  State  was  made  by  Mr.  Moinzer,  and  plans  were  considered  for 
Jng  a  more  thorough  study  of  the.se  springs. 
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Washington, — ^Work  was  done  by  Mr.  Bryan  on  a  report  on  the  geology  of 
dam  sites  at  Cle  Blum  Lake,  and  a  paper  by  him  on  the  Palonse  soil  problem 
with  an  account  of  elephant  remains  was  transmitted  to  the  geologic  branch 
for  publication. 

DIVISION  OF  QUALITY  OF  WATER 

During  the  year  560  samples  of  water  were  analyzed.  Reports 
were  transmitted  for  publication  on  the  chemical  character  of  water 
of  Pecos  River,  Tex.,  the  surface  waters  of  New  Jersey,  and  the 
surface  waters  and  ground  waters  of  Florida.  Analvses  of  41  sam- 
ples of  surface  and  ground  waters  from  Rhode  Island  completed 
the  analytical  work  for  a  report  on  the  chemical  character  of  waters 
of  the  l^ate.  Analyses  of  143  samples  of  water  were  made  for  Mr. 
Hall's  report  on  the  ground  water  of  southeastern  Pennsylvania. 
Progress  was  made  on  studies  of  the  surface  waters  of  North  Caro- 
lina and  the  ground  waters  of  New  Jersey.  Analyses  were  made  of 
90  samples  of  water  from  Colorado  River  and  its  tributaries,  and 
the  quantities  of  silt  in  70  samples  were  determined. 

DIVISION  OF  PO^VER  RESOURCES 

The  work  of  the  division  of  power  resources  during  the  year  com- 
prised the  preparation  of  monthly  reports  of  the  production  of 
electricity  and  consumption  of  fuel  by  public-utility  power  olants 
and  of  a  report  on  tJie  developed  water  power  of  the  United  States. 

The  monthly  reports  are  based  on  reports  submitted  by  public- 
utility  companies.  About  4,000  power  plants,  each  having  a  monthly 
output  of  10,000  kilowatt-hours  or  more,  are  requestea  to  submit 
reports  of  their  production  of  electricity  and  consumption  of  fuel 
The  total  capacity  of  the  generators  in  these  plants  in  March,  1926, 
was  about  23,840,000  kilowatts.  Reports  received  represent  about  95 
per  cent  of  the  total  generating  capacity  of  these  plants.  The  follow- 
mg  tables  show  the  power  and  fuel  statistics  for  the  calendar  years 
1919  to  1925 : 


Bleotriciiy  produced  at  public-utility  power  plants  in  the  United  Btates, 


Year 


1010. 
1020. 
1021. 
1022. 
1023. 
1024. 


Total 


Water  power 


I  Change 
,    from     I 
Kilowatt-hours'  previous    Kilowatt-hours 
i     year 
(per  cent) 


I 


38,021.0001000 
43,566,000^000 
40,070,000^000 
47,650,000,000 
56,674,000,000 
50,014,000,000 
1025 66,870,000,000 


+1L0 
-6.0 

+10.3 

+16.8 
+6.0 

+11.6 


14,606,000,000 
16,150^000,000 
14,071,000,000 
17,206,000^000 
10,848,000,000 
10,060,000^000 
22,356,000,000 


Per 

cent 

of 

total 


Fuel  power 


Change  | 

from     I 
prerions  I  Kilowatt-hours 

year 
(per  oent) 


87.6 
37.1 
3&5 
30.1 
34.8 
33.8 
33.0 


+ia6 
-7.3 

+14.0 

+12L4 
+3w2 

+1L0 


24,81^000l000 
27,40fiC000,000 
26^005,000,000 
aa  463, 000, 000 
86,827,000,000 
80,044,000^000 
43,514,000^000 


c; 


eent 

Crani 

of 
total 

62.5 

02.0 

+11- 

63.6 

— fib*' 

08.0 

trc 

66l2 

6612 

+7. 

6&1 

I       +11. 
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Fuel  consumed  in  the  production  of  electricity  at  puhlic-utiUty  plants  in  the 

UnUed  States,  1919-1925 


Coal 


Year 


Short  tons 


Change 

from 
preTioos 

year 
(per  cent) 


FueloU 


Barreb 


I — 


1910 85,  loaooo 

UaO :  37, 134.000 

1021 i  31,586^000 

1922 !  34, 179,000 

1928 88,954,000 

1924 :  37,660,000 

1925 '  40,223,000 


+5.8 
-14.9 

+8.3 
+14.0 

-3.6 

+7.1 


Change 

from 
previous 

year 
(percent) 


11,050,000 
13,123,000 
12,045,000 
13,197,000 
14,679,000 
16,680,000 
10,246,000 


+18.8 
-8.2 
+9.6 
+11.2 
+13.3 
-38.4 


Gas 


Moubio 
feet 


21,406,000 
24,702,000 
23,722,000 
27,172,000 
31,483,000 
48,443,000 
46,521,000 


Change 
from 

previous 

year 
(percent) 


+15.4 
-4.0 
+14.5 
+15.7 
+64.1 
-4.0 


There  has  been  a  marked  increase  of  efficiency  in  the  utilization 
of  coal  in  the  production  of  electricity  by  public-utility  power  plants 
during  the  period  covered  by  these  power  reports.  In  1919  the  aver- 
age consumption  of  coal  by  such  plants  in  producing  1  kilowatt-hour 
of  electricity  wsus  3.2  pounds;  in  1925  it  was  2.1  pounds.  These  fig- 
ures indicate  an  increase  of  more  than  50  per  cent  in  efficiency. 
Moreover,  these  are  only  average  rates.  The  best  coal-burning  plants 
are  now  producing  a  mlowatt-hour  of  electricity  with  but  1  pound 
of  coal,  and  recently  power  plants  using  gas  and  oil  for  fuel  have 
eaualed  the  performance  of  coal-burning  plants  as  measured  in  Brit- 
isn  thermal  units. 

Beports  on  the  stock  of  coal  held  by  electric  public-utility  power 
plante  were  made  for  inclusion  in  reports  on  commercial  stocks  of 
coal  undertaken  by  the  Bureau  of  the  Census^  Department  of  Com- 
merce, September  1  and  November  1,  1925;  January  1,  February  1. 
April  1,  and  July  1,  1926. 


DIVISION  OF  LAND-CLASSIFICATION  INVESTIGATIONS 

The  division  of  land-classification  investigations  performed  cer- 
tain technical  work  required  for  the  classification  of  public  lands 
with  respect  to  their  water  resources.  The  work  was  done  mainly 
by  the  use  of  funds  allotted  by  the  conservation  branch.  The  exam- 
ination of  public  lands  for  aesignation  under  homestead  laws  was 
transferred  about  the  middle  of  the  year  to  the  conservation  branch, 
and  the  work  done  during  the  year  will  be  discussed  in  the  report 
of  that  branch.  The  remaining  work  of  this  division  comprises  the 
examination  of  streams  and  neighboring  lands  for  the  classification 
of  public  lands  with  respect  to  t£eir  value  for  water  power  and  irri- 
gation and  the  preparation  of  reports,  either  for  office  use  or  for 
publication,  on  the  power  value  of  streams.  The  following  state- 
ments indicate  the  work  done  during  the  year : 

Arizona, — A  report  began  in  1924  and  based  on  snrveys  and  examinations 
made  in  several  pcevious  years  of  the  potential  water  power  and  storage  ca- 
pacities of  tbe  dam  sites  on  Colorado  River  below  the  month  of  the  Green 
Biver  was  published  in  October  as  Water-Supply  Paper  556,  "  Water  power  and 
flood  control  of  Colorado  River  below  Green  River,  Utah." 

OaUfomia. — An  engineer  was  detailed  to  serve  as  a  member  of  a  committee 
representing  the  Departments  of  Agriculture  and  the  Interior  which  investigated 
9437—26 6 
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and  reported  ou  applications  of  the  Los  Angeles  flood-control  district  and 
the  city  of  Pasadena,  Calif.,  for  conflicting  rights  of  way  for  reseryoirs  In 
San  Gabriel  Canyon. 

Colorado, — ^An  investigtition  of  the  water-ix)wer  resources  of  the  upper 
San  Juan  River,  Colo.,  begun  late  in  the  previous  year  has  been  completed, 
and  a  manuscript  report  thereon  was  practically  completed  at  the  end  of 
"  the  year.  Work  has  been  continued  on  a  report  on  the  utilization  of  Colorado 
River  in  Colorado  and  Utah  to  the  mouth  of  Green  River.  A  report  has  been 
made  for  office  use  on  the  application  of  the  Denver  &  Salt  Lake  Railroad  Co. 
for  a  right  of  way  for  a  proposed  railroad  line  between  Orestod  and  Dotsero, 
referred  to  as  the  Dotsero  cut-off;  also  on  the  power-site  value  of  lands 
vacated  by  the  Federal  Power  Commission  in  connection  with  the  issuance 
of  a  license  for  project  No.  149  and  proposed  for  restoration  to  entry. 

Idaho. — A  power  investigation,  begun  with  a  reconnaissance  survey  in  tbe 
previous  year,  of  the  Payette  River  Basin,  Idaho,  in  connection  with  river 
and  dam-site  surveys  by  a  topographic  party,  has  been  completed,  and  a  report 
on  the  power  resources,  including  the  classiflcation  of  lands,  is  in  progress. 
A  report  on  the  power  resources  of  the  Clearwater  River  Basin  is  nearlng 
completion. 

Montana. — A  report  on  water  power  and  irrigation  in  the  Jefferson  River 
Basin,  Mont.,  based  on  an  investigation  made  in  the  summer  of  1923,  has  been 
prepared  for  publication  as  a  water-supply  paper. 

Oregon. — A  manuscript  report  was  completed  on  the  power  resources,  includ- 
ing the  classiflcation  of  lands,  in  the  Coquillc  River  Basin,  Oreg.,  based  on 
investigations  made  in  the  previous  year.  A  similar  report  was  completed 
for  the  Rogue  River  Basin.  An  office  study  of  the  water  supply  of  streams 
in  east  and  south-central  Oregon  has  also  been  completed. 

Utah. — ^An  examination  of  the  power  value  of  the  canyon  section  of  San 
Rafael  River,  Utah,  including  the  sui)ervlsion  of  plan  and  proflle  surveys  of 
that  part  of  the  river,  was  completed  early  in  the  year.  A  report  on  this 
investigation  is  to  be  made  a  part  of  a  report,  to  be  published  as  a  water- 
supply  paper,  on  the  utilization  of  Green  River  in  Wyoming,  Colorado,  and 
Utah,  on  which  work  has  been  continued  during  the  year.  A  report  has  been 
made  for  office  use  on  the  power  value  of  lands  in  the  Uinta  Basin ;  also  one 
on  the  location  of  a  transmission  line  of  the  Beaver  River  Power  Co.  and  of 
the  conduit  of  the  Pioneer  power  plant  of  the  Utah  Power  &  Light  Co.,  .setting 
forth  whether  public  lands  are  occupied  in  trespass  by  these  companies.  At 
the  request  of  the  Federal  Power  Commission  recommendations  have  been  made 
with  respect  to  stream-gaging  requirements  to  be  inserted  in  licenses  for 
which  applications  have  been  made  by  the  Utah  Power  &  Light  Co.  for  cer- 
tain of  its  constructed  power  plants. 

Washington. — ^Work  has  been  continued  on  river  surveys  and  iK»wer  investi- 
gations of  streams  draining  the  Olympic  Range,  Wash.  During  the  year  sur- 
veys and  office  reports  have  been  completed  for  the  North  and  South  Forks 
of  Skokomish  River,  Hamma  Hamma,  Dose  wall  ips,  and  Duckabush  Rivers, 
and  Lilliwaup  Creek,  and  surveys  have  been  completed  of  Wynoochee  and 
Quilcene  Rivers. 

Wyoming. — At  the  request  of  the  Federal  Power  Commission  an  examioa- 
tion  of  a  project  to  develop  power  on  East  Pine  Creek,  Wyo.,  was  made  and 
report  giving  its  results  was  prepared. 

CONSBBVATION  BRANCH 

The  conservation  branch,  created  July  1,  1925,  by  survey  ordg^ 
115,  incorporates  the  functions  and  pei*sonnel  of  the  former  lani 
classification  branch  of  the  Geological  Survey  with  those  of 
oil-leasing  organization  and  mineral-leasing  division  of  the  Burea' 
of  Mines,  which  were  transferred  to  the  Geological  Survey  by  Ii 
terior  Department  order  54,  issued  June  25,  1925,  in  conformit;;;;;;;;^ 
with  Executive  order  of  June  4,  1925.  Its  field  of  work  is  coex::^ 
tensive  with  the  public  domain  of  the  United  States,  including 
Alaska,  and  with  the  principal  mineral-producing  Indian  reserva-  ^ 
tions.    Its  duties  include  the  classification  of  lands  according  ic^ 
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their  highest  use;  the  protection  of  the  public  interest  in  unde- 
veloped mineral,  water-power,  and  agricultural  resources;  and  the 
Sromotion  of  economical  and  efficient  development  of  mineral 
eposits  on  public  and  Indian  land. 

ORGANIZATION  AND  PERSONNEL 

At  the  end  of  the  fiscal  vear  the  ormnization  and  technical  per- 
sonnel of  the  conservation  branch  in  the  District  of  Columbia  were 
as  follows: 

Chief,  Herman  Stabler. 

AjBsistant  chief,  J.  D.  Northrop. 

Consulting  mining  engineer,  H.  I.  Smith. 

Consulting  hydraulic  engineer,  W.  G.  Hoyt. 

Consulting  petroleum  engineer,  H.  V.  Moffat. 

Attorney,  6.  W.  HoUand. 

Chief  clerk,  Elsie  Patterson. 

Principal  clerk,  field  operations,  W.  A.  Kearney. 

Mineral-classification  division:  J.  D.  Northrop,  geologist,  chief;  C.  D.  Avery 
and  N.  F.  Stall,  geologists. 

Power  division:  B.  E.  Jones,  hydraulic  engineer,  chief;  J.  G.  Mathers  and 
N.  J.  Tubbs,  hydrauUc  engineers;  R.  O.  Holland,  classifier. 

Homestead  division:  A.  E«  Aldous,  classifier,  chief;  J.  F.  Deeds  and  C.  E. 
Nordeen,  hydraulic  engineers;  L.  R.  Brooks,  Depue  Falck,  E.  R.  Greenslet, 
W.  L.  Hopper.  G.  M.  Kerr,  R.  B.  Morgan,  J.  Q.  Peterson,  and  O.  D.  Stanton, 
classifiers. 

Mineral-leasing  division:  H.  I.  Smith,  mining  engineer,  chief;  P.  G.  Elder, 
mining  engineer;  H.  V.  Moffat  and  R.  D.  Ferguson,  petroleum  engineers; 
F.  R.  Parsons,  oU  and  gas  accountant. 

In  addition,  two  hydraulic  engineers,  R.  W.  Davenport  and  D.  J. 
Guy,  were  detailed  from  the  branch  for  duty  with  the  Federal  Power 
Commission. 

During  the  fiscal  year  there  were  74  separations,  including  1 
death,  22  resignations,  10  transfers,  and  41  terminations  by  reason 
of  discontinuance  of  work;  and  25  appointments  were  made.  On 
June  30,  1926,  the  personnel  of  the  oranch,  both  office  and  field, 
numbered  137,  consisting  of  1  chief  classification  engineer,  1  attorney, 
4  geologists,  8  hydraulic  engineers,  11  mining  engineers,  29  petro- 
leum and  natural-gas  engineers,  10  classifiers,  1  cnemist,  10  drafts- 
men, 6  oil  gagers,  3  accountants,  49  clerks,  1  mechanic,  and  3  jani- 
tors. Of  these  81  are  professional  and  subprofessional^  employees 
and  56  are  clerical. 

FUNDS 

The  funds  available  for  the  work  of  the  conservation  branch  for 
the  fiscal  year  were  as  follows : 

Classiflcation  of  lands .1?2(35, 000 

Bupervision  of  oil  and  gas  operations 240.630 

Supervision  of  mining  operations 86,920 

Supervision  of  naval-reserve  development 50.000 

<J42,  550 
(ORKESrON  DKNCE 

During  the  year  24,606  letters  were  received  in  the  AVashington 
office  of  the  conservation  branch.  In  addition,  about  26,500  pieces 
of  miscellaneous  correspondence  were  received  in  the  branch  for  its 
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information,  transmittal  to  the  appropriate  field  office,  or  filing. 
These  figures  show  an  increase  of  28,613  pieces,  or  127  per  cent,  in 
incoming  correspondence  over  the  fiscal  year  1925,  when  the  branch 
did  not  include  the  mineral-leasing  work.  Within  the  same  period 
19,787  letters  and  reports  were  prepared  and  sent  out,  an  increase  of 
7,151  pieces,  or  57  per  cent,  in  outgoing  correspondence  compared 
with  1925.  In  addition,  about  5,550  pieces  of  miscellaneous  corre- 
spondence were  sent  out  oy  the  branch  during  the  year. 

SUMMARY  OF  LAND-CLASSIFICATION  CASES 

The  activities  of  the  conservation  branch  with  respect  to  land 
classification  include  the  preparation  of  reports  in  response  to  re- 
quests for  data  or  action  on  specific  cases,  the  preparation  of  orders 
of  withdrawal  and  restoration  of  lands  not  involved  in  specific  re- 
quests, and  the  promulgation  of  broad  areal  classifications.  To  the 
extent  that  these  types  of  activity  are  subject  to  expression  in  terms 
of  acreage  and  number  of  cases  acted  on  the  work  of  the  branch  is 
indicated  in  the  following  summary  and  in  the  tables  accompanying 
the  report  of  each  division.  The  first  table  summarizes  activity  with 
respect  to  requests  for  data  or  action  on  specific  cases,  and  the  terms 
"  gain  "  and  "  loss  "  signify,  respectively,  decrease  and  increase  in 
the  number  of  cases  pending. 

General  summary  of  cattes  involving  land  ciasHflcation 


Class  of  cases 


Geninl  Land  Office  requests: 

Qeneral 

Time  eitensions 

OO  development 

Applications  for  clas8llk»tlon  as  to 

mineral 

Coal ^ 

Oil 

Phosphate 

Applications  for  mineral  permits 

Applications  for  mineral  leases 

Applications  for  patent,  potassium... 
Federal  Power  Commission  cases: 

Preliminary  permits 

Licenses 

Determinations  under  section  24. . 
Applications  for  reclassification  as  to 

water  resources 

Applications  for  rights  of  way 

Irrigation  project  reports 

Applications  under  enlarged-home- 
stead acts 

Applications    under    stock-raising 

homestead  act 

Applications    under    ground -water 

reclamation  act 

Indian  Office  requests  for  information. 
Cases  in  national  forests 


Record  for  fiscal  year  1925-26 


Pend- 
ing July 
1,  1925 


135 


123 


3 
84 


Re- 
ceived 
during 
fiscal 

year 


979 
334 
827 


Total 


1,114 
334 
950 


5  I  8 

1, 102       1, 186 


803 

14 


3 
1 
7 

3 

29 

6 

195 

1,429 

27 

1 


5,731 

143 

55 

6 
10 
40 

19 

175 

3 

346 

2,960 

25 

p* 
4 

6 


6,034 
157 

55 


541 
4,389 

52 

8 
6 


2,363     12,772     15,135 


Acted 
on 


I 


Pend- 

Dscai  :    JQ26 
year 


888         226 

288  46 

689  261 


3 
896  , 


5 
288 


.%612 

134 

55 


422 
23 


8 

2 

6 

11 

11 

47 

36 

11 

22 

16 

6 

204 

167 

37 

9 

9  - 

395 

3,117 

32 
6 
4 


146 

1,272 

20 
2 
2 


12.351       2,784 


Gain 

or  loss 

during 

fiscal 

year 


-91 
-46 
-138 


-2 

-204 


119 
-9 


Record  sloes  ^^ 

oeipt  of  first 

case 


Re- 
ceived 


Acted 
on 


•  I. 


-3 

-10 

-4 


334 

1, 817  i 

3 

767 

5,454 

35 

38,404 

994 

123 

56 

22 

128 

667 

5,796 

892 


+49     55,799 


+157 

+7 
-1 
-2 


115,546 

829 

9,502 

305 


-421 


7» 
1.5M 

3 
7« 
5,166 
35 
37,982 
971 
U» 

SO 


55.56^ 

114, 2T* 
809 

9,aoo 

301 
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UINEHAL-CLASSIFICATION  DITISIOX 

The  work  of  the  mineral-classi&cation  division  involves  the  with- 
drawal, classification,  and  restoration  of  public  lands  according  to 
their  mineral  value  and  the  detemunation  of  all  questions  of  geologic 
fact  or  inference  arising  prior  to  the  issuance  or  a  prospecting  per- 
mit or  a  lease  for  publicly  owned  mineral  lands  or  mineral  deposits. 
It  includes  also  the  planning  and  execution,  chiefly  through  the  goo- 
logic  branch,  of  field  investigations  required  to  provide  the  basis  for 
appropriate  action  or  recommendation.  The  results  of  its  work  tnke 
the  form  of  mineral  classifications,  of  orders  of  withdrawal,  modifica- 
tion, and  restoration,  and  of  reports  concerning  the  mineral  character 
of  specific  lands  for  the  information  and  guidance  of  Government 
bureaus  and  departments  charged  with  the  administration  of  the 
public  land  and  Indian  land  laws. 

Because  of  small  personnel  and  the  volume  and  pressure  of  de- 
mands in  connection  with  the  administration  of  the  mineral  leasing 
laws,  the  branch  made  little  headway  during  the  year  in  classifying 
the  vast  areas  throughout  the  West  that  are  still  embraced  in  mineral 
withdrawals.  The  results  accomplished  include,  however,  net  de- 
creases of  313,754  acres  in  the  total  area  of  outstanding  coal  with- 
drawals, of  137,904  acres  in  the  total  area  of  outstanding  petroleum 
withdrawals,  and  of  480  acres  in  the  total  area  heretofore  classified 
as  oil-shale  land.  Phosphate  withdrawals  were  increased  160  acres, 
in  Florida,  and  potash  withdrawals  were  increased  7,418,437  acres,  in 
New  Mexico. 

The  gross  areas  already  classified  as  valuable  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  m  the  following 
table : 

Pummary  of  imtttanding  mtnenA  wUMrawali  ani  claaHftcationg  June  30,  19t8, 
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Since  February,  1920,  the  principal  activity  of  the  mineral-classi- 
fication division  has  been  connected  with  the  administration  of  the 
mineral-leasino:  laws — that  is,  the  Alaskan  coal-leasin^r  law,  the 
potash-leasing  law,  and  the  general  mineral-leasing  law.  Every 
application  tor  a  prospecting  permit  or  lease  under  any  of  these 
laws  is  carefully  scrutinized,  and  a  report  is  made  to  the  Commis- 
sioner of  the  General  Land  OflSce  or  the  Secretary  of  the  Interior  on 
the  geologic  conditions  involved.  Applications  for  coal  permits 
recjuire  a  determination  of  the  necessity  for  prospecting  any  or 
all  of  the  land  sought.  Applications  for  coal  leases  entail  a  division 
of  the  area  sought  into  logical  operating  or  leasing  units  consistent 
in  area  and  content  of  coal  with  the  scale  of  mining  operations  pro- 
posed and  the  recommendation  of  appropriate  requirements  as  to 
royalty,  minimum  investment,  and  minimum  annual  production. 
Applications  for  oil  and  gas  prospecting  permits  require  a  deter- 
mination of  the  structural  relations  of  the  land  sought  with  respect 
to  those  of  other  permit  and  lease  holdings  of  the  applicant  else- 
where in  the  same  State  and  with  respect  to  the  known  geologic 
structure  of  any  producing  oil  or  gas  field  and,  if  in  conflict  with 
an  unperfected  entry  under  the  nonmineral-land  laws,  classification 
as  to  the  prospective  oil  and  gas  value  of  the  entered  land.  Applica- 
tions for  oil  and  gas  leases  involve  a  determination  of  the  validity 
and  sufficiency  of  the  oil  or  gas  discovery  alleged  and  a  recommenda- 
tion of  appropriate  royalty  requirements.  Applications  for  sodium 
permits  or  leases,  potassium  permits,  leases,  or  patents,  and  oil-shale 
leases  entail  generally  similar  determinations  and  recommendations. 

The  following  table  summarizes  the  results  of  the  year's  work  to 
the  extent  that  they  involve  specific  applications  for  permit,  lease, 
or  patent  rights  under  the  leasing  laws : 

Applirations  received,  acted  on,  and  pending  under  the  tnineraUleaHing  actf^^ 

fiacal  year  J92o-ii6 


Permits  Leases 

I 

Minerrtl 


Re-    j  Acted  I  Pcnd-      Re-    '  Acted     Pend- 
ceived  i     on     '     ing      ceived       on  ing 


Patents 


Re-    I  Acted  .  F^ad- 
oeived  ■     on         ing 


Oilandgas 5,321  I    5,136         397  29  23'           7 

Coftl 167           166            16  93  00  ,          15 

Phosphate 2            2   1 

Sodium -  19           18             2  1    li 

Potassium 224          292  ,           7  16            17   !         55            55  ,. 

Oilshale 2             2   ; '. 


In  addition  to  the  work  summarized,  the  division  determines  and 
defines  the  limits  of  the  ''  known  geologic  structure  "  of  producing 
oil  and  gas  fields  and  reports  on  the  structural  relations  of  lan£ 
involved  in  proposed  assignments  of  leases  or  permits,  on  the  status 
and  structural  significance  of  drilling  on  or  adjacent  to  lands  in- 
volved in  permit  relinquishments  or  cancellations,  on  the  feasibility 
of  permit  and  lease  consolidations,  on  the  proprietv  of  time  exten- 
sions based  on  alleged  contributions  to  drilling  on  lands  other  than 
those  described  in  the  permit  of  the  contributor,  and  on  the  beneficial 
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or  adverse  effects  on  present  or  future  mineral  development  of  all 
applications  for  rights  of  way  across  withdrawn,  classified,  or  defined 
public  lands. 

During  the  fiscal  year  1925-26  definitions  of  the  "  known  geologic 
structure  "  of  the  Artesia  field,  N.  Mex.,  and  the  Hatfield,  Mahoney, 
Bex,  East  Ferris,  and  West  Ferris  fields,  Wyo.,  were  promulgated, 
together  with  revisions  of  the  outstanding  definition  of  the  Woodside 
field,  Utah ;  and  the  Kevin-Sunburst,  Gas  Ridge,  and  Shelby  fields, 
Mont.;  and  cancellation  of  the  definition  of  the  White  River  field, 
Colo.^  promulgated  in  1922.  The  net  area  included  in  outstanding 
defimtions  of  "  known  geologic  structure  "  of  producing  oil  and  gas 
fields  on  June  30,  1926,  was  531,720  acres,  in  California,  Colorado, 
Montana,  New  Mexico,  Oklahoma,  Utah,  and  Wyoming. 

Other  phases  of  division  activity  include  the  scrutiny  of  all  en- 
larged and  stock-raising  homesteacl  designations  for  the  elimination 
of  any  lands  within  the  limits  of  defined  or  producing  oil  or  gas 
structures  and  the  preparation  of  reports  at  the  request  of  the  Gen- 
eral Land  Office  and  the  Office  of  Indian  Affairs  on  the  mineral  pos- 
sibilities of  lands  sought  under  certain  of  the  nonmineral-land  laws. 

In  order  to  facilitate  the  solution  of  mineral-leasing  problems, 
Geologist  W.  W.  Boyer  was  assi^ed  to  permanent  headquarters  in 
Denver,  Colo.,  from  which  field  investigations  of  specified  lands  are 
made  to  satisry  urgent  reguirements  of  the  division 

The  larger  items  of  geologic  field  work  imdertaken  by  the  geologic 
branch  but  financed  largely  by  the  conservation  brancn  during  1926 
include  (1)  areal  examinations  in  Routt  and  Moffat  Counties,  Colo. ; 
in  Carbon  and  Sweetwater  Counties,  Wyo. ;  and  in  Carbon,  Emery, 
Grand,  and  San  Juan  Counties,  Utah;  (2)  coal  investigations  m 
Grand,  Sevier,  and  Sanpete  Counties,  Utah ;  and  in  Garfield,  Mesa, 
Montrose,  and  San  Miguel  Counties,  Colo.;  (3)  potash  investigations 
in  Tooele  and  Box  Elder  Counties,  Utah,  and  in  Esmeralda  County, 
Nev.;  (4)  phosphate  investigations  in  southwestern  Montana  and 
southeaiistern  Idaho;  and  (5)  oil  and  gas  investigations  in  the  Kevin- 
Sunburst  and  Bowdoin  districts,  Mont.;  in  the  Black  Hills  region, 
S.  Dak.;  in  Kern,  Monterey,  and  Humboldt  Counties,  Calif.:  and 
in  the  Artesia  district,  N.  Mex. 

POWER  DIVISION 

The  work  of  the  power  division  consists  primarily  in  obtaining 
and  making  available  for  use  in  the  administration  of  the  public- 
land  laws  information  as  to  the  water-power  resources  of  the  public 
lands.  The  specific  problems  on  which  reports  are  made  ordinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
that  are  or  may  be  subject  to  disposal  under  public-land  laws.  An 
endeavor  is  made  to  determine  the  proper  administrative  action  by 
which  the  possibility  of  power  development  may  be  preserved  with 
minimum  interference  with  agricultural,  transportation,  or  other 
interests.  In  the  course  of  this  work  a  review  of  all  power  reserves 
is  carried  on,  in  order  that  all  land  having  primarv  value  for  the 
development  ofpower,  and  only  such  land,  shall  oe  reserved  for 
that  purpose.  The  extent  of  this  task  is  indicated  by  the  fact  that 
areas  aggregating  more  than  5,000,000  acres  are  now  included  in 
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power  reserves  whose  use  will  be  required  for  the  development  of 
about  15,000,000  continuous  horsepower. 

In  order  that  this  information  may  be  made  substantially  com- 
plete, areas  not  thoroughly  surveyed  are  designated  for  examination 
by  the  topographic  and  water-resourcps  branches  of  the  Geological 
Survey.  The  larger  field  projects  undertaken  during  the  year  at  the 
request  and  expense  of  the  conservation  branch  to  obtain  information 
for  power  classification  include  plan  and  profile  surveys  and  power- 
site  and  reservoir-site  investigations  on  (1)  South  Fork  of  Fayette 
River  and  in  Bear  Vallev  and  the  Stanley  Basin,  Salmon  Kiver 
drainage  basin,  Idaho  p*  ^2;  North  and  South  Forks  of  Stilaguamidi 
Biver,  Skokomish.  Lilliwaup,  Hamma  Hamma,  and  Dosewallips 
Rivers,  Wash. ;  (8}  McKenzie,  Siletz,  North  Fork  of  Coauille,  and 
Crooked  Rivers,  Oreg.;  (4)  Eel  River,  Calif.;  (5)  San  Rafael  River, 
Utah;  (6)  San  Juan  River  and  tributaries,  Colo,  and  N.  Mex. 
Studies  were  continued  leading  to  the  preparation  of  reports  for 
publication  on  water  utilization  on  Green  ana  upper  Colorado  Rivers 
m  Colorado,  Utah,  and  Wyoming. 

The  information  obtained  is  indexed  and  incorporated  in  an 
inventory  of  water  resources,  which,  when  complete,  will  enable  the 
Geological  Survey  to  give  competent  advice  on  short  notice  as  to  the 
manner  in  which  each  tract  ox  public  land  having  value  for  power 
can  best  be  used  in  connection  with  the  development  of  water  power 
and  as  to  the  relation  of  such  use  to  other  possible  uses  of  the  tract. 
Copies  of  many  of  the  reports  on  the  power  possibilities  of  the 
streams  examined  have  been  placed  in  the  district  offices  of  the  Geo- 
logical Survey  for  public  inspection,  and  notices  of  the  availability 
01  the  reports  have  oeen  sent  to  the  press. 

The  work  of  the  division  is  briefly  summarized  in  the  accompany- 
ing tables,  showing  power-site  reserves  and  outstanding  water 
resources,  withdrawals,  and  classifications,  and  in  the  general  sum- 
mary of  cases  involving  land  classification  (p.  74). 

Pursuant  to  instructions  of  the  Secretary  of  the  Interior,  dated 
August  24. 1916  (45  L.  D.  326),  permittees  under  the  act  of  February 
15,  1901  (81  Stat.  790),  and  grantees  under  the  act  of  March  4. 
1911  (36  Stat.  1253),  to  whom  rights  have  been  granted  by  the 
Secretary  since  January  1, 1913,  were  called  upon  for  detailed  reports 
of  the  operation  or  development  of  their  power  systems  during  the 
calendar  year  1925.  The  total  installation  of  the  reporting  companies 
is  1,950,000  kilowatts,  of  which  1,510,000  kilowatts  is  installed  at 
hydraulic  plants.  The  total  energy  generated  amounted  to 
6,980,000,000  kilowatt-hours,  of  which  more  than  6,000,000,000 
kilowatt-hours  was  generated  by  water  power. 


Power  output  of  pennitteea  and  graivtees,  1916-1925 


Year      i 


1916 
1917 
1918 
1919 
1920 


Increase  or  decrease 


Kilowatt- 
hours 


1,200,000,000 
2,00a00a000 
3,200,00^000 
8,100,000,000 
4,800,000,000 


Kilowatt- 
hours 


+80a000,000 
+1,200,000,000 

-100,000,000 
+1,100,000,000 


Per 

cent 


Year 


1921 

+67  i    1922 

+60  i    1923L 

-3  li  1924 

+36  |-  1926 

il 


Kilowatt- 
hours 


3,725,000,000 
4,047,000^000 

5^9iaooaoQo 

6»100^00a000 
6,98^00^000 


Increase  or  d 


Kilowatt-        Per 
hoars  cent 


-476,00^000  -11 

+L222,00a000  '  +88 

+968,000,000  I  +19 

-^164,000,000  i  +8 

-h88Ql0Q0;O0O  :  +14 
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Patoer-tUe  reservei,  in  octet 

[Inchuta  all  stmb  rcurved  or  cltwHiBd  as  Taluahle  for  power  pnrpoflet  and  withheld  safaiject  to  dispoia] 
only  onder  the  Federal  water-power  act  of  June  la  1930  (41  Stat,  1088).  Deatgaatloot,  claMtfleanooi, 
and  other  types  of  resenres  are  included  in  the  total  areas  without  distinction] 


State 


Alabama.. 


Arisooa. 


California. 

Colorado 

Florida... 

Idaho 

MIchicsn 

Minnesota 

MIssisBippl 

Montana 

Nebraska 

Nevada 

New  Mexico... 

Oregon. 

South  Dakota.. 
Utah. 


Waabincton. 

Wiaconsm 

Wyoming... 


Reserved   Eliminated 

prior  to        prior  to 

July  1, 1935:  July  1, 1025 


^tetandingl  ^^^ 


lEliminated 

during 

fiscal  year 


785 

211,220 

1,263,705 

2B,551 

1,083,500 

470,634 

480 

451,304 

1,240 

13,280 


520 
113,104 


302;  667 

761 

300,750 

270,878 

5n.ee3 

12 

671,305 

240,032 

1,210 

223,543 


6,060,835 


25,582 
70^600 


186,220 


532 


785 

2ia700 

1,150,601 

28,551 

1,007,018 

400,125 

486 

265,174 

1,240 

12,757 


03,770 


480  I 
7,633  i 
85,648 


123,114 

53;  810 

226 

73,408 


206»888 

761 
300,270 
263,245 
402,045 
12 
548,281 
106»232 

064 
140,136 


833,655       5,347,180 


1,802 
a;  436 
6,000 


137,117 
27,4M 


16,413 


5,773 

3 

023 


48 

'76,'744' 


74,800 
43,585 


17 


303,563 


1,150 


2,007 
5,274 


80 


600 


81 
34,000  i 


Reserves 

outstanding 

June  30; 

1026 


a;3n 

213,135 

1,150^051 

38,561 

1,142;  138 

431,315 

486 

281,507 

1,340 

18,530 

3 

200;  310 

701 

300,318 

363,104 

544^130 

13 

632;  830 

330,807 

084 

140;  153 


35.081  I      5,606,682 

I 


Summary  of  outstandinff  water  resources  tcithdrawals  and  classifications  June 

30,  1926,  in  acres 


state 


Alabama 

AlaskA 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

Mississippi 

Montana 

Nebraska 

Nevada 

New  Mexico... 
North  DakoU. 

Oregon 

South  Dakota.. 

Utah 

Washington 

Wisconsin 

Wyoming 


Power  reserves 


With- 
drawals 


130 

03,415 

304,130 

22,354 

380,073 

331,010 


310,866 

1,340 

12,300 


Classi- 
fications 


1,735 

43,005 

37,182 

1,590 

173,484 

104,317 


63,556 


131,044  , 

761 
27,402  I 
120,003 


53,409 
'27,"786 


Desig-       Misocl- 
nations  •    laneous 


528,230 


522 

76.706 

106,401 

4,607 

679, 571 

35.088 

48<> 

7.005 


Reservoir 
with- 
drawals 


143, 101 


6,221 

3i 

23,857 

245,'64<)'i 


2,3n 

213,126 

1,156,051 

28.551 

1, 142, 128 

431, 315 

486 

281,507 

1,240 

18,530 

3 

209,210 

761 

300,318 

263,164 


23,040 


Public 
water 
with- 
drawals 


15,280 


1, 160   167, 551 
1,738  >   3,330 


13.185 


"ay    I 

■   !• 


9,080    8,097 


374, 188  <   95, 835 


444,688 
07,751 


82,820 


2,535,072 


153,766 
81,305 


15,731  ' 


25,621 


58,366 

12 : 

24.366 
60,661 
984 
40,702  ■ 


544,120 
12 
622,820 
239,807 
964 
140, 152 


1,560  I. 
10,610  I 

sol 

35,043  ! 


6.046 
8,056 


20,181 
240 

33,475 
920 


1,714        79,005 


Qround- 

water 
redam»> 
tion  des- 
ignations 


1,550;  355 


022,681  I  687,131  1,460.778  5,605,662  1   84,933   356,056 


1,550,255 


Designated  and  not  otherwise  withdrawn. 


HOMESTEAD  DIVISION 


The  homestead  division  of  the  conservation  branch  incorporates 
the  personnel  and  functions  of  the  division  of  homestead  classifica- 
tion and  the  irrigation   section   of  the  division  of  hydrographic 
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classification  of  the  former  land-classification  branch  with  those  of 
the  division  of  land-classification  investigations  of  the  water- 
resources  branch. 

The  functions  of  the  reorganized  division  consist  of  the  classifica- 
tion of  lands  under  the  enlarged-homestead  law  as  nonirrigable ;  the 
classification  of  lands  under  the  Nevada  ground-water  reclamation 
act  as  nontimbered  and  not  known  to  be  susceptible  of  successful 
irrigation ;  the  preparation  of  reports  on  the  sufficiency  of  the  water 
supply  and  the  general  feasibilitjr  of  irrigation  projects  that  recjuire 
some  form  of  Federal  approval  in  connection  with  the  administra- 
tion of  public-land  laws;  the  initiation  of  withdrawals  of  land  for 
reservoir  sites  and  for  public  watering  places ;  and  the  classification 
as  stock-raising  lands  under  the  stock-raising  homestead  law  of 
tracts  whose  surface  is  chiefly  valuable  for  grazing  and  raising 
forage  crops,  does  not  contain  merchantable  timber,  is  not  susceptible 
of  successful  irrigation  from  any  known  source  of  water  supply,  and 
is  of  such  character  that  640  acres  is  reasonably  required  for  the 
support  of  a  family. 

Applications  for  classification  are  disposed  of  in  accordance  with 
the  results  of  field  examinations  by  members  of  the  division  and 
with  information  obtained  from  other  sources.  Applications  in  some 
regions  lead  to  the  planning  and  execution  of  broad  field  studies 
that  result  in  the  classification  of  large  areas  and  provide  in  advance 
the  basis  for  appropriate  action  on  new  applications. 

The  number  of  cases  received  and  acted  on  during  the  fiscal  year 
is  shown  in  the  general  summary  of  cases  (p.  74).  In  the  field 
broad  areal  studies  were  made  in  the  northern  Great  Plains  region 
and  also  in  Colorado,  Idaho,  Nevada,  Utah,  and  Washington.  The 
work  in  Nevada  included  a  reconnaissance  investigation  to  determine 
the  agricultural  utility  of  the  unreserved  public  land  throughout 
the  State.  Detailed  examination  of  lands  embraced  in  specific  appli- 
cations for  designation  under  the  enlarffed  and  stock-raising  home- 
stead laws  was  continued  in  all  the  public-land  States  west  of  the 
100th  meridian. 

Substantial  progress  was  made  on  the  report,  begun  in  1925  in 
cooperation  with  the  Department  of  Agriculture,  on  agriculture  and 
land  utilization  in  the  northern  Great  Plains  region,  the  remaining 
four  of  eight  atlas  sheets  showing  land  classification  in  that  region 
being  completed  during  the  year.  Authorization  was  given  by  the 
Secretary  of  the  Interior  for  the  extension  of  this  cooperation  to 
include  the  preparation  of  similar  classification  maps  for  the  central 
Great  Plains  region,  and  some  preliminary  field  work  on  this  project 
was  done  incidental  to  other  work  in  the  region. 

During  the  year  the  area  designated  under  the  Nevada  ground- 
water reclamation  act,  as  a  result  of  the  work  of  the  division,  was 
increased  from  1,550,420  to  1,559,255  acres.  Outstanding  with- 
drawals, aggregating  il,530  acres,  under  the  act  of  October  2,  1888 
(25  Stat.  527),  on  the  basis  of  a  selection  by  the  Director  of  the 
(leological  Survey,  remained  unchanged.  Other  results  of  the  divi- 
sion's work  are  tabulated  in  the  summaries  of  enlarged  and  stock- 
raising  homestead  designations  and  the  general  summary  of  cases. 
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Summary  of  enktrffed-hameBtead  deiignatUnu,  in  acres 

[  Areas  daasifled  as  arid  and  noninigable,  residenoe  by  entr^men  required  (acts  of  Feb.  10, 1900  (36  Stat. 
830)t  applicable  to  Aritooa,  Cokcado,  Montana,  Nevada,  New  Mexico,  Oregon,  Utah,  Waihingtan, 
Wyoming;  June  17, 1010  (86  Stat.  681),  applicable  to  Idaho;  June  13.  1012  (37  SUt.  132).  applicable  to 
Caiifomia,  North  Dakote;  Mar.  8,  lOlS  ^  Stat.  068),  applicable  to  Kansas;  Mar. 4, 1016  (^  Stat.  11«8). 
applicable  to  South  Dakota) .  Areas  classifled  as  arid,  nonirrigablejand  lacking  domeatic  water  supply, 
rendenoe  by  entrjnnen  not  required  (acts  of  Feb.  10, 1000  (35  Stat.  OO),  applicable  to  Utah;  June  17, 1010 
(M  Stat.  581).  ap^Ucable  to  Idaho)] 


Stole 


Arizona 

California 

Colorado 

Idaho: 

Total 

Nonresldence. 

Kansas 

Montana 

Nevada 

New  Mexico 

North  Dakoto.... 

Oregon 

South  Dakota 

Utah: 

Total 

Nonresidence. 

Washington 

Wyoming 


Designs- 

tions  prior 

to  July  1, 

1025 


Cancella- 
tions prior 
to  July  1, 
1025 


31.400. 
13, 187, 
33,680, 

13,003, 
572, 
647, 
53,346, 
6a  120, 
48,726. 
12,274, 
21,256. 
16,333. 

11,415. 
1,640, 
6,646, 

20, 411, 


664 
333 

721 

838 

747 

014 

205 

150 

226 

012  i 

324 

811 

634 
004 
562 
Ml 


5,420,754 
238,453 
105,608 

400.885 
4,233 


D«ssigna-    I 
lions  out- 
standing   ; 
prior  to     ' 
July  1, 1035  ! 


Dc^igna-      Cancella- 
tions I      ttons 
during         during 
fiscal  fiscal 
yen  i       year 


25,070,010  • 
12,048,880  > 
33.386,213 


245,728 
3,564,707 
227,732 
9,  o4o 
080.002 
348,170 

406.600 

28.280 

251,842 

161.764 


13.142,053 
668.514 
647,014 
58,000,477 
46,555,363 
43.408.403 
12.270,164 
20.266.422 
15,085.641 

11.007.025 
1,611,814 
6.304,750 

20,240,277 


20,835  I 
68,447 
102,031 

66,886 


441,120 


2,170 
70,401 
46,170 
45,055 

2,737 
17,130 

2,285 

110,760 
6,875 
3.350 

186.860 


40 


Designa- 
tions out- 
standing 
June  30, 
1036 


15,020  j 


836,040,464  :  12,528,002  I  824,422,472  705,017 


26, 66a  026 
13,017,827 
33,487,244 

13,200,700 
568,514 
65a  084 
68,160,878 
46,585,608 
43,544,448 
12,772.001 
20.283.562 
15,087.026 


52.315  !•  11,074,470 
5a  320  1,667,860 
a308,100 
20,885,858 


270 


600,674  I  324.617,815 


•  Indudes  8,305  acres  previously  designated  under  sees.  1-5,  now  designated  under  sec.  6. 


Summary  of  ntock-raUing  homestead  designatiMtSf  in  acres 

[Areas  classified  as  uonirrlgable,  noniirabered.  chieflv  valuable  for  grazins  and  raising  forage  crops,  and 
of  such  character  that  640  acres  Is  reasonably  required  for  the  support  or  a  family.  Act  of  December 
20,  1016  (30  Stat.  862)] 


State 


Designa- 
tions prior 
to  July  1, 
1025 


13, 


Arizona 

Arkansas 

Caiifomia 

Colorado 

Florida 

Idaho 

Kansas 

Michigan 

Montona 

Nebraska 

Nevada 

New  Mexico 

North  Dakota 

Oklahoma ..  . 

Oregon 

South  Dakota 

Utah 

'WnshiDgt/)D 

Wyominjr 19. 


!.■. 


31, 


1. 


89A,383 

1.120 

72a  392 

162,040 

480 

962.  fK2 

113,400 

3.451 

023,286 

1 83. 194 

408.548 

13V.  754 

364,855 

76. 2W) 

21K.412 

4«K,1»14 

aw.  r^7 

fi73, 745 

813. 9vS8 


Cancella- 
tions prior 
to  July  1, 
1025 


SSI,  720 


Designa- 
tions out- 
standing 
prior  to 
July  1. 1025 


760  ' 
18.720  ; 

480 
1,774 


13.044,663 

1,120 

7, 710, 632 

8.133,320 


Designa- 
tions 
during 
fiscal 
year 


5a  714 


Cancella- 

Designa- 

tions 

tions  out* 

during 

standing 

fiscal 

June  30, 

year 

1026 

35,860 


01,017  I 
203,806  ■ 


640 
120 


13,050,517 

1.120 

7,810,900 

8,337,096 


17,081  ! 


11«),9.'){»,890 


:.,2eo,i«08 

113.490 

3,451 

15,006, 2a'> 

183.494 

495.748 

31,139,118 

364.855 

76.260 

(I,  21.3. 924 

K.  4f>K,  3ft4 

1.349,707 

672.  HI  1 

19,808.934 


104,082 
640 


80 


183,004 

6,080 

21,5a') 

30,4VH 

11,037 

3, 7rt5 

35,  OO.*! 

16,519 

137.080 

8,876  i 
12.^7«4  I 


320 


640 


1.159 


5. 365, 810 

114,139 

3. 451 

15,189,209 

189, 574 

517,013 

31,178.610 

375. 892 

80.02.1 

6,  249, 279 

'<.4H4,88:< 

1.4S6,787 

fiMl.487 

19, 933, 539 


901.077  I  116.055,813  \     1.041.3r.2  I    38,819  '■   117.a'i8.34rt 


Additions  durino:  the  year  to  public  water  reserves  included  495 
acres  in  Arizona,  40  acres  in  California,  56  acre^  in  Colorado,  990 
:icres  in  Idaho,  720  acres  in  Nevada,  640  acres  in  New  Mexico,  2,400 
acres  in  Oregon,  and  125  acres  in  Utah.  Eliminations  from  such 
reserves  aggregated  11  acres  in  Arizona.  80  acres  in  Idaho,  2,740 
acres  in  Nevada,  and  760  acres  in  Wyoming.  Outstanding  with- 
drawals of  public  land  for  stock  watering  are  tabulated  in  the  sum- 
mary of  water-resources  withdrawals  and  classifications  (p.  79). 
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By  blanket  order  of  withdrawal  creating  Public  Water  Reserve 
No.  107,  which  received  Executive  approval  April  17,  1926,  every 
smallest  le^l  subdivision  of  the  public-land  surveys  which  is  vacant 
unappropriated  public  land  and  contains  a  sprinjg  or  water  hole 
and  all  land  within  a  quarter  of  a  mile  of  every  spring  or  water  hole 
located  on  unsurveyed  public  land  was  reserved  for  public  use  and 
in  aid  of  pending  legislation.  This  order  obviates  the  necessity  for 
future  withdrawals  of  specific  tracts  valuable  for  stock  watering 
but  requires  a  determination  by  the  division  with  respect  to  aU 
entries  of  public  land  whether  or  not  any  of  the  subdivisions  involved 
are  in  fact  affected  by  it. 

MINERAL-LEASING  DIVISION 

The  mineral-leasing  division  of  the  conservation  branch  incor- 
porates the  records,  personnel,  and  functions  relating  to  mineral 
leasing  of  the  petroleum  division  and  mineral-leasing  division  of  the 
Bureau  of  Mines,  which  were  transferred  to  the  Geological  Survey 
Julv  1,  1925. 

The  work  of  this  division  is  supervisory  (both  inspectional  and 
regulatory)  with  respect  to  operations  for  the  discovery  and  de- 
velopment of  petroleum,  natural  gas,  oil  shale,  coal,  phosphate, 
sodium,  and  potassium  on  public  lands,  of  petroleum  and  natural 
gas  on  naval  petroleum  reserves,  and  of  a  variety  of  minerals  on 
Indian  lands.  This  work  is  carried  on  with  a  minimum  of  admin- 
istrative supervision  from  Washington  through  district  offices  and 
suboffices  at  or  near  the  primary  centers  of  mining  or  drilling  activ- 
ity, under  the  direction  of  responsible  district  engineers  who  have 
full  authority  to  represent  the  (jovernment  within  their  jurisdiction 
and  to  enforce  compliance  with  the  law  and  regulations  under  which 
operations  are  conducted. 

The  district  offices  and  suboffices  and  the  engineers  in  charge  June 
SO,  1926,  are  as  follows : 

Oil  and  gas  operations : 

Rocky  Mountain  district,  Casper,  Wyo.,  J.  W.  Steele,  sapcrvis<»:; 
D.  P.  Wardwell,  deputy  supervisor.     Suboffices  as  follows: 
Midwest,  Wyo.,  R.  O.  Armstrong,  engineer  In  charge. 
Fort  Washakie,  Wyo.,  L.  S.  Miller,  engineer  In  charge. 
Billings,  Mont.,  J.  R.  Reeve,  engineer  In  charge. 
Shelby,  Mont.,  E.  A.  Hanson,  engineer  In  charge. 
Denver,  Colo.,  B.  H.  Camahan,  engineer  in  charge. 
Shlprock,  N.  Mez.,  J.  H.  Hasshelder,  engineer  In  charge. 
Roswell,  N.  Mez.,  J.  C.  Miller,  engineer  In  charge. 
Pacific  district,  Taft,  Calif.,  R.  C.  Patterson,  supervisor:  J.  M.  AldeK^, 

deputy  supervisor. 
Mid-Continent  district,  Muskogee,   Okla.,   H.   J.   Lowe,    supervlso-^. 
Suboffices  as  follows: 
Guthrie,  Okla.,  H.  B.  Soyster,  engineer  in  charge. 
Ardmore,  Okla.,  H.  W.  Shaner,  engineer  In  charge. 
Mining  operations: 

Denver,  Colo.,  C.  L.  Duer,  mining  supervisor. 
Billings,  M(Mit.,  R.  H.  Allport,  mining  supervisor. 
Salt  Lake  City,  Utah,  B.  W.  Dyer,  mining  supervisor. 
McAlester,  Okla.,  W.  W.  Fleming,  mining  supervisor. 
Miami,  Okla.,  C.  F.  Williams,  mining  supervisor. 

At  the  beginning  of  the  fiscal  year  the  personnel  of  the  miner»-  ^" 
leasing  division  numbered  138 ;  at  its  end  89.  Most  of  the  decrea^^ 
is  due  to  separations  resulting  from  termination  of  the  period  <^^ 
Government  operation  of  the  Red  River  oil  field,  OManoma,  o: 
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December  1,  1925,  and  the  return  of  the  producing  properties  to 
their  owners  in  accordance  with  awards  by  the  Secretary  of  the 
Interior  under  the  Ked  River  relief  act  of  March  4,  1923  (42  Stat 
1448).  The  remainder  is  due  to  the  discontinuance  of  certain  lines 
of  research;  to  the  discontinuance  of  suboffices  at  Shreveport,  La.; 
Wichita  Falls,  Tex. :  and  Laramie,  Wyo. ;  to  the  consolidation  of  the 
suboffice  at  Winnett,  Mont.,  with  that  at  Billings,  Mont.;  and  to 
distribution  among  other  employees,  in  such  manner  as  to  obviate 
for  the  time  being  the  making  or  new  appointments,  of  the  duties  of 
certain  employees  who  resigned.  The  activities  of  the  suboffice 
formerly  at  Snreveport,  La.,  were  transferred  to  the  district  office 
at  Muskogee,  Okla. ;  the  supervisory  activities  of  the  office  at  Wichita 
Falls,  Tex.,  were  transferred  to  Ardmore,  Okla.;  those  of  the  sub- 
office  at  Laramie,  Wyo.,  to  the  district  office  at  Casper,  Wyo.  A 
new  suboffice  was  established  during  the  year  at  Roswell,  N.  Mex., 
and  the  suboffice  formerly  at  White  Eagle,  Okla.,  was  transferred  to 
Guthrie,  Okla. 

AOTIVITIEB  OV  THE  PUBLIC  DOMAIN 

The  supervisory  work  of  the  mineral-leasing  division  on  lands 
involving  publicly  owned  mineral  deposits  was  increased  during  the 
year  by  the  receipt  of  notification  of  the  issuance  of  prospecting 
permits,  leases,  and  licenses  as  follows:  Oil  and  gas  permits,  3,891; 
oil  and  gas  leases,  45 ;  coal  permits^  108 ;  coal  leases,  32 ;  coal  licenses, 
79;  potassium  permits,  29;  potassium  lease,  1;  sodium  permits,  12; 
sodium  lease,  1 ;  phosphate  lease,  1 ;  oil-shale  lease,  1  j  a  total  of  4,200. 

The  following  tables  show,  by  States  and  by  minerals,  the  total 
number  of  prospecting  permits,  leases,  and  licenses  involving  public 
land  issued  ana  the  number  under  supervision  at  the  end  of  the 
fiscal  year,  together  with  important  data  relative  thereto: 

Mineral  leases,  licenses,  and  permits  issued  by  the  Secretary  of  the  Interior  and 
notification  received  by  the  Geological  Survey  up  to  June  SO,  1926 


, 

Coal- 

Potash  » 

Sodium* 

OU 
shale, 
leases* 

Phoe- 
phate, 
leases* 

Oil  and  gas  • 

state 

Per- 
mits 

hetaes 

1 

Li- 
censes 

Per- 
mits 

Leases 

Per- 
mits 

Leases 

Per- 
mits 

Leases 

Alabama .   . 

.1.. 

Arizozia 

...J         2 

::::    iJ 
-■■J  "d 



7 

i 

783 

2 

2,866 

2,817 

192 

._...  .1 

California 

j  . 

68 
4 

1 

17 

5 

14S 

-Colorado 

66 

16 

7 

Idaho 

2 

Kansas             ... 

.-....-|. ...... 

5 

Lonlttl^nA                             1.     . 

37 
1 

11 

3,128 

12 

8 

Micfaisan 

Mississippi -  -1 

1 

....'       91 

40 

4 

2 
4 

75 
17 

Ill    '"    I 

84 

Nebraska 

Nevada 

::::r""4i- 

.-.       108 
11 

87 
4 

5 

1 

940 

2,966 

29 

•64 

New  Mexico > 

10 
30 

2 

North  Dakota 

•16 

Oregon 

South  Dakota 

-...'        36 
I          6 

2 

1 
48 

2 
36 

i" 

2 

1 

1 

1 

63 

147 

3,192 

63 
4,714 

TTtfth 

....;    104 

....       160 

325 

1Xriyih{ngtnn 

2 

1 

Wyoming 

15 

1 

1  

262 

A)l»#lr» 

!      815 

245 
'11 

40 
'72 

604 

18 

56 

1 

2           2 

22,002 
1.046 

466 

. 

1 

*  Act  of  Feb.  25, 1920.        » Act  of  Oct.  2, 1917.        •  Act  of  Mar.  4, 1921.        '  Act  of  Oct.  20, 1914. 

Required  investment  and  total  acreage:  Act  of  Feb.  25, 1920,  $9,928,670,  2,181,665.48  acres;  act  of  Oct.  2, 
1917, 12.715,470. 1.154.736.54  acres;  acti  of  Mar.  4, 1921,  and  Oct.  20, 1914  (Alaska),  $1,204,000. 69,458.15  acres. 
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Mineral  leases,  licenses,  and  permits  under  supervision  on  public  lands  and 

naval  petroleum  reserven  June  SO,  1926 


Coal 

Oil  and  gas 

state 

Leases           ' 

Permits 

L 

Num- 
ber 

icens^         1  _ 

1  Per- 
--»■^- 

(number) 

Num- 
ber 

Acr 

Num- 
ber 

Acres 

Acres 

(num- 
ber) 

Alaska 

9 
1 

9, 877. 28 
1,840.00 

23 

38,875.01 

I 

10.00 

980 

AlabAxna. 

Arizona 

631 

2 

3,492 

2.600 

172 

5 

32 

1 

3 

2.962 

10 

845 

2,760 

28 

53 

52 

105 

Arkanms...                                  ! 

Califoniia 

1 

"■"63"  "'ii,'682."83" 
................. 

4 

20 

6 

2,363.96 

11,858.60 
7,697.96 

134 

Colorado. 

Idaho 

8 

320.08 

5 

KansaSu 

Louisiana ' • ' 

*> 

Michifian '.'.'..'..'.'. ' 

Mis^^ppi 

Montana. 

44  ;      6.011.34 

i 

13 

5,264.59 

1 

40.00 

34 

Nebraska 

Nevada 

1 

3 

46 

3 

6,001.21 

69, 543. 72 

800.00 

!'"  ' 

New  Mexico 

8-      1,121.10 
28  j      4, 104. 75 





North  Dakota 

1 

• 

40.00 

Oklahoma 

16 

Oregon 

2    '     2.09r>.24 

4 

2,960.00 

South  Dakota. 

1 
40 

1 
34 

79.04 

35,898.71 

600.00 

15. 199. 92 



Utah 

38 

4 

22 

32,717.25 

2.117.00 

14.440.79 

J 

40.00 

3,090 

Washington 

54 
4,477 

Wyoming 

2 
.        14 

1 

80.00 

253 

— 

231 

88,510.21 

186 

194.540.11 

53a  08 

21,343 

444 

Sod 

ium 

Potash 

State 

Permits 

1 

Num- 
ber 

Leases 
Acres 

■                       P 

—            ■ 

Num- 
ber 

ermits 

Awes 

_         -. 
7,680.00 

] 

Num- 
ber 

[/eases 

Num- 
ber 

.\cres 

Acr«i 

Arizona 

! 

3 
I 

1 

1.639.21 
2,560.00 
5. 561. 32 

5 

9. 423. 76 

Colorado. 

1 

Nevada 

11  ;    25,320.00 
1  :      2.560.00 
3  1         520.00 
1            920.00 

1 

1,440.00 

.... 

New  Moxioo 

i6,ooaoo 

North  Dakota 

Oregon. 

m»»m^m»m»mmm 

UtaL 

23 

46,080.00 

_ 

1" 

Washington 

2            766.30 

1  !           80.00 

1 



Wyoming 



1               --,--- 

1                     1 

19 

30,166.30 

1 

1.440.00 

40 

79.520.53 

5 

9,433.76 

Also  Idaho  2  phosphate  leases,  1,700  acres;  Oregon  1  oil-shale  lease,  2,680  acres. 

With  respect  to  oil  and  ^as  operations  the  duties  of  this  division 
include  the  periodic  inspection  of  properties  under  development  with 
a  view  to  preventing  waste  of  oil  and  gas,  damage  to  productive  oil, 
^as,  and  water  ''  sands,"  coal  beds,  and  other  valuable  mineral  depos- 
its, and  injury  to  life  or  property ;  the  approval  of  well  locations  and 
of  plans  tor  drilling,  setting  casing,  testing  water  shut-off,  testing 
for  production,  shooting,  perforating  or  altering  casing,  redrilling  or 
repairing  and  abandonment  of  wells;  the  witnessing  of  as  many  of 
these  operations  as  feasible:  the  testing  or  witnessing  of  tests  of 
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natural  gas  for  gasoline  content;  the  issuance  of  receipts  for  royalty 
oil  delivered  to  the  Government  account  and  the  approval  of  orders 
authorizing  pipe-line  companies  to  receive  oil  or  gas  from  Govern- 
ment leasenolds;  the  determination  of  royalties  due  and  payable  to 
the  Government;  and  the  custody  of  records  and  reports  pertaining 
to  oil,  gas,  or  gasoline  operations  and  production  on  public  land. 
With  respect  to  mining  operations  involving  publicly  owned  deposits 
of  coal,  phosphate,  somum,  potassium,  and  oil  shale  comparable  func- 
tions are  performed.  All  inspectional  and  regulatory  work  of  the 
division  is  supplemented  by  informal  advice  and  assistance  to  lessees 
in  the  solution  of  technical  and  engineering  problems  connected  with 
their  activities. 

An  abnormal  activity  of  the  division  was  ended  on  November  30, 
1925,  when  Federal  operation  of  the  Red  River  oil  fields,  begun  on 
April  1,  1920,  under  Federal  receivership  and  continued  after  June 
30,  1924,  under  the  Secretary  of  the  Interior,  was  brought  to  a  suc- 
cessful conclusion,  and  the  operating  properties  and  profits  were 
turned  over  to  lessees  in  pursuance  or  an  award  made  by  the  Secre- 
tary on  September  1,  1925.  Under  the  receiver  2,274,634.23  barrels 
of  oil  with  associated  gas  was  produced  and  disposed  of  at  a  profit. 
after  payment  of  Government  royalties  as  well  as  all  other  expenses, 
of  $1,983,016.13.  or  $0.87  a  barrel.  Under  the  Secretary  of  the  Inte- 
rior 310,975.23  barrels  of  oil  with  associated  gas  was  produced  and 
disposed  of  at  a  net  profit  of  $388,826.48,  or  $1.25  a  barrel.  The 
receivership  period  was  one  of  drilling  wells  and  flush  production. 
The  operations  under  the  Secretary  of  the  Interior  began  after  drill- 
ing was  substantially  complete  ancl  involved  no  flush  production.  It 
is  felt  that  unit  operation  of  this  field  by  the  mineral-leasing  divi- 
sion was  a  distinct  success,  the  potentialities  of  the  field  having  been 
well  maintained  while  a  material  profit  was  being  made.  The  field 
is  now  under  diversified  control,  but  the  principles  of  unit  operation 
are  still  largely  being  practiced. 
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Statistics  relating  to  the  production  of  petroleum,  natural  gas. 
natural-gas  gasoline,  and  coal  under  Government  lease,  permit,  and 
license  involving  public  land  are  summarized  in  the  following  tables : 


Petroleum  produced  from  public  land^* 


Fiscal  year 


1990-21 
lMl-22 
1023-83 
102a-M 
1104-^ 
1926-46 


Production 
(barrels) 


6,780,803.48 
14,358,826.24 
28,443.367.80 
30,487,668.44 
30,31^806.06 
29,712,876.16 


148, 046, 83a  17 


Rosralty  oil 
(barrels) 


1.026, 
2,668. 
5,466, 
7.872, 
4,961. 
4,431, 


086.19 
964.02 
171.00 
073.04 
024.27 
663.63 


26,315,781.15 


Royalty  yaltie  I  Royalty  gas 


$1,939,963.68 
3,320,89L86 
8,071,05L30 

12,033.294.00 
7,C73,293.63 
7,961,666.62 


40,80ai69.99 


$28,678.33 
86,909.24 

121,886.01 
88,665.13 
77, 516. 59 
03,508.29 


492,051.59 


Royalty 
gasoline 


$6,908.91 
12,804.46 
50,884. 36 
70,86&88 
102,149.09 
154,366.43 


405,463.13 
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Petroleum  produced  from  public  lands,  by  States 


CtUfomla. 


Colorado. 


Louisiana. 


Montana.^. 


Orand  total. 


New  Mexico 

Oklaboma 

Utah. 

Wyoming... 


Fiscal 
year 


1920-21 
1981-23 
1922-23 
1923-24 
1994-26 
1925-26 


1921-22 
1922-23 
1923-24 
1924-25 
1925-26 


1920-21 
1921-22 
1922-23 
1923-24 
1024-25 
1925-26 


1920-21 
1921-22 
192^23 
1923-24 
1924-25 
1925-26 


1925-28 
1925-26 
1925-26 


1920-21 
1921-22 
1922-23 
192^-24 
1924-25 
1925-26 


Prodoction 
(barrels) 


2,201,116.28 
3,739,448.30 
4,666,523.08 
4,702,623.55 
6,978,882.39 
6,467,196.06 


Royalty  oil 
(barreis) 


811, 57a  19 
616,491.09 
074,809.86 
620,170.86 
874,515.54 
91^30L77 


28,755,789.61 


36.00 

272.67 

17,730.08 

409,067.84 

825, 18a  92 


1.252,277.01 


2,716.00 
1,970.36 
(•) 

2, 27a  60 
2, 08a  62 


4,018,948.81 


Royalty  value 


1573,  »&  68 

70S;444.87 
i  610^891.86 

561,064.00 

1,033,142.01 

I  963,952.57 

4,568,263.34 


7.20,' 

54.52 

3,391.14 

82,758.60 

44,601.98 


80,803.44  ' 


221.02 
92.34 


(•) 
(•) 


283.82  ' 
261.20 


9,046.48  I 


858.38 


169,63163 
1,635,775.75 
2,067,446.93 
1,496,303.77 
1,510, 35a  21 
2,332,851.97 


9,385.64 
70,443.66 

153.011.71 
91,885.19 
88,398.60 

148,370.25 


9,113,369.26 


55a  49a  05 


15. 

112, 

3, 


902L58 
160.75 
40a41 


2,211.70 

17,351.41 

409.29 


3,416, 
9,075, 
21.700. 
83.221, 
21,400, 
19,954. 


33a  57 
595.83 
115. 17 
001.04 
741.51 
997.95 


704,80a84 
1,881, 92a  78 
4,638,204.91 
7,156,626.85 
3,960,08^71 
3,801,966.08 


laos 

57.47 

2,973.47 

30, 75a  75 

64,287.90 


104,017a  76 


(•) 
(•) 


583.61 
131.69 


472.87 
553.35 


1,741.53 


15,40a  or 

185,157.86 
293,978.88 
202,765.36 
160,394.86 
833,421.68 


1,190,03161 


8,eoais 

44,358.24 

49a  20 


1,350,707.36 
8,843,147.36 
7,157,623.64 
ll,16«,49a27 
^342,G3SL24 
8,521,988.32 


108, 786, 78a  07  i    21,643,6ia07 


14a  046, 830. 17       2a  315, 781. 15 


34,962,580.10 


4a  800, 15a  99 


•  No  lyroduetion. 


Coal  produced  from  public  lands,  in  tons 


state 


Alaska 

Alabama 

Golovdo 

Montana 

New  Mexico. - 
North  Dakota. 

Oregon 

South  Dakota. 

Utah 

Washington... 
Wyoming 


1920-21 


•65,000  00 


54090 

loaoo 


378.00 


22a  091. 70 


292;  110  60 


1921-22 


86, 551. 79 


52,613.27 
2. 04a  44 
a  255. 18 

33,507.50 


36,158.06 

26.665.05 

314,  oia  10 


54a  713. 41 


1923-23 


1923-24 


lia  105. 99 


8a  845. 82 


3ia  627. 34 

9,575.05 

ia85138 

138, 711. 79 


58a  75 

103, 67a  44 

6a  381 64 

445,775.49 


1.00a997.77 


357,394.46 
22,317.19 

sai5ai4 

108,842.90 

51.20 

427.50 

2ia439.98 

62,757.68 

64^379.44 


1,482,10a  27 


1924-25 


99,193.83 


297, 79a  51 

2ia93190 

ia887.58 

127, 45a  19 

837.77 

82a  88 

18a03ai4 

2a  678. 08 

857, 83a  30 


1,78a  751. 66 


1925-28 


98,14174 

iQiosaoo 

368,438.81 

198,802.15 

S7,48L86 

183,688.79 


1,074.00 
172;  483.% 

laoiaio 

98^480  51 


2;  014, 78a  10 


Estimated. 
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AOTXYZTISS  OV  VATAL  PXT&OLBmC  XX8SBYX8 

On  behalf  of  the  Bureau  of  Engineering.  Department  of  ihe  Nayy^ 
the  duties  and  activities  of  the  mineral-leasing  division  include 
supervision,  similar  to  that  exercised  over  oil  wd  gas  operations  on 
puolic  lands,  over  Naval  Petroleum  Reserves  Nos.  1  ana  2,  in  Cali- 
fomia,  and  No.  8,  in  Wyoming.  Statistics  of  the  production  of 
petroleum,  natural  gas,  and  natural-gas  gasoline  from  naval 
petroleum  reserves  are  summarized  below: 

Petroleum  produced  from  naval  petroleum  reserves 


Fiscal  year 


1920-21 
1021-22 
1983-28 
1928-24 
1094-26 
1935-26 


Production 
(barrels) 


1,614.448.12 

8,863,994.87 

9,451,445.07 

12,605,519.22 

12,870,750.26 

12,755,382.16 


58,161,640.80 


^°^SS.f    i  Royalty  value 


(iMUTels) 


266,889.59 
1,014,481.32 
^180,874.99 
2;  863, 999. 70 
8,056,065.95 
2, 779,10a  13 


12, 16a  861. 61 


$574,166.09 
1,474.669.88 
2,178.794.67 
2,692,223.08 
3,770,876.58 
8,310,668.64 


18,996,81&74 


Royalty 
gas 


$4,836.80 
8,440.79 

64,899.22 
101,904.70 
119,199.82 
114,947.75 


418,118.64 


Royalty 
gaaoUzM 


$11, 583.  n 
10,511.96 
57,296.78 
58,846.00 
87,82144 

158, 48a  80 


877,469.68 


Petroleum  produced  from  na/val  petroleum  reserves,  hy  States 


state 

Fiscal 
year 

1920-21 
1921-22 
1922-23 
1928-24 
1924-25 
1925-26 

Production 
(barrels) 

Royalty  oil 
(barrds) 

Rosralty  value 

California 

1,614,448.12 

3,863,994.87 

9,034,795.29 

11,946,134.02 

12,123,571.89 

1^234,702.16 

266, 83a  59 
1,014,481.82 
2,106,645.04 
2,075,074.75 
2, 962, 66a  64 
%  714,015. 11 

$574, 16a  00 

l,474,60a88 
3,04a0ia04 
2, 408, 79a  87 
3,fl28,08a60 
8,187,461.23 

5a  117, 647. 25 

1 1, 739, 834. 45         18, 314, 755. 00 

Wycming ._  ... 

1920-21 
1921-22 

1 



1                             1 

1922-23 
1923-24 
1924-25 
1925-26 

416,650.38 

1,350,384.30 

747,178.37 

52a  680. 00 

74, 22a  88 

188»834.95 

98.897.31 

66,085.08 

137,105.08 
28a  423. 76 
142.887.08 
123,107.83 

3, 043,  sea  06 

481,087.16 

681,608.74 

A0TIVXT1E8  Oir  XHDIAIT  LAVDS 

On  behalf  of  the  Office  of  Indian  Affairs  the  functions  of  the  di- 
vision include  a  variety  of  services — inspectional,  regulatory,  and 
advisory — ^in  connection  with  mineral  development  on  Indian  lands, 
both  tribal  and  allotted. 

In  Oklahoma  the  supervision  of  oil  and  gas  activities  includes 
1^60  developed  leases  involving  lands  of  Cherokee,  Choctaw,  Chicka- 
saw, Creek,  and  Seminole  Indians,  containing  about  7,842  productive 
wells,  which  yield  a  royalty  income  in  excess  of  $3,700,000;  and  66 
developed  leases  of  Otoe,  Pawnee,  Kaw,  Eaowa,  Ponca,  and  Sac  and 
Fox  Indians,  containing  195  pro<luctive  wells,  which  yield  a  royalty 
income  in  excess  of  $280,000.  The  supervision  of  coal-mining  opeia- 
tions  included  at  the  encl  of  the  year  150  leaseholds  involving  segre- 
gated and  allotted  lands  of  the  Five  Civilized  Tribes,  aggregatmg 
84,702  acres,  a  coal  production  in  excess  of  802,000  tons  auring  *he 
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fiscal  year,  and  an  income  of  approximately  $80,000.  The  supervision 
of  asphalt-mining  operations  involves  one  leasehold  of  960  aci-es. 
The  supervision  of  lead  and  zinc  mining  operations  includes  50  lease- 
holds, aggregating  6,976  acres  of  restricted  allotted  lands  of  Quapaw 
Indians,  which  yielded  an  income  of  $1,785,923.40  during  the  fiscal 
year.  The  procluction  from  these  lands  amounted  to  about  25  per 
cent  of  the  zinc  and  7  per  cent  of  the  lead  output  of  the  United  States. 

In  Wyoming  the  supervision  of  oil  and  gas  activities  includes  73 
productive  wells,  25  of  which  are  shut  in  awaiting  a  market  for 
black  oil,  on  the  Shoshone  Indian  Reservation.  In  New  Mexico  simi- 
lar supervision  involved  23  productive  wells  on  the  Navajo  Indian 
Reservation,  which  produced  about  320,000  barrels  of  oil  during  the 
vear. 

An  important  feature  of  the  division's  work  in  connection  with 
Indian  lands  which  includes  restricted  allotted  lands,  as  well  as 
tribal  lands,  consists  in  field  investigations  of  mineral  land  prior  to 
the  granting  of  leases  therefor  to  determine  the  feasibility  of  leasing 
the  land  sought,  the  adequacy  of  the  bonus  bid  and  royalty  offered, 
and  the  existence  on  the  proposed  leasehold  of  conditions  warranting 
special  stipulations  in  the  lease.  Field  examinations  and  engineer- 
ing reports  are  also  made  of  restricted  allotments  in  connection  with 
applications  for  removal  of  restrictions  and  subsequent  sale  of  the 
land.  During  the  fiscal  year  special  reports  or  field  investigations 
made  at  the  instance  of  the  Office  of  Indian  Affairs  included  asbestos 
deposits  on  the  Fort  Apache  Reservation,  Ariz.;  coal  on  the  Hopi 
Reservation,  Ariz.;  gold,  silver,  and  copper  deposits  on  the  Gila 
River  Indian  Reservation,  Ariz.;  granite  on  a  Kiowa  allotment, 
Okla..:  volcanic  ash  on  a  Creek  allotment,  Okla.:  and  lead  and  zinc 
in  Osage  Nation,  Okla. 

COOPEBATIVE  WORK 

In  addition  to  the  work  for  the  Navy  Department  and  the  Office 
of  Indian  Affairs  brieflv  discussed  above,  cooperative  contributions 
were  made  to  investigations  carried  on  by  the  Bureau  of  Mines  and 
Bureau  of  Standards  in  connection  with  the  design  of  mine  stop- 
pings to  withstand  explosions  of  coal  dust,  with  the  explosibility  of 
coal  dust,  with  the  amount  and  character  of  oils  obtainable  from 
coal  by  distillation  and  the  economic  value  of  the  resulting  char,  and 
with  Ihe  conntrv-wide  search  of  the  helium  division.  Bureau  of 
Mines,  for  sources  of  helium;  and  aid  was  rendered  to  the  Bureau  of 
Reclamation  on  coal-mining  problems. 

COST  OF  SXTPEBVISIOK 

Preliminary  estimates  indicate  that  the  cost  of  the  supei-visorj' 
work  of  the  mineral-leasing  division  averages  about  2  per  cent  of  the 
aggregate  rents  and  royalties  involved,  or  only  one-fifth  of  the 
estimated  cost  of  administration  wlien  the  leasing  law  w:as  enacted. 
This  cost  for  essential  engineering  supervision  is  materially  less  than 
that  of  similar  supervision  of  operations  under  private  owner- 
ship and  is  more  than  covered  by  the  economies  effected  and  reflected 
in  immediate  royalty  returns.  The  future  values  preserved  by  con- 
servation measures  established  by  the  supervisory  forces  and  tHe 
eventual  royalties  to  be  derived  therefrom  far  exceed  the  current 
monetarv  returns  from  the  work  of  the  division. 
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PITBLICATION  BRANCH 

1)1  VI SIGN  OF  IMM»K   !»rr.I.TCATI()X 
SECTIOK  OF  TEXTS 

During  the  year  22,84ii  pa^es  of  manuscript  were  edited  and 
prepared  for  printin<x  by  the  section  of  texts,  and  proof  sheets  com- 
prising^ 1,831  fjalley  proofs  and  11,588  pa^re  proois  were  read  and 
corre<?te<l.  Indexes  were  prepared  for  40  publications  covering  5,686 
pages.  Copy  and  proof  or  stencils  for  654  pages  of  multigraph  and 
mimeograph  matter  wei^e  read.  The  book  publications  of  the  year 
are  listed  and  abstracted  on  pages  7-13.  At  the  end  of  the  fiscal  year 
tixQ  persons  were  employed  in  thi^  section. 

SEOTIOK  OF  ILLUSTBATIONS 

The  number  of  drawings  prepared  by  the  section  of  illustrations 
was  1,629,  including  132  maps,  448  sections  and  diagrams,  335  pho- 
tographs, and  714  paleontologic  drawings:  131  miscellaneous  jobs 
were  also  done  by  the  section.  The  illustrations  transmitted  to  ac- 
company reports  numbered  1,685,  to  be  reproduced  by  chromolithog- 
raphy,  photolithography,  halftone,  zinc  etching,  combination  zinc 
and  (lalTtone,  and  cuts  already  engraved.  The  nimiber  of  proofs  re- 
ceived and  examined  was  872.  At  the  end  of  the  year  material  for 
illustrating  40  reports  is  in  hand.  The  section  now  consists  of  nine 
employees. 

DIVIHIOX   OF   MAP   EDITING 

SECTION  OF  OEOLOOIO  EDITING  AND  DBAFTINO  OF  MAPS 

AND  ILLUSTBATIONS 

During  the  year  all  the  original  drafting  for  the  geologic  branch 
was  assigned  to  the  section  of  geologic  editing  and  drafting  of 
maps  and  illustrations,  and  the  draftsman  for  tne  geologic  branch 
was  transferred  to  the  section. 

The  Gillespie-Mount  Olive  (III.)  folio  (No.  220)  was  completed 
and  published.  The  geologic  map  of  Alabama,  which  was  issued 
by  the  State  Geological  Survey,  was  prepared,  its  color  scheme 
planned  and  its  engraving  and  printing  directed  and  supervised  in 
this  section.  The  drawing  of  the  geologic  map  of  Oklahoma  was 
completed,  its  color  scheme  planned,  and  color  stones  prepared  dur- 
ing the  year.  The  maps  for  the  Bessemer-Vandiver  (Ala.)  folio 
were  engraved  and  iSent  for  transfer  to  stone.  The  Gaifney-Kings 
Mountain  (S.  C.-N.  C.)  folio  was  prepared,  and  engraving  of  the 
maps  was  begun.  The  Somerset -Windber  (Pa.)  and  Coatesville- 
West  Chester  (Pa.)  folios  were  received  for  publication,  and  their 
preparation  was  well  advanced.  The  geologic  map  of  New  Mexico 
reached  the  stage  of  color-stone  preparation.  Some  progi'ess  was 
made  on  the  Columbiana-Montevallo  (Ala.)  and  HoUidaysburg- 
Huntingdon  (Pa.)  folios. 

Maps,  sections,  and  other  geologic  illustrations  for  19  reports  were 
drawn  in  the  section,  and  numerous  diagrams  and  other  sketches  for 
lectures,  exhibits,  and   the  Sesquicentennial   Exposition   were   pre- 
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{>ared.    Illustrations  for  22  reports  besides  the  folios  and  State  geo- 
ogic  maps  were  critically  examined  and  edited  in  the  section. 

8S0TI0V   OF   nrSFEOTZOV  AVD   ESZTXKO   OF   TOPOO&APKIO   MAPS 

During  the  year  97  topographic  maps  were  edited  and  trans- 
mitted for  engraving,  226  published  topo^aphic  maps,  10  State 
maps,  and  14  State  index  circulars  were  edited  for  reprint,  45  plan 
ana  profile  river-survey  sheets  were  edited  for  photolithography, 
25  miscellaneous  maps  were  edited  for  engraving  or  photolithog- 
raphy, and  305  maps  were  edited  as  illustrations  for  survey  reporte, 
a  total  of  722  maps  edited.    First,  second,  combined,  and  woodland 

Eiroofis  of  engravings  for  new  topographic  maps  and  reprints  num- 
ering  440  and  proofs  of  maps  reproduced  oy  photolithography 
numl^ring  261  were  read.  At  the  end  of  the  "year  91  new  topo- 
graphic maps  were  in  process  of  engraving  and  printing.  (See  also 
"Topographic  branch,"  p.  56.) 

DIVISION  OF  ENGBAVING  AND  PRINTING 
TOPOOBAFKIC  XAPfl  AKD  OEOLOOIC  FOLIOS 

During  the  fiscal  year  75  new  or  revised  topographic  maps  were 
engraved,  51  other  new  maps  were  photolithographed,  and  2  maps 
of  proposed  national  parks  were  compiled  by  transfers,  making  a 
total  oi  128  new  maps  printed  and  placed  in  tne  sale  stock.    In  addi- 
tion, 201  advance  sheets  of  topographic  maps  were  photolithographed 
and  printed.    Corrections  were  engraved  on  the  plates  of  226  maps. 
Reprint  editions  of  172  engraved  topographic  maps  and  16  photo- 
lithographed State  and  other  maps  were  printed  and  delivered.    In 
addition,  46  new  topographic  maps  had  been  engraved  and  were  in 
press  June  30,  and  the  engraving  of  16  other  new  topographic  maps 
was  nearly  completed.     Of  new  and  reprinted  maps  316  different 
editions,  amounting  to  786,025  copies,  were  delivered.     One  new 
geologic  folio  was  printed,  in  an  edition  amounting  to  656  copies. 
Extra  geologic  maps  of  folios,  numbering  1,637  copies,  were  alac^ 
delivered. 

OTHEB  OOVZ&KlfENT  MAP  PBIHTIHO 

A  lai^e  amount  of  work  was  done  for  the  Grovernment  Printiim^  i 
Office,  the  office  of  the  Secretary  of  the  Interior,  the  Bureau  of  Min^^^ 
Bureau  of  Reclamation,  Bureau  of  Education,  General  Land  Officr:^ 
National  Park  Service,  Office  of  Indian  Affairs,  Bureau  of  Publ  -^^ 
Soads,  Bureau  of  Agricultural  Economics,  Forest  Service,  Weath^S 
Bureau,  Bureau  of  Standards,  Bureau  of  Lighthouses,  Departmexrn 
of  Labor,  Department  of  State,  War  Department,  Post  Office  Depar — ^ 
ment.  Treasury  Department,  Department  of  Commerce,  Intereta^ 
Commerce  Commission,  Federal  Power  Commission,  Internationa^ 
Boundary  Commission,  Commission  of  Fine  Arts,  Civil  Service  Conc^ 
mission.  United  States  Tariff  Commission,  National  Capital  Par*^ 
Commission,  Hvdrographic  Office,  Coast  and  Geodetic  Surve^^ 
Alaska  Railroad,  National  Research  Council,  Federal  Farm  Loa-^ 
Bureau,  United  States  Shipping  Board,  United  States  Coast  Guarc^* 
United  States  Veterans'  Bureau,  Federal  Board  for  Vocational  Edu^ ' 
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cation,  Engineer  Map  Reproduction  Plant,  National  Sesquicenten- 
nial  Exposition,  American  Bed  Crc«s,  and  the  States  of  North  Caro- 
lina, Tennessee,  Wisconsin,  and  Illinois.  This  work  done  for  other 
branches  of  the  Government  and  State  governments  included  many 
reprints,  and  the  charges  for  it  amounted  to  about  $118,000,  for 
which  the  appropriation  for  engraving  and  printing  geologic  maps 
was  reimbursed  by  transfer  of  credit  on  the  books  of  the  Treasury 
Department.  Other  work  amounting  to  $7,769.90  was  done  for 
various  State  survevs,  and  payment  was  effected  by  transferring 
employees  from  Federal  to  otate  pay  rolls.  Transfer  impressions 
numbering  344  were  made  during  the  year,  including  153  lumished 
to  contracting  lithographic  printers  on  requisition  of  the  Govern- 
ment Printing  Office,  186  furnished  to  orivate  firms,  4  furnished 
to  the  War  Department,  and  1  furnished  to  the  Weather  Bureau. 
The  amount  turned  over  to  miscellaneous  receipts  from  this  and 
other  miscellaneous  work  was  $410.50. 

Of  contract  and  miscellaneous  work  of  all  kinds,  2,670,797  copies 
were  printed.  Including  topographic  maps  and  seologic  folios,  a 
grand  total  of  3,458,459  copies  were  printed  and  delivered. 

PKOTOemAFHIO  LABOmATOXT 

The  output  of  the  photographic  laboratory  consisted  of  9,475 
negatives  (2,163  wet,  of  which  928  were  for  photolithographs,  288 
paper^  2,162  dry,  3,956  field  negatives  developed,  and  906  lantern 
slides),  58,061  prints  (33,945  maps  and  diagrams,  23,184  photo- 
^aphs  for  illustrations,  and  932  rectigraphs),  2,893  zinc  plates,  232 
zinc  etchings,  98  celluloid  prints,  126  lantern  slides  colored,  20  tran9'- 
parencies  colored,  10  prints  colored,  15  enlargements  colored,  and 
3,760  prints  mounted. 

DIVISION  OF  DISTRIBUTION 

A  total  of  390  publications,  comprising  72  new  books  and  pam- 
phlets, 1  reprintea  book,  1  new  geologic  folio,  128  new  or  revised 
topographic  and  other  maps,  and  188  reprinted  topographic  and 
other  maps,  were  received  by  the  division  of  distribution  during  the 
year.  A  number  of  special  pamphlets  and  forms  for  administrative 
use  were  also  delivered  and  distributed.  The  total  units  of  all  publi- 
cations received  numbered  215,126  books  and  pamphlets,  4,078  geo- 
*^^c  folios,  1,637  geologic  maps,  and  781,947  topographic  and  other 
n^aps.  a  grand  total  of  1,002,788. 

The  division  distributed  227,036  books.  8,949  folios,  and  760,3^6 
^a.ps,  a  total  of  996,331,  of  which  7,288  folios  and  630,491  maps  were 
soli 

The  sum  received  and  deposited  in  the  Treasury  as  the  result  of 

s^les  of  publications  was  $47,089.06,  including  $44,545.78  for  topo- 

S?*«iphic  and  geologic  maps  and  $2,543.28  for  geologic  folios.    In  adidi- 

!jjpii  to  this,  $751.80  was  repaid  by  other  establishments  of  the 

^^'Bderal  Government  at  whose  request  maps  or  folios  were  furnished. 

^he  total  receipts,  therefore,  were  $47,840.86.    The  division  received 

^nd  answered  80,822  letters. 

t 
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ADMINISTRATIVE  BBANGH 
SECTION   OF  CORRESPONDENCE  AND  RECORDS 

The  work  of  the  section  of  correspondence  and  records  was  of  tlie 
same  general  character  as  during  the  iiscal  year  1925. 

During  the  year  118,077  pieces  of  mail,*  of  which  2,058  were  regis- 
tered, were  opened  and  referred.  In  addition  143,752  letters  were 
received  direct  by  the  other  divisions,  making  a  total  of  261,829,  a 
decrease  of  18  per  cent  compared  wuth  1925.  due  to  the  transfer  of 
the  mineral-statistics  work  lo  the  Bureau  or  Mines.  Of  the  letters 
opened  in  this  division  20^686  contained  $47,478.57  remitted  for 
Geological  Survey  publications.  The  number  of  ordinary  letters 
mailed  through  tne  division  was  49,302;  of  registered  letters  and 
packages,  6,305.  In  addition,  142,077  pieces  of  mail  were  sent  out 
direct  from  other  divisions.  The  total  number  of  outgoing  pieces  of 
mail  for  the  Geological  Survey  was  197,684, 

During  the  year  2,346  pieces  of  freight  and  express  were  handled, 
1,150  outgoing  and  1,196  incoming. 

The  rofl  of  Secretary's  appointees  numbered  845  at  the  end  of  the 
iiscal  year,  11  more  than  at  tne  end  of  1925.  This  is  not  a  significant 
figure,  however,  because  of  the  interchange  of  units  with  the  Bureau 
of  Mines  on  Julyl,  1925.  The  net  change  during  the  year  was  a  re- 
duction of  72.  The  total  number  of  changes  in  personnel  was  1,151, 
which  included  284  appointments,  273  separations,  and  594  miscel- 
laneous changes. 

During  the  calendar  year  1925,  17,184  days  of  annual  leave  and 
3,725  days  of  sick  leave  were  granted — 68  per  cent  of  the  amount  of 
annual  leave  which  could  have  been  taken  and  about  14  per  cent  of 
the  amount  of  sick  leave  it  would  have  been  possible  to  grant.  I^eave 
without  pay  and  furloughs  amounted  to  4,773  days. 

LIBRARY 

Accessions  to  the  library  numbered  14,682  books,  pamphlets,  and 
periodicals  and  433  maps.  The  recorded  loans  were  7,035  books  and 
284  maps,  not  including  those  used  by  12,097  readers  who  consulted 
the  library  in  pereon.  The  catalog  was  increased  by  the  addition  of 
8,063  cards.  In  accordance  with  the  cooperative  cataloging  arranfi^- 
ments,  810  title  entries  were  furnished  to  the  Library  of  Congress  tor 
printing,  the  proof  reading  of  which  involved  160  ^Ueys. 

The  correspondence,  consisting  of  2,118  letters  written  and  1,752 
received,  largely  concerned  the  exchange  of  publications.  This 
correspondence  involved  the  translation  of  many  letters  in  foreign 
languages.  Foreign  articles  and  letters  translatea  for  other  divisions 
of  the  Geological  Survey  numbered  219.  There  were  958  books  col- 
lated and  prepared  for  binding  and  893  newly  bound  books  acces- 
sioned and  labeled. 

Many  books  were  loaned  to  other  libraries  and  institutions  in 
Washington  and  in  other  parts  of  the  country. 

Cooperation  in  the  compilation  of  the  "  Union  list  of  serials  in  the 
libraries  of  the  United  States  and  Canada,"  to  be  published  under  the 
auspices  of  the  American  Library  Association,  was  continued. 
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The  manuscript  of  the  bibliography  of  North  American  geology 
for  1923  and  1924  was  submitted  for  publication  in  April  and  is  now 
in  the  hands  of  the  printer.  The  preparation  of  the  bibliography 
for  1925  and  1926  is  in  progress. 

DIVISION   OF  FIELD  BQUIFMENT 

On  October  1,  1925,  the  division  of  scientific  and  technical  equip- 
ment and  the  section  of  field  property  were  merged  and  the  enlarged 
unit  desi^ated  the  division  of  field  equipment.  This  division  has 
continued  to  repair  instruments  and  other  equipment — ^both  field  and 
laboratory — to  develop  new  and  improved  apparatus  for  the  scientific 
and  technical  work,  and  to  care  for  and  issue  the  equipment  required 
for  field  work. 

SECTION   OF   ACCOUNTS 

Condensed  statements  covering  the  expenditures  from  Federal 
funds  during  the  year  are  given  on  the  following  pages*.  The 
amounts  expended  by  States  for  cooperative  work  are  set  forth  in 
the  reports  of  the  field  branches. 

George  0ns  Smith, 
Director^  Geological  Survey, 
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ANNUAL  REPORT 

OF  THE 

DIRECTOR  OP  THE  GEOLOGICAL  SURVEY 


Department  of  the  Interior, 

Oeoloqical  Survey, 

October  16,  1927. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geolog- 
ical Survey  for  the  fiscal  year  1927  included  10  items,  amounting  to 
$1,819,440.  In  addition  ^1,000  was  appropriated  for  printing  the 
reports  of  the  Geological  Survey,  and  $11,000  for  miscellaneous  print- 
ing and  binding,  and  an  allotment  of  $13,707  for  miscellaneous 
supplies  was  made  from  appropriations  for  the  Interior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended  is 
given  at  the  end  of  this  report.  The  balance  on  August  30,  including 
a  budget  reserve  of  $26,620,  was  $51,331.24. 

EXTENT  OF   COOFE&ATION 

Early  in  the  history  of  the  United  States  Geological  Survey  the 
critical  question  whether  State  and  Federal  surveys  were  to  be  com- 
petitive or  coordinated  was  answered  by  a  declaration  of  Federal 
policy  urging  the  creation  and  continuance  of  State  surveys.    How 
effective  the  cooperation  has  been  is  shown  by  the  fact  that  last  year 
38  States  and  Hawaii  contributed  $738,056  to  the  mapping  and  inves- 
tigative work  under  the  Federal  Geological  Survey,  or  a  sum  equal 
to   two-fifths  of  the  funds  appropriated  by  Congress.    In  the  topo- 
gx^aphic  mapping  the  Federal  appropriation  was  augmented  90  per 
cent  by  State  funds,  and  in  the  mvestigations  of  water  resources  the 
States  added  200  per  cent.    This  is  unmistakable  evidence  of  the 
S^K^owing  spirit  of  cooperation  between  public  officials.    Hie  financing 
of  cooperative  effort,  however,  should  be  more  equitably  divided  be- 
^^^^n  State  and  Federal  Governments  in  the  gaging  of  streams, 
^liere  the  reasons  for  a  dollar- for-doUar  arrangement  are  similar 
^^    those  now  recognized  and  generally  adopted  m  the  topographic 
ff^ajpping. 

xhere  is  a  common  interest  of  Federal,  State,  and  other  govern- 
mental agencies  in  the  possession  of  adequate  oase  maps  covering 
their  territory  and  of  authoritative  information  regarding  the  nat- 
^i^al  resources  on  which  depend  their  present  progress  and  future 
prosperity.     By  means  of  such  cooperation  the  States  utilize  the 
trained  expert  personnel  and  standardized  methods  of  the  Greological 
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Survey,  the  overhead  costs  are  limited  to  one  administrative  organi- 
zation instead  of  being  multiplied  by  distribution  among  many, 
profitless  duplication  of  work  and  effort  is  avoided,  the  results  of  the 
work  have  a  uniformity  that  makes  them  more  useful,  as  well  as  a 
high  standard  that  is  generally  recognized  and  widely  accepted,  and 
other  obvious  economies  to  the  public  in  the  dissemination  of  authori- 
tative oHicial  information  are  effected. 

In  addition  to  this  cooperation  with  the  States,  services  were 
rendered  to  other  Federal  departments,  bureaus,  and  offices,  and  to 
permittees  of  the  Federal  Power  Conmiission,  to  the  amount  of 
$305,631.  The  total  amoimt  of  funds  made  available  from  aU  sources 
for  disbursement  by  the  Geological  Survey  was  $2,388,893,  and  in 
addition  State  funds  directly  disbursed  for  work  administered  by 
the  Federal  officials  brought  the  total  up  to  $2,863,127,  which  is  the 
proper  measure  of  the  amount  of  work  accomplished  during  the 
year. 

This  function  of  the  Federal  bureau  in  effecting  a  country-wide 
coordination  of  investigations  within  its  several  fidds  of  activity  is 
not  exercised  bv  statutory  authority  but  only  because  of  a  growing 
appreciation  oi  common  interest  by  all  parties  to  the  cooi>erative 
agreements  or  arrangements.  The  coordmated  effort  is  more  effi- 
cient in  results  and  more  economical  in  costs.  The  whole  public  is 
best  served  by  cooperation. 

SCOPE   OF  INVESTIGATIONS 

Primarily  a  field  service,  the  Geological  Survey  has  always  put  the 
emphasis  on  its  field  projects,  its  field  workers,  and  the  results  of 
its  field  investigations. 

The  basic  idea  of  the  Greological  Survey's  work  is  the  application 
of  scientific  methods  by  scientists  to  practical  tasks  for  the  general 
good.  Its  fact  finding  is  a  continumg  inventory  of  natural  re- 
sources— an  aid  to  the  discoveiy,  development,  and  wisest  use  of  the 
country's  mineral  wealth.  The  standards  in  useful  geology,  in  usable 
topogi'aphic  maps,  in  authoritative  stream  gaging  have  all  become 
higher  as  better  methods  have  been  developed.  Moreover,  it  is  neces- 
sary not  only  to  apply  the  scientific  principles  already  known  but 
also  to  carry  on  research  so  as  to  develop  more  knowledge  and  nevr 

Srinciples  for  the  use  of  future  workers  both  in  and  outside  of  th^s 
eological  Survev. 

In  the  scope  or  its  field  work  the  Geological  Survey  changes  littl-^ 
from  year  to  year,  but  there  is  progress  in  adapting  its  investigation 
to  serve  better  the  many  i)urposes  incident  to  national  progress, 
different  periods  in  its  history,  therefore,  the  demand  for  accural 
and  authoritative  information  essential  for  national  development  hi 
varied  both  in  kind  and  in  intensity.     Thus  geologic  surveys,  whic' 
early  sought  to  guide  the  search  for  metallic  wealth  and  later  gh^ 
larger  attention  to  the  mineral  fuels,  now  again  stress  the  study 
ore  deposits  directly  applied  to  ore  finding.    Investi^tions  of 
water  resources  of  the  country  at  first  sought  to  furnish  the  answ< 
to  the  great  agricultural  problem  of  utilizmg  the  wide  expanses  o^ 
arid  lands  in  the  West;  then  stream  measurements  took  on  a  broads  ^ 
aspect,  with  power  development  as  an  added  purpose;  quality  (^^ 
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wat€r  as  well  as  the  quantity  available  for  industrial  and  municipal 
use  was  found  to  be  a  necessary  subject  of  study,  and  aid  was  also 
sought  in  the  solution  of  the  great  engineering  problems  connected 
with  land  drainage  and  protection  against  flood.  By  similar  evolu- 
tion the  topographic  mapping  has  progressed  from  the  small-scale 
reconnaissance  type  of  surveys  to  the  more  detailed  and  more  exact 
methods  that  yield  a  product  which  can  be  and  is  used  in  planning 
all  kinds  of  engineering  projects,  from  highway  construction  to  dis- 
covery of  oil-field  structures  or  oi  water-storage  sites. 

All  such  work  is  truly  productive,  though  the  connection  between 
the  preliminary  fact  finding  or  the  basic  survey  and  the  industrial 
development  or  engineering  construction  may  be  later  unrecognized 
or  forgotten.  Indeed,  the  field  investigation  is  doubly  productive  if 
it  has  l^een  made  sufficiently  in  advance  to  initiate  the  utilization  of 
the  resources  of  a  region  and  promote  their  best  development.  Such 
was  the  purpose  of  the  reservoir-site  investigations  by  the  Geological 
Survey  in  1889,  although  some  of  the  sites  then  discovered  and  de- 
scribed were  not  needed  for  several  decades.  Fact  finding  can  never 
be  conducted  too  early  to  be  most  effective,  for  having  facts  in  re- 
serve is  the  best  kind  of  national  preparedness. 

Another  example  of  productive  investment  in  fact  finding  on  a 
comprehensive  scale  is  afforded  by  the  Geological  Survey's  program 
of  intensive  study  of  the  coal  fields  of  the  West,  continued  during 
the  last  20  years.  During  that  period  approximately  a  million  dol- 
lars of  the  public  funds,  appropriated  for  geologic  surveys,  has  been 
expended  in  the  areas  where  the  Government  itself  is  owner  of  manv 
millions  of  acres  of  coal  lands.  That  examination  of  the  Nation's 
landholding  and  the  inventory  of  the  coal  in  public  ownership  has 
not  only  contributed  to  the  popular  realization  of  the  extent  of  this 
large  estate  but  also  helped  materially  in  bringing  about  the  enact- 
ment of  laws  better  fitted  to  its  administration  in  the  public  interest. 
In  the  seven  years  since  the  passage  of  the  leasing  law  nearly 
10,000,000  tons  of  coal  has  been  mined  from  these  lands,  with  a 
return  in  royalty  of  approximately  $1,250,000.  Last  year  alone  the 
output  of  these  leases  was  2,500,000  tons  and  the  royalties  and  rents 
amounted  to  nearly  $300,000 — a  fair  return  on  the  investment  of  a 
million  dollars  in  determining  the  extent  and  value  of  the  estate — 
and  of  course  the  mining  on  these  public  coal  lands  has  only  begun. 
Moreover,  it  should  be  noted  that  this  fact  finding  has  contributed 
equally  to  the  development  of  the  private  coal  lands  in  the  same 
regions,  title  to  which  had  earlier  passed  from  the  Government. 

A  topographic  map  often  pays  for  itself  in  the  saving  made  possi- 
ble in  the  selection  oi  an  easier  railroad  cut-off  or  a  shorter  highway 
foute,  and  a  single  oil  pool  located  by  means  of  a  new  topographic 
Daap  may  outweigh  in  value  to  the  country  the  year's  total  appropria- 
tion for  topographic  surveys.  Or  a  great  power  project  may  nave 
^vealed  itself  to  an  engineer  solely  from  his  study  of  the  topographic 
^ap  of  a  drainage  basin  and  the  stream  gagings  of  one  or  more 
''ivers,  and  through  the  development  of  that  project  the  industries  of 
^veral  States  will  profit  for  centuries. 

Not  only  can  such  examples  be  cited  of  investments  in  surveys  and 

^laminations  and  studies  that  pay  handsome  dividends  to  the  public, 

.     °^t  there  is  abundant  reason  to  believe  that  most  if  not  all  of  these 
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expenditures  for  fact  finding  pay  for  themselves  with  a  wide  margin 
of  profit.  Indeed,  it  is  well  mown  that  the  investigations  that  yield 
negative  or  unfavorable  results  usually  save  much  greater  expendi- 
tures in  projects  that  would  have  proved  failures.  Such  findings  of 
fact  are  not  popular,  but  they  may  prevent  large  waste  of  capital  and 
labor. 

The  brief  summary  of  the  year's  operations,  on  pages  5-9,  and  the 
more  detailed  catalogue  of  explorations,  investigations,  and  surveys 
that  make  up  the  b^v  of  this  administrative  report  give  a  picture 
of  the  wide  variety  of  work  undertaken  in  the  Geological  Survey's 
effort  to  apply  science  to  serve  human  needs.  Every  proiect  is 
planned  to  be  productive,  but  much  of  the  work  is  necessarily  funda- 
mental and,  although  regarded  as  absolutely  essential,  is  not  expected 
to  yield  immediate  resmts.  The  insistent  demand  by  engineers  for 
reprints  of  some  Geological  Survey  reports  manv  years  out  of  stock 
is  a  practical  measure  of  the  continuing  value  oi  investigations  long 
since  made.  Scientific  fact  finding,  whether  its  product  is  a  topo- 
^aphic  map  or  a  table  of  stream  discharge  or  a  geologic  description^ 
is  a  piece  of  productive  work,  possessing  both  immediate  and 
future  value.  Expenditures  for  such  work  constitute  an  econcxnic 
investment. 

DITTY   OF   PUBLICITY 

To  reach  the  public  with  the  facts  is  an  essential  part  of  Govern- 
ment research.    The  Geological  Survey's  policy  in  securing  prompt 
and  wide  publication  of  the  results  of  its  scientific  work  was  described 
in  the  Fortieth  Annual  Report  as  including  the  use  of  newspaper 
notices  of  its  publications — a  type  of  publicity  often  criticized  jret 
well  warranted  if  the  effort  is  made  to  advertise  not  the  bureau  or  its 
personnel  but  its  product,  utilizing  mediums  of  publication  other 
than  the  official  reports,  such  as  the  technical  journals,  transactions 
of  scientific  societies,  and  the  reports  of  State  surveys,  and  answering 
every  inquiry  not  onlj  by  sendmg  carefully  selected  publications  on 
the  subject  but  by  writing  more  specific  information  than  is  included 
in  Geological  Survey  reports  or  by  referring  to  the  State  surveys  as 
sources  of  further  information. 

This  policy  has  continued  unchanged,  except  possibly  for  the  in- 
creasing use  of  the  cooperative  State  surveys  tor  publication  and  the 
encouragement  of  the  contribution  of  timely  articles  to  the  technical 
journals.  The  guiding  test  is  promptest  announcement  and  widest 
circulation  of  facts  resulting  from  the  Federal  scientific  work. 

The  present  rate  of  expenditure  for  the  Geological  Survey's  own 
publications  is  less  than  half  that  of  10  years  ago,  and  the  volume 
bears  much  the  same  relation,  the  nimiber  of  reports  being  reduced 
one-half,  with  less  than  half  the  total  number  of  pages,  and  the  aver- 
age edition  being  now  less  than  3,000  copies,  as  against  5,000  copies 
10  years  ago.     let  the  number  of  manuscripts  being  prepared  W 
not  materially  decreased  nor  is  the  general  demand  for  published 
reports  less,  so  that  the  larger  printing  appropriation  available  iot 
the  present  year  is  well  justified.    The  distribution  of  reports  during 
the  year  exceeded  by  10  per  cent  the  number  currently  printed.   Th^ 
distribution  by  sale  has  been  encouraged,  and  the  report  of  th^ 
Superintendent  of  Documents  shows  a  constant  increase  in  total  sale^ 
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of  the  Greological  Survey  publications,  the  number  sold  and  the 
money  received  being  more  than  seven  times  the  corresponding 
figures  20  years  a^o.  Reports  30  and  40  years  old  continue  to  sell^ 
and  some  technical  books  with  special  educational  value  are  in  dailj 
demand.  The  most  embarrassing  demand  is  the  request  from  engi- 
neering organizations  and  the  general  public  for  reprints  of  several 
reports  long  out  of  stock.  The  expenaiture  necessary  to  meet  such 
requests  can  not  be  logically  made  with  so  many  unpublished  manu- 
scripts waiting  their  turn,  yet  the  demand  shows  the  permanent  value 
of  the  investigations  represented  in  such  reports. 

The  steadily  increasing  number  of  maps  sold  is  likewise  proof  of 
public  recogmtion  of  their  usefulness.  Last  year  the  number  of  maps 
distributed,  mostly  by  sale,  exceeded  the  number,  printed  by  nearly 
100,000. 

The  extent  of  outside  publication  of  scientific  results  is  indicated 
roughly  by  the  statement  that  17  manuscript  reports  were  deliv- 
ered to  cooperating  State  surveys  for  publication  at  their  expense, 
and  the  scientists  and  en^neers  contributed  127  articles  dealing 
with  their  official  work  to'the  technical, press.  The  daily  newspapers 
bIso  gave  wide  publicity  to  the  statements  setting  forth  the  results 
of  work  in  progress  or  describing  and  summarizmg  the  reports  as 
published.  The  amount  of  information  given  in.  response  to  mail 
inquiries  can  not  be  measured,  but  the  handling  of  that  tjnpe  of  corre- 
spondence has  been  a  heavy  burden  on  the  technical  staff,  although 
the  highly  appreciative  letters  received  are  convincing  evidence  that 
the  expenditure  of  time  is  a  proper  and  necessary  service  to  the  public. 

NECBOLOGY 

Charles  D.  Walcott,  Secretary  of  the  Smithsonian  Institution,  who 
died  on  February  9,  was  the  third  Director  of  the  Geological  Survey, 
The  years  of  his  administration,  1894  to  1907,  were  the  years  of 
largest  growth  for  this  Federal  bureau,  and  his  service  as  a  public 
official  and  as  a  scientific  investigator  had  a  large  share  in  determin- 
ing the  Geological  Survey's  sphere  of  usefulness. 

Two  other  of  the  older  members  of  the  geologic  staff  died  during 
the  year — ^William  H.  Dall,  a  paleontologist  actively  engaged  in  work 
of  the  highest  grade  since  his  appointment  to  the  Geological  Survey 
in  1884,  and  F.  H.  Knowlton,  paleobotanist  of  the  Geological  Sur- 
vey since  1889.  These  three  investigators,  working  in  widely  sepa- 
rated fields  of  paleontologic  research,  contributed  largely  to  the 
Oeological  Survey  standards  and  reputation. 

THE  YEAB'S  OFEBATIONS 

.  The  principal  activity  of  the  director,  outside  of  his  routine  admin- 
istrative duties,  was  service  as  chairman  of  the  advisory  committee 
8dected  by  tl^  four  Cabinet  officers  forming  the  Federal  Oil  Con- 
*rvation  Board,  to  assist  them  in  their  general  study  of  the  petro- 
leuin  problem,  and  as  chairman  of  the  Naval  Oil  Reserve  Com- 
nnssion.  In  addition  to  this  service  he  made  addresses  or  informal 
^^^  at  several  scientific  and  technical  meetings  and  contributed 
^itfcles  to  the  press,  in  order  to  give  wider  circulation  to  some  of  the 
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salient  results  of  the  Geological  Survey's  work  that  are  of  general 
public  interest.    A  list  of  these  addresses  and  articles  is  given  below. 


"  The  ever-new  West,"  Western  States  Convention,  Denver,  September  22. 

"  Geology  at  work,"  Johns  Hopkins  University,  October  22. 

"  The  forward  look  by  the  Department  of  the  Interior,"  Worcester  Polytechnic 
Institute,  Massachusetts,  March  24. 

"Wliat  price  distance,"  International  RaUway  Fuel  Association  Convention, 
Chicago,  May  10. 

"  Practical  conservation,"  a  letter  to  the  Secretary  of  the  Interior,  released 
to  the  press  August  17. 

"  Cooperative  research  essential,"  Oil  and  Gas  Journal,  September  23. 

"  Fuel  for  1927,"  New  York  Journal  of  Commerce,  January  1. 

"  America  in  the  making,"  D  K  E  Quarterly,  May. 

"  The  Geological  Survey,"  United  States  Daily,  May  28. 

"Evolution  in  the  natural-gas  industry,"  Oil  and  Gas  Journal,  June  16. 

The  branch  chiefs  and  tlie  administrative  geologist  also  represented 
the  Geological  Survey  at  technical  or  other  meetings  and  spoke  on 
various  subjects,  a  few  of  which  are  listed  below. 

"  Surveying  and  mapping  in  the  United  States,"  by  C.  H.  Birdseye,  American 
Society  of  CivU  Engineers,  Philadelphia,  October  6. 

"The  American  petroleum  situation,"  by  Julian  D.  Sears,  Postgraduate 
School,  Naval  Academy,  Annapolis,  Md.,  February  5. 

"  A  trip  down  the  Colorado  River,"  by  C.  H.  Birdseye,  Women's  City  Club, 
Washington,  D.  C,  March  9. 

"  Some  post-Tertiary  changes  in  Alaska  of  ix>ssible  climatic  significance,"  by 
Philip  S.  Smith,  American  Geophysical  Union,  April  19. 

"  Floods  and  flood  control,"  by  N.  C.  Grover,  Illinois  River  Flood  Control  Asso* 
elation,  Peoria,  111.,  May  7. 

A  brief  summarjr  of  the  work  done  by  the  Greological  Survey  dur- 
ing the  fiscal  year  is  given  in  the  following  paragraphs : 

OEDLOOIC    WORK 

Geologic  work  was  done  in  42  States,  Alaska,  the  District  of  Columbia,  and 
Hawaii.    In  this  work  17  of  the  States  cooperated.    The  cooperative  work  takes 
a  variety  of  forms  but  consists  mainly  of  the  study  of  specific  problems  on  a 
cost-sharing  basis.    Among  the  major  results  of  such  work  are  a  new  geologic 
map  of  Alabama,  issued  by  the  State  Geological  Survey,  and  a  new  geol<^c 
map  of  Oklahoma,  issued  by  the  United  States  Geological  Survey.    €k)ntriba- 
tions  were  also  made  to  proposed  geologic  maps  of  Arkansas,  Colorado,  Florida, 
Texas,  and  Virginia.    Cooperative  investigations  bearing  on  oil  and  gas  re- 
sources were  made  in  five  States,  on  metalliferous  deposits  in  two  States,  and 
on  general  geologic  problems  in  four  States.    Considerable  geologic  work  waa 
also  done  in  cooperation  with  other  Government  organizations  and  with  non- 
governmental  scientific  associations.    The  investigations  in  search  of  potash. 
carried  on  in  cooperation  with  the  Bureau  of  Mines,  centered  largely  in  New 
Mexico,  where  three  sites  for  core  drilling  were  selected,  and  the  drlUIng 
at  two  of  them  was  completed.    The  cores  were  studied  and  selected  portloos 
analyzed,  and  preliminar>'  reports  on  the  economic  results  were  nearly  flnlsheA- 
Volcanologic  studies  were  carrieil  on  in  Hawaii,  and  a  station  for  volcandopKi 
Investigations    was    established    in    California.     Nilmerous    peleotxtologic  d^^ 
terniiuatioiks  were  made.    Investigations  of  ore  deposits,  coal,  oil  shale,  ^^^ 
other  minerals  and  studies  in  glacial  geology,  stratigraphy,  and  structure 
continued.    In   the  chemical   laboratory   2,874   specimens  were  identified 
private  persons  and  4,2G8  wore  chemically  or  mlneralogically  examined,  i 
eluding  3,055  samples  taken  from  wells  being  drilled  for  oil  in  the  Texas-N^ 
Mexico  potash  field.    Furtlior  work  was  done  on  problems  connected  with  ' 
soda  process  for  petroleum  recovery. 

EXPLOBATIONS   IN   ALASKA. 

In  the  field  season  of  1926  the  principal  new  explorations  that  were  conduct^^ 
by   the   Geological   Survey   in   Alaska   covered   about   7,000   square  miles  ""^ 
hitherto  unmapped  country.    Three  major  exploratory  expeditions  were 
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^ged  in  this  work-— one  in  extreme  northwestern  Alaska,  another  in  the  Alaska 
Bangs  north  of  Mount  Spurr,  and  the  third  in  the  wilds  north  of  the  Yukon, 
s,  little  west  of  the  Alaska-Canada  boundary.  The  explorations  in  extreme 
northwestern  Alaska  were  part  of  a  search  for  oil  that  the  Department  of 
the  Interior  has  carried  on  for  several  years  at  the  request  of  the  Navy  De- 
partment. The  geologist  and  topographic  engineer  assigned  to  this  work  left 
Washington  in  February,  went  as  far  as  possible  by  the  customary  routes  of 
transportation  into  central  Alaska,  and  thence,  with  their  own  dog  teams» 
traversed  more  than  700  miles  to  the  settlement  nearest  the  area  to  be  sur- 
veyed. There  the  party  procured  all  the  equipment  and  supplies  that  would  be 
required  for  several  months'  exploration  by  dog  teams  and  canoes  &M  struck 
off  into  the  unsurveyed  region,  to  remain  as  long  as  conditions  permitted. 
The  expedition  into  the  Alaska  Range  worked  with  a  pack  train  of  17  horses 
and  subsisted  itself  and  carried  on  its  assigned  tasks  for  more  than  three 
months  in  that  remote  region,  where  even  travel  is  extremely  arduous  and 
difScult  because  of  the  ruggedness  of  the  topography  and  the  swiftness  and 
Yolome  of  the  streams.  The  surveys  north  of  Yukon  River  necessitated  strenu- 
ous travel  with  canoes  up  an  unmapped  river  for  scores  of  miles  and  scouting 
trips  on  foot  to  such  points  as  would  afford  sighting  stations  from  which  to 
reconnoiter  the  adjacent  country  and  determine  its  geologic  and  geographic 
features. 

In  the  field  season  of  1927,  the  expenses  for  which  were  in  port  borne  by  the 
appropriation  for  1026-27,  the  exploratory  work  was  continued  in  both  the 
Alaska  Range  country  and  in  the  region  north  of  the  Yukon  adjacent  to  areas 
where  work  was  done  during  the  field  season  of  1926. 

Not  all  the  work  in  Alaska  Ls  of  the  exploratory  type,  however,  for  the  Geo- 
logical Survey's  investigations  nlso  include  study,  mailing,  and  reporting  on 
the  already  develc^ied  mineral  deposits  in  or  adjacent  to  the  settlements  and 
in  the  more  accessible  and  well-known  parts  of  Alaska.  In  fact,  the  task  of 
assisting  the  development  of  the  Territoiy's  mineral  resources  in  any  way  that 
lies  within  its  power  and  resources  is  regarded  as  a  distinctive  duty  of  the 
Interior  Department 

One  of  the  noteworthy  projects  undeitaken  was  the  photographing  from  air- 
I)lanes  of  a  large  part  of  southeastern  Alaska  by  an  expedition  of  the  Navy 
Department  in  the  field  season  of  1926,  at  the  request  of  the  Department  of 
the  Interior.  The  expedition  accomplished  noteworthy  results  in  photograph- 
ing so  large  a  tract  of  an  extremely  diflicult  topographic  area  under  adverse 
climatic  conditions.  Nearly  6,000  photographic  exposures,  each  consisting  of 
three  separate  parts,  were  made  in  the  course  of  this  work.  The  photographs 
were  made  under  such  conditions  and  controls  that  they  can  be  utilized  by 
the  Geological  Survey  in  preparing  maps  of  the  region  which  will  serve  for 
bases  for  further  geologic  and  topographic  investigations.  At  the  same  time 
these  bases  and  the  maps  subsequently  to  be  prepared  from  further  field  sur- 
veys will  be  available  for  the  use  of  all  other  Government  departments  con- 
cerned with  any  phase  of  the  development  of  southeastern  Alaska  and  for  pros- 
pectors and  other  i)eople  of  that  region. 

TOPOGBA.PHIC  MAPPING 

The  topographic  work  was  done  in  cooperation  with  26  States,  and  the  area 
mapped  amounted  to  17,603  square  miles  in  30  States,  the  District  of  Columbia, 
and  Hawaii.  Of  this  total  14.630  square  miles  represents  new  surveys,  1,990 
square  miles  resurveys,  and  983  square  miles  revisions.  The  total  area  mapped 
to  June  30,  1927,  is  1,300,539  square  miles.  Nine  States  and  the  District  of 
Columbia  are  now  entirely  mapped,  and  the  percentages  in  the  other  Stales 
range  from  8  to  88.  Of  the  total  continental  United  States  exclusive  of  Alaska, 
•42.8  per  cent  has  been  mapped.  River  surveys  amounting  to  300  linear  miles 
^etQ  also  made.  In  connection  with  the  topographic  work  5,198  miles  of  spirit 
levels  and  3,287  miles  of  transit  traverse  were  run  and  38  triangulation  sta- 
^ous  were  occupied.  Cooperation  was  continued  with  the  Air  Corps,  United 
States  Army,  whereby  aerial  photographs  were  furnished  for  use  in  topographic 
''^^Pping.    A  new  base  map  of  the  United  States  was  completed. 

INVESTIGATION B   OF   WATER  RESOURCES 

J.  ^'^e  work  on  water  resources  is  done  largely  in  cooperation   with  other 

•Meral  bureaus,  with  State,  county,  and  municipal  agencies,  and  with  permittees 

^    licensees  of  the  Federal  Power  Commission.     The  amount  expended  by 
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State,  county,  and  municipal  agencies  for  such  work  during  the  year,  in  part 
directly  and  in  part  through  the  Geological  Survey,  was  $301,459.  This  simi 
covered  work  in  30  States  and  HawaiL  Including  the  cooperative  work,  the 
study  of  surface  waters,  which  consists  primarily  of  the  measurement  of  the 
flow  of  streams,  was  carried  on  in  41^  States  and  Hawaii,  in  which  at  the  end 
of  the  year  1,749  gaging  stations  were  being  maintained.  The  work  on  ground- 
water resources  has  been  planned  to  meet  the  increasing  public  demand  for 
precise  information  with  increasing  need  for  the  water.  Investigations  relating 
to  ground  water  and  reservoir  sites  were  made  in  16  States  and  HawaiL 
Ck>nsiderable  research  into  the  principles  of  hydrology  has  been  undertaken  t^ 
order  to  provide  a  more  secure  basis  for  ground-water  investigations.  A  hydro- 
logic  laboratory  and  Uiree  experiment  stations  have  been  maintained,  30  auto- 
matic water-stage  recorders  have  been  installed  over  observation  wells,  and 
thousands  of  measurements  of  water  levels  in  wells  have  been  made.  Cooper- 
ation was  continued  with  well  drillers'  associations  with  a  view  to  developing 
higher  standards  and  better  results  in  water-well  drilling.  The  work  on  quality 
of  water  involved  the  examination  of  762  samples.  The  investigations  of  power 
resources  included  the  preparation  of  monthly  and  annual  reports  on  the 
production  of  electricity  and  consumption  of  fuel  by  public-utility  power  plants 
and  a  report  on  the  developed  and  potential  water  i)ower  of  the  United  States. 

WOBK   IN    CIASSITYING   AND   UBASING   PT7BLIC   LAND 

The  work  of  classifying  public  and  Indian  lands  with  respect  to  mineral 
content  and  of  supervising  mineral  oi>erations  on  such  lands  was  carried  on 
in  23  States  and  Alaska.    The  number  of  cases  involving  land  classiflcation 
acted  on  during  the  year  was  12,735,  and  the  results  accomplished  include 
net  decreases  of  6044223  acres  in  the  area  of  outstanding  coal  withdrawals,  of 
629,363  acres  in  outstanding  i>etroleum  withdrawals,  and  of  11,410  acres  in 
outstanding  phosphate  reserves.    At  the  end  of  the  year  the  total  area  clas- 
sified amounted  to  36,639,905  acres  in  16  States  and  the  outstanding  mineral 
withdrawals  to  44,969,394  acres  in  14  States.    Definition  of  the  "known  geo- 
logic structure''  of  producing  oil  and  gas  fields  was  continued,  and  at  the 
end  of  the  year  the  net  area  so  defined  was  512,843  acres  in  seven  States.    In- 
vestigations to  obtain  information  for  classifying  public  land  with  regpect  to  its 
value  for  the  development  of  water  power  were  made  in  four  States.    There  was 
a  net  increase  of  484,346  acres  in  the  area  included  in  power  reserves,  making 
a  total  of  6,090,006  acres  in  21  States,  on  which  about  16,000,000  continnoot 
horsepower  can  be  developed.    The  net  increase  in  enlarged-homestead  desig- 
nations was  65,078  acres,  making  a  total  outstanding  of  324,682,898  acres  hi  16 
States,   and   the  net  increase  in   stock-raising  homestead   designations  waa 
1,042,324  acres,  making  a  total  outstanding  of  118,100,670  acres  in  18  States. 
There  was  a  net  increase  of  3,730  acres  in  public-water  reserves,  and  the  total 
outstanding  is  now  364,777  acres  in  12  States.    The  supervisory  work  on  public 
lands  subject  to  the  mineral-leasing  laws  was  increased  between  10  and  U^ 
per  cent  by  the  receipt  of  78  leases,  4,749  permits,  and  16  licenses,  covering 
8,588,925  acres.    The  production  of  petroleum  on  such  lands  during  the  year 
was  25,648,101  barrels,  on  which  the  royalty  value  was  $6,006,465,  and  the 
production  of  coal  on  such  lands  was  2,613,080  Urns.    Superviision  over  oil  and 
gas  operations  on  naval  petroleum  reserves  was  continued,  and  the  petroleoia. 
produced  amounted  to  12,725,365  barrels,   on  which  the  royalty  value  was 
$3,455,731.     Inspectional,   regulatory,   and   advisory  service  was   rendered  iz^ 
connection  with  the  leasing  of  mineral  deposits  on  Indian  lands  in  seven  States. 

PUBLICATIONS 

The  publications  of  the  year  consisted  of  66  books  and  pamphlets  of  tta« 
regular  series  (including  1  reprint),  112  new  or  revised  maps,  140  reprinte<3 
maps,  and  numerous  circulars,  lists  of  publications,  etc.  The  total  number  o^ 
pages  in  the  new  book  publications  was  8,396.  In  addition  to  the  publication.^ 
in  the  regular  series  47  brief  reports  were  issued  in  mimeographed  form  ^-^ 
memoranda  for  the  press.  The  manuscript  edited  and  prepared  for  printii^^ 
amounted  to  21,377  pages;  1,832  galley  proofs  and  14,280  page  proofs  were  rea<J 
and  corrected.  Indexes  were  prepared  for  32  publications,  covering  6,214  pag^^ 
The  drawings  prepared  for  publications  numbered  2,500,  and  the  proofs  o^ 
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IllastratioDs  examined  1,964.  Maps  for  8  folios  were  wholly  or  partly  prepared 
for  engraving,  and  maps  and  illnstrations  for  30  other  reports  were  edited. 
The  new  topographic  maps  edited  and  transmitted  for  engraving  numbered  122, 
and  713  other  maps  were  edited.  Map  proofs  numbering  611  were  read.  Of 
new  and  reprinted  maps  and  folios  653,(^  copies  were  printed.  The  publica- 
tiona  distributed  numbered  060,840,  of  which  8,028  folios  and  609,148  maps  were 
sold  for  $46,116.32. 

GEOLOGIC  BBANCH 
W.  G.  BiENDENHALL,  Chief  Geologist 

ORGANIZATION 

The  work  of  the  geologic  branch  has  been  administered  during  the 
year  through  11  units,  representinj^  topical  or  geographic  groupings 
of  activities.    These  units  are  as  follows : 

Paleontology  and  stratigraphy,  T.  W.  Stanton,  geologist  in  charge. 

Geology  of  metaUiferous  deposits,  G.  F.  Loughlin,  geologist  in  charge. 

Geology  of  nonmetalUferous  deposits,  G.  R.  Mansfield,  geologist  in  charge. 

Geology  of  iron  and  steel  metals,  B.  F.  Burchard,  geologist  in  charge. 

Glacial  geology,  W.  G.  Alden,  geologist  in  charge. 

Coastal  Plain  investigations,  L.  W.  Stephenson,  geologist  in  charge. 

Areal  geology,  H.  D.  Miser,  geologist  in  charge. 

Geology  of  fnels,  W.  T.  Thom,  Jr.,  geologist  in  charge. 

Volcanology,  T.  A.  Jaggar,  Jr.,  volcanologist  in  charge. 

Petrology,  G.  S.  Ross,  geologist  in  charge. 

Chemistry  and  physics,  George  Steiger,  chemist  in  charge. 

The  section  of  volcanology  was  established  July  1,  1926^  with  the 
Hawaiian  station  as  headquarters,  and  T.  A.  Jaggar,  jr.,  in  charge. 
H.  D.  Miser  succeeded  Sidney  Paige  as  geologist  in  charge  of  the 
section  of  areal  geology. 

The  professional  force  was  increased  by  the  appointment  of  two 
assistant  geologists,  two  junior  geologists,  and  one  junior  chemist 
and  the  transfer  oi  one  assistant  topographic  engineer  and  was  re- 
duced by  one  death,  two  transfers,  and  the  dropping  of  one.  With 
these  changes  it  now  includes  103  geologists  of  various  grades, 
8  chemists,  2  physicists,  1  laboratory  aid,  and  1  assistant  topoCTaphic 
engineer.  Six  draftsmen  (2  temporary)  and  7  preparators  of  fossils 
(2  temporary)  constitute  the  subprofessional  force.  In  the  clerical 
force  tnere  were  3  accessions  (2  appointed  for  field  offices)  and  2 
separations,  one  by  transfer  to  the  professional  staff  and  one  by 
resignation,  leaving  a  total  of  30  clerks  of  various  grades,  2  of  whom 
are  temporary. 

ALLOTMENTS   AND   EXPENDrrURES 

The  funds  available  for  the  work  of  the  geologic  branch  for  the 
fifical  year  were  as  follows : 

Geologic  surveys $337,160 

Classification  of  lands 34,300 

Mineral  leasing 900 

Investigating  potash  deposits 7,500 

Volcanologic   surveys 25,000 

Repayments  from  other  departments 2,  211 

Repayments  from  State  organizations 17,183 

424,254 
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The  expenditures  from  these  funds  may  be  classified  approximately 
as  follows : 

Geologic  investigations  (economic  and  scientific) ?297. 754 

Hawaiian   volcanology 24, 500 

Supervision,  administration,  services  of  clerical,  technical, 

and  skilled-labor  forces,  etc 95,000 

Budget   reserve   and   unexpended   balances 7.000 

424,254 
COOPERATION 

Cooperation  in  geologic  work  continues  with  a  number  of  the  States 
and  takes  a  variety  of  forms.  In  general,  the  Federal  Survey  staff 
makes  many  j^aleontologic  identifications  for  States  and  assists  in 

i problems  of  correlation  and  identification  of  materials.  Usually, 
lowever,  the  cooperation  takes  the  form  of  a  study  of  specific  prob- 
lems on  a  cost-sharing  basis.  Those  problems  may  include  the  prepa- 
ration of  i*eports  on  particular  resources  or  particular  areas.  They 
not  infrequently  lead  to  the  preparation  of  geologic  State  maps. 
The  resulting  maps  and  reports  are  published  either  by  the  State  or 
by  the  Federal  Survey.  By  such  cooperation  there  is  coordination 
of  State  and  Federal  action,  avoidance  of  duplication,  reduction  of 
cost,  and  standardization  of  product. 

GEOLOGY  AS  AN  AID  TO  MINING 

Metal  mining  in  the  United  States  has  reached  an  interesting  and 
to  many  a  bafiling  stage.  During  the  half  century  of  development 
that  followed  the  discovery  of  gold  in  California  one  great  b(Hianza 
after  another  was  discovered  in  the  West.  These  poured  into  the 
coffers  of  the  world  a  wealth  of  metals  which  enriched  its  finders,  the 
Nation,  and  all  mankind.  The  country  was  new.  The  western  half 
of  our  continent  had  remained,  in  the  mining  sense,  undiscovered. 
Enterprising  Americans  in  75  years  have  concentrated  the  exploration 
and  development  that  in  the  Old  World  was  distributed  over  many 
centuries.  Viewed  historically  this  development  has  been  startlinglj 
sw^ift;  nevertheless  it  has  been  remarkably  thorough. 

Now  the  pioneer  stage  of  mining  has  passed.  In  an  untouched 
country  simple  methods  of  prospecting  revealed  great  mineral 
deposits  in  quick  succession,  many  of  them  exposed  at  the  very 
surface,  awaiting  merely  the  touch  of  the  prospector's  pick  and  the 
assay  to  confirm  his  finclings.  Manv  of  the  deposits  thus  discovered 
were  developed  into  great  mines,  which  have  passed  through  succes- 
sive stages  of  choap  mining  of  rich  oxidized  ores  at  the  surface,  more 
expensive  but  highly  profitable  mining  of  enriched  sulphides  at 
greater  depth,  and  finally  mining  of  lean  primary  ores  at  lower 
levels,  where  costs  of  recovery  even  with  the  best  modem  methods 
niav  soon  exceed  the  market  value  of  the  product. 

fiut  as  time  has  passed  fewer  and  fewer  new  deposits  have  becD 
found.  The  hills  have  been  prospected  over  and  over  by  the  old-time 
methods  from  base  to  summit,  from  Canada  to  Mexico,  and  from  the 
Great  Plains  to  the  Pacific.  An  occasional  strike  has  been  made 
within  the  last  third  of  a  century — Cripple  Creek  in  1891,  Tonopah 
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and  other  Nevada  camps  in  1900  and  later— but  by  far  the  greater 
number  of  the  big  metal  mines  of  the  United  States  were  in  opera- 
tion within  two  generations  after  the  discoveries  in  California.  The 
finding  of  new  ore  bodies  is  becoming  more  difficult,  and  the  diffi- 
culty may  be  expected  to  increase.  The  problem  of  maintaining  pro- 
duction involves  increasing  skill  in  ore  finding  and  increasing  use  of 
lower-grade  material.  The  first  is  the  problem  of  the  geologist  and 
the  mining  engineer;  the  second  is  the  problem  of  the  metallurgist 
and  the  industrial  organizer. 

The  leaders  in  the  mineral  industry  are  acutely  aware  of  the  neces- 
sity of  finding  more  ore,  even  though  the  rest  of  the  world  may  be 
oblivious  to  this  need.  The  information  of  mankind  in  j^eneral  lags 
years  or  decades  or  generations  behind  the  information  of  the 
specially  informed  groups.  The  present  has  been  termed  peculiarly 
a  mineral  civilization,  and  the  future  demand  for  the  ores  of  the 
useful  metals,  raw  materials  absolutely  essential  to  general  pros- 
perity, threatens  to  increase  faster  than  the  supply.  Any  shortage  in 
these  essential  metals  will  inevitably  result  in  higher  prices  paid  by 
consumers  and  a  halt  in  the  increasing  use  of  those  raw  materials  that 
vitally  contribute  to  our  civilization. 

To  stimulate  this  necessary  search  for  ore  is  involving  the  use  of 
geology  more  and  more  as  realization  of  the  nature  of  the  problem 
grows.  That  is  inevitable.  Ore  deposits  are  geologic  deposits;  they 
are  a  part  of  the  cri^st  of  the  earth,  with  which  geology  deals,  and 
they  have  come  into  existence  through  the  operation  of  geolo^ric 

Erocesses.  Now  that  the  visible  outcropping  ore  bodies  are  largely 
nown  and  developed,  the  task  of  finding  the  hidden  reserves  becomes 
peculiarly  a  task  of  applying  geologic  reasoning  to  geologic  fact.  It 
IS  an  obscure  and  difficult  search.  Ore  deposits  are  among  the  most 
complex  of  geologic  deposits,  for  the  processes  which  produced  them 
are  many  and  varied ;  but  what  is  known  of  them  has  been  leaiiied 
by  the  geologists  and  their  allies — the  mining  engineers,  the  geo- 
chemists,  and  the  geophysicists. 

The  mining  industry  now  demands  all  that  geology  can  do  to  help 
it  solve  the  problem  of  ore  finding.    Some  of  the  great  mining  com- 
panies have  organized  large  geologic  staffs,  which  are  constantly 
engaged  in   exploration   and  the  direction  of  development  work. 
Despite  the  limitations  involved  in  private  work  of  this  sort,  the 
'^luts  have  been  highly  successful  from  the  point  of  view  of  the 
^inpanies  and  their  associates.    But  the  mining  public  as  a  whole 
"as  not  reaped  the  full  benefit  of  this  work,  because  the  results  are 
'^ot  made  public. 

Mining  districts  and  the  public-land  States  have  sought  the  aid 

J^at  they  have  a  right  to  expect  from  the  Government  geologic  staffs. 

Their  pleas  are  not  uninformed ;  on  the  contrary,  they  are  based  on 

'^ide  experience.    For  nearly  50  years  the  United  States  Geological 

Survey  nas  made  monographic  studies  of  the  great  mining  camps. 

*ts  publications  have  not  merely  represented  ^eat  advances  in  the 

theory  that  sets  forth  how  and  where  ore  deposits  are  formed — many 

^f  them  rank  as  classics  in  the  world's  literature  on  this  subject — but 

tiiey  have  been  of  great  practical  value.    The  development  of  many 

of  the  chief  centers  of  mineral  production  has  been  guided  in  an 

i      important  and  constructive  way  by  the  relations  which  these  studies 
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have  revealed  of  ore  bodies  to  particular  rock  masses  and  to  particular 
features  of  the  geologic  structure. 

The  old  Leadville  monoffraph,  published  by  the  Geological  Survey 
in  1886,  is  referred  to  hj  the  mining  men  of  Leadville  as  the  miner^B 
Bible,  and  the  professional  paper  descriptive  of  the  same  mining 
district  of  to-day  has  been  referred  to  as  ''the  revised  version."  The 
mining  industry  urges  geologic  research— not  private,  not  limited  to 
one  property  or  group  of  properties,  not  available  merely  to  one 
board  of  directoi-s,  but  available  to  the  whole  mining  public  and 
directed  to  its  needs. 

Geologic  work  of  this  type  will  necessarily  guide  the  prospecting  of 
the  future,  utilizing  all  that  has  been  leairned  about  the  hiding  places 
of  the  elusive  metals.  Making  use  of  geologic  maps  of  high  accuracy, 
it  will  point  out  the  situations  that  experience  indicates  are  promising 
places  in  which  to  search  for  ore.  Exploration  thus  directed  must 
replace  the  haphazard,  largely  wasted  work  of  which  so  much  has 
been  done  in  the  past.  It  will  concentrate  search  in  areas  where  there 
is  reasonable  hope  of  success.  It  should  reveal  much  ore  not  now 
known  and  should  greatly  reduce  the  cost  of  ore  finding. 

"  Guides  to  ore  in  the  Leadville  district,"  recently  issued  as  Geo- 
logical Survey  Bulletin  779,  is  a  brief  report  in  which  the  practical 
suggestions  resulting  from  a  detailed  study  of  the  district  are  sum- 
marized in  directly  usable  form.  It  represents  a  type  of  other 
examples  to  follow.  • 

The  State  of  Colorado  has  recentljr  taken  practical  steps  to  procure 
the  sort  of  geologic  work  that  has  just  been  outlined.    In  the  past 
this  State  has  produced  a  billion  and  a  half  of  dollars  in  metals,  but 
manv  of  its  great  camps  are  on  the  decline  because  of  the  exhaustion 
of  the  known  ore  homes.    In  its  desire  to  get  the  benefit  of  broad, 
systematic  geologic  work,  directed  especially  toward  the  practical  end 
of  ore  finding,  it  has  proposed  and  obtained  cooperation  with  the 
United  States  Geological  Survey.   To  this  end  it  is  utilizing  its  metd- 
mining  fund,  augmented  by  a  special  appropriation  by  the  State 
legislature.    The  work  is  unaer  way.    Experienced  mining  geologl'^s 
from  the  Geological  Survey  have  been  assigned  to  the  State.    Topo- 
graphic base  maps  on  adequate  scales  are  being  made  where  they  are 
needed.    The  mmeral  belts  of  the  State  will  be  mapped  in  detsiU 
beginning  with  the  better-known  areas,  on  many  of  which  good 
reports  already  exist,  and  passing  thence  to  areas  that  are  less  welL 
known.    The  results  are  expected  to  be  such  enlightening  guides  to  ^ 
search  for  ores  as  can  be  given  by  modem  geologic  science.    Th^ 
revival  of  metal  mining  is  not  merely  an  ambitious  local  project;  i-^ 
is  part  of  a  necessary  national  program  to  safeguard  the  continuan(^=^ 
of  national  prosperity. 

WORK  IX  GEOLOGY  BY  STATES 

AT.AT>AlgA 

Several  collections  of  material  from  deep  weUs  and  surface  outcrops  wei^  ^ 
examined  and  reported  on  in  informal  cooperation  with  the  Qeological  Snnr€^=^j 
of  Alabama.  A  new  colored  geologic  map  of  the  State,  ou  a  scale  of  about 
inches  to  the  mile,  prepared  cooperatively  by  the  Alabama  Geological  Sorvf 
and  the  United  States  Qeological  Survey,  has  been  issued  by  the  State  sorrc 
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It  is  accompanied  by  an  explanatory  text,  which  includes  chapters  by  George 
I.  Adams,  of  the  Alabama  Geological  Survey,  and  Charles  Butts,  L.  W.  Stephen' 
son,  and  C.  Wythe  Cooke,  of  the  United  States  (ideological  Survey. 

ALASKA 

A  reconnaissance  of  the  Alaskan  Peninsula  and  the  Aleutian  Islands  has  been 
carried  on  by  T.  A.  Jaggar,  with  a  view  to  establishing  permanent  stations 
for  continuous  oteervation  of  volcanologic  and  seismologic  phenomena. 

ABIZOHA 

Brief  examinations  of  the  iron-ore  deposits  near  Tucson,  Arix.,  and  of  the 
fluorspar  deposits  near  Yuma,  Tucson,  and  Duncan  were  made  by  E.  F. 
Bnrchard.  A  report  on  the  Kaiparowits  region,  in  Utah  and  Arizona,  was  sub- 
mitted by  H.  B.  Gregory  and  R.  C.  Moore.  F.  E.  Matthes  cooperated  with  the 
National  Park  Service  in  supervising  the  construction  of  a  relief  model  of  the 
Grand  Cunyon,  under  the  auspices  of  the  American  Association  of  Museums. 
Paleontologic  exhibits  in  situ  at  points  visible  from  Yavapai  Point,  Grand 
Canyon,  were  prepared  by  David  White,  who  held  conferences  regarding  the 
field  observation  station  to  be  established  there.  This  work  was  done  in  coop- 
eration with  the  National  Park  Service,  American  Museum  Association,  a  Na- 
tional Academy  committee,  and  the  National  Museum.  Cooperation  with  the 
State  Bureau  of  Mines  consisted  in  the  determination  of  several  lots  of  fossils 
by  Bdwin  Kirk,  G.  H.  Girty,  and  W.  C.  Mansfield.  Bulletin  782,  by  Waldemar 
Undgren,  "  Ore  deposits  of  the  Jerome  and  Bradshaw  Mountains  quadrangles,'* 
which  include  the  famous  United  Verde  and  United  Verde  Extension  mines,  was 
Issued. 

AEXAH8A8 

In  studying  the  occurrence  of  oil  in  southern  Arkansas  and  northeiti 
Louisiana,  geologists  have  had  difOiculty  in  correlating  the  oil-bearing  and 
associated  rock  formations  penetrated  by  the  drill  with  the  same  formations 
where  they  rise  to  the  surface  north  of  the  oil  fields.  To  help  in  this  problem 
a  careful  survey  was  made  of  the  areul  distribution  and  stradgraphic  relations 
of  the  formations  of  Cretaceous  age  in  southwestern  Arkansas,  and  a  report 
by  G.  H.  Dane  will  be  published  by  the  Geological  Survey  of  Arkansas.  A 
preliminary  report  entitled  "Oil-bearing  formations  of  southwest  Arkansas" 
was  issued  as  a  press  memorandum.  The  deposits  of  lead  and  zinc  ores  in 
Sharp  and  Lawrence  Counties,  mined  in  small  quantities  for  many  years,  have 
received  renewed  interest  as  a  result  of  recent  prospecting.  In  an  endeavor 
to  determine  the  prospective  value  of  the  field  for  mining,  a  brief  study  of  the 
old  mines  and  prospects,  as  well  as  new  workings,  was  made  by  H.  D.  Miser, 
who  gave  his  results  in  a  memorandum  for  the  press.  At  the  request  of  the 
Forest  Service,  forested  areas  adjacent  to  the  Ozark  National  Forest  were 
examined  to  determine  whether  geologic  conditions  are  such  that  the  purchase 
of  the  areas  as  additions  to  the  national  forest  would  tend  to  conserve  navi- 
gation on  White,  Arkansas,  and  Mississippi  Rivers,  into  which  their  waters 
flow.  The  Woodbine  sand  in  Arkansas,  made  up  largely  of  water-laid  volcanic 
material,  was  traced  westward  through  Oklahoma  into  northeastern  Texas,  and 
tbere  found  to  pass  into  the  typical  Woodbine  sand,  only  partly  composed  of 
▼olcanic  material.  A  report  on  these  rocks  was  prepared  by  C.  S.  Ross,  H.  D. 
Miser,  and  L.  W.  Stephenson  and  transmitted  for  publication.  A  paper  by 
H.  D.  Miser  describing  the  relations  of  the  Lower  Cretaceous  rocks  of  south- 
®^tem  Oklahoma  and  southwestern  Arkansas  ^as  published  in  the  Bulletin 
^the  American  Association  of  Petroleum  Geologists.  The  exact  age  of  certain 
^^  of  Carboniferous  sandstone  and  shale  nearly  3  miles  thick  in  the  Ouachita 
Mountains  has  long  been  a  puzzle  to  geologists,  because  of  the  scarcity  of 
^^Is.  A  paper  on  their  age  has  been  prepared  by  Mr.  Miser,  in  collaboration 
^th  C.  W.  Honess,  formerly  a  geologist  of  the  Oklahoma  Geological  Survey. 
^^  study  and  description  of  the  fauna  of  the  Morrow  formations  was  con- 
^^Qed  by  G.  H.  Girty.  The  relations  of  formations  beneath  the  St.  Peter 
•^<i8tone  were  studied  by  B.  O.  Ulrich.  E^arly  Paleozoic  invertebrate  fossils 
^^^e  collected  by  R.  D.  Mesler  in  northeastern  Arkansas.  A  paper  by  George 
r*  Oir^  on  the  fauna  of  the  middle  Boone  at  Batesville,  with  n  brief  description 
"^  B.  D.  Miser  of  the  Boone  chert  near  Batesville,  was  transmitted  for  publi- 
^^ou.  Much  information  has  been  supplied  for  a  new  colored  geologic  map  of 
^*a.n8as,  which  is  in  preparation  by  the  Arkansas  Geological  S>\i"r^«^, 
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OALITOBVIA 

The  general  geolojey  and  oil  possibilities  of  the  southwestern  and  west-central 
parts  of  Humboldt  County,  Calif.,  were  investigated  In  a  reconnaissance  by  H.  W. 
Hoots.    The  Montebello-Santa  Monica  district,  Los  Angeles  County,  is  being 
studied  by  Mr.  Hoots,  who  has  reviewed  the  work  previously  done  by  W.  S.  W. 
Kew  and  extended  it  westward  to  Topanga  Canyon.    The  oU  possibilities  of 
certain  areas  in  the  southern  part  of  San  Joaquin  Valley  were  discussed  by 
Mr.  Hoots  in  a  press  memorandum.    Other  reports  completed  or  being  prepared 
by  Mr.  Hoots  include  a  paper  on  the  oil  possibilities  of  an  area  northeast  of 
Petaluma.  Sonoma  County,  and  a  brief  paper  entitled  **  Oil  shale  in  a  producing 
oil  field  of  California."    The  geology  of  the  Elk  Hills  oil  field,  including  naval 
reserve  No.  1,  has  bei.»n  investigated  by  P.  V.  Roundy  and  W.  P.  Woodring,  who 
are  now  preparing  a  report.    A  group  of  silver  mines  and  prosi)ects  in  the 
Panamint  mining  district  were  examined  by  F.  C.  Schrader  for  the  Department 
of  Justice.    A  geologic  survey  of  the  Ivanpah  quadrangle  was  continued  by 
D.  F.  Hewett  in  that  part  which  lies  in  San  Bernardino  County.     This  worlc 
was  undertaken  primarily  on  account  of  the  numerous  ore  deposits  that  have 
been  exploited,  but  the  region  is  yielding  many  structural  data  that  will  aid 
in  studies  near  by.    The  quadrangle  contains  an  exceptionally  complete  strati- 
grapliic  record  as  well  as  extensive  areas  of  igneous  rocks  of  two  epochs. 
Preparation  of  a  report  on  the  Alleghany  district  was  continued  by  H.  G. 
Ferguson,  who  devoted  a  large  part  of  his  time  to  a  detailed  study  of  the 
mineralogy  of  the  veins,  in  the  hope  of  determining  the  principal  factors  tliat 
have  controlled  the  deposition  of  the  gold.    The  report  on  the  resurvey  of  the 
Mother  Lode  district  has  been  practically  completed  by  Adolph  Knopf.    De- 
posits of  iron  ore  near  Amboy  and  Baxter  and  of  fiuorspar  in  southeasteni 
California  near  Baxter  were  examined  by  E.  F.  Burcliard,  in  connection  with 
an  eslimato  of  the  fluorspar  reserves.    Carboniferous  invertebrate  fossils  were 
studied  by  G.  H.  Girty,  and  Jurassicr  invertebrates  from  the  Marip<.>sa  shale  and 
Eocene  invertebrates  from  Mend()Cino  County  were  identified  by  T.  W.  Stanton. 
Preparation  of  a  paper  on  the  physiography  of  the  upper  San  Joaquin  Basin 
was  continued  by  F.  E.  Matthes.    Papers  on  the  borate  deposits  in  the  Kramer 
district,  Kern  County,  and  on  a  colemanite  deposit  near  Shoshone,  by  L  F. 
Noble,  were  published  during  the  year  as  Bulletins  785-C  and  785-D.    The  San 
Andreas  rift  and  some  other  active  faults  in  the  desert  region  of  southeastern 
California  are  being  studied  by  Mr.  Noble,  and  a  preliminary  report  was  sent 
to  the  advisory  committee  on  seismology  of  the  Carnegie  Instltudon  of  Wash- 
ington.   A  station  for  volcanologie  investigation  was  established  at  Mineral,  to 
be  known  as  the  Lassen  station,  with  R.  H.  Finch  in  charge. 

OOLOBADO 

The  coal  resources,  structure,  and  stratigraphy  of  the  Eastern  Yampa  coal 
field,  Colorado,  were  investigated  by  M.  R.  Campbell,  who  Is  now  preparing  a 
report  Coal  and  oil  shale  along  the  Little  Book  Cliffs  near  Grand  Junction,  hi 
western  Garfield  and  Mesa  Counties,  were  studied  further  by  a  party  in  charge 
of  C.  E.  Erdmann,  in  order  to  connect  the  geologic  mapping  with  that  being 
done  by  D.  J.  Fisher  on  the  Book  Cliffs  in  Utah.  The  relations  of  the  Mesaverde 
and  Mancos  formations  in  the  valleys  of  White  and  Yampa  Rivers  and  in  the 
region  l^etween  Rangely  and  Craig  were  studied  by  J.  B.  Reeslde,  Jr.,  and  E.  M. 
Spieker,  who  are  now  preparing  a  report  on  the  region.  Studies  of  the  Green 
River  formation  were  continued  by  W.  H.  Bradley.  A  study  of  the  mlntag 
geology  of  Colorado,  in  charge^  of  B.  S.  Butler,  carried  on  in  cooperation  with 
the  Metal  Mining  Fund,  was  begun  early  in  the  year ;  the  survey  of  the  Monte- 
zuma quadrangle  was  l)egun  by  T.  S.  Lovering,  and  the  mapping  of  the  geology 
and  study  of  the  mines  in  the  more  prcKluctive  part  of  the  mineralized  belt  is 
well  advanced.  The  study  of  the  Breckenridge  district  was  begun  by  B.  S. 
Butler.  The  geology  of  the  Bonanza  district  proved  to  be  very  complicated,  and 
the  study  is  not  yet  complete,  though  W.  S.  Burbank  worked  in  the  area  fw 
several  months  and  Mr.  Butler  for  several  weeks. 

A  critical  study  of  topographic  and  geologic  mapping  in  the  Mosquito  Range 
was  begun  to  determine  the  amount  of  revision  necessary  to  meet  present-day 
requirements  for  economic  geology  and  to  outline  areas  that  should  be  mapped 
on  a  large  scale.  F.  C.  Calkins  reviewed  old  mapping  and  did  local  detailed 
work  in  the  Tenmile  district,  on  the  west  side  of  the  range,  and  reviewed  the 
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Qiapping  and  examined  mines  and  progx)ects  in  the  Alma  district,  on  the  east 
sida  Particular  attention  was  given  to  the  Mosquito  fault  and  the  highly 
faulted  area  at  Kokomo.  New  developments  of  critical  importance  in  the 
Lead^ille  and  Cripple  Creek  districts  were  studied  by  G.  F.  Loughlin,  and  con- 
clusions already  reached  were  verified.  Mr.  Louixhlin  continued  the  preparation 
of  a  preliminary  report  on  deep  levels  in  the  Cripple  Creek  district  Reconnais- 
sance study  of  the  glacial  geologj'  and  physiography  of  Sweetwater  and  Carbon 
Counties,  Wyo.,  as  a  part  of  the  jreueral  study  of  these  problems  in  Wyoming 
and  adjacent  States,  was  extended  into  Routt  County,  Colo. 

Material  for  the  revision  of  the  geologic  map  of  Colorado  was  contributed 
to  the  Colorado  Geological  Survey,  which  will  issue  the  map.  The  San 
Juan  Mountains  of  southwestern  Colorado  contain  valuable  deposits  of  precious 
and  other  metals,  thick  series  of  volcanic  rocks,  and  records  of  glaciiition  in 
the  past.  A  comprehensive  report  on  the  volcanic  and  other  rocks  of  the 
pntire  region  is  being  prepared  by  Whitman  Cross,  E.  S.  Ijarsen,  and  O.  S. 
Ross.  As  a  product  of  the  ^reneral  investigation,  a  paper  on  the  physiography 
of  the  San  Junn  Mountains  has  been  preimrod  by  W.  W.  Atwood  an*!  K.  F. 
Mather  and  is  now  being  reviewed  prei>aratory  to  publication.  A  paper  on  a  new 
gastropod  genus  from  the  lower  Ordovician  of  Colorado,  by  Edwin  Kirk,  will  be 
published  in  the  Proceedings  of  the  United  States  National  Museum.  Fluor- 
spar deposits  at  Jamestown,  Wagon  Wheel  Gap,  and  North  Gr.te  were  exam- 
ined by  E.  F.  Burehard.  who  prepared  a  report  on  the  fluorspar  resources  of 
Colorado  and  Washington  for  a  committee  of  the  Mining  and  Metallurgical 
Society.  A  report  on  the  flora  of  the  Denver  formation,  by  the  late  F.  H. 
Enowlton,  Wi:s  edited  by  E.  W.  Berry. 

COKKECTIOXrT 

A  paper  on  the  geology  of  the  Taconlc  belt  of  western  Connecticut  and  the 
adjacent  portions  of  New  York  and  southwestern  Massachusetts  has  l>een  pre- 
pared by  Mrs.  E.  B.  Kn'  pf  f  >r  publication  in  the  American  Journal  of  Scieiice. 

DISTRICT  OF  COLTTMBIA 

Ihe  age  relations  and  suitability  for  f(»uudations  of  graveL  sand,  clay,  and 
tiler  kinds  of  rock  as  found  in  excavations  in  the  city  of  Washington  were 
tudied  by  Arthur  Keith  and  Laurence  LaForge,  who  have  frequently  furnished 
ata  to  engineers  and  contractors  desiring  information  as  to  conditions  likely 
>  be  encountered  in  proposed  excavations  and  have  also  furnished  informa- 
on  to  the  Supervising  Architect's  OflSce  and  to  the  Park  and  Planning 
ommlssion. 

FLORIDA 

^or  a  revised  report  on  the  geology  of  Florida,  prepared  in  cooperation 
"^^tt  the  Florida  Geological  Survey,  O.  W.  Cooke  conducte<l  extensive  field 
Indies  and  is  engaged  in  preparing  a  new  geologic  map  and  text.  He  was 
ssoclated  in  the  field  with  Stuart  Mossom,  assistant  State  geologist,  and  was 
ssisted  by  W.  C.  Mansfield,  who  identified  the  fossils  collected  from  the  Miocene 
^d  later  formations.  A  critical  study  of  fossil  shells  found  in  the  Choctaw- 
^^tchee  marl  in  the  northwestern  part  of  the  State  was  continued  by  Mr. 
^ajisfleld,  whose  report  will  be  published  by  the  Florida  Geological  Survey. 
^^dfl  containing  human  and  other  bones  near  Melbourne,  on  the  east  coast, 
LUd  near  St.  Petersburg,  on  the  west  coast,  which  hjid  been  examined  in  co- 
operation with  the  Bureau  of  American  Ethnology,  were  described  by  C.  W. 
^ooke  in  a  paper  published  in  the  American  Journal  of  Science.  Drill  samples 
^om  an  oil  prospect  well  at  Monticello,  Fla.,  were  studied  by  Mr.  Cooke  to 
determine  the  character  and  j  ge  of  the  rocks  penetrated. 

I*our  chapters  of  Professional  Paper  142,  on  the  molluscan  fauna  of  the  Alum 
Sluff  group  of  Florida,  by  Julia  Gardner,  were  issued. 

GEORGIA 

, -A^  an  aid  to  future  exploration  and  development  of  the  marble  deposits  of 
.  ^  Tate  quadrangle,  in  northern  Georgia,  which  have  been  worked  for  many 
^^.  their  complicated  structural  relations  have  been  studied  by  Arthur  Keith, 
^ooijeration  with  W.  S.  Bayley,  who  is  preparing  a  report  on  these  deposits 
^^  the  Georgia  Geological  Survey. 
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KAWAn 

From  the  headquarters  of  the  section  of  volcanology,  T.  A.  Jaggar  in  charge, 
at  Volcano  House,  Hawaii,  on  the  rim  of  the  crater  of  Kilauea,  observations 
of  the  volcanic  phenomena  in  the  island  group  were  made  systematically.  By 
cooperation  with  the  Coast  Survey,  a  precise-level  line  connecting  tidewater 
at  Hllo  with  the  summit  of  Mauna  Loa  was  run.  From  this  line  as  a  base,  local 
level  lines  are  extended  from  time  to  time  to  check  the  changes  in  altitude  and 
the  tilt  in  the  land  surfaces  indicated  by  the  seismographs.  A  set  of  shallow 
borings  was  begun  on  the  floor  of  Kilauea  crater  to  study  the  distribution  of 
temperatures  over  this  area.  In  cooperation  with  the  Hawaiian  Volcano  Re- 
search Association  four  seismograph  stations  were  maintained  on  the  island  of 
Hawaii,  and  publication  of  the  Volcano  Letter,  a  weekly  leaflet  about  the  activi- 
ties of  the  Hawaiian  volcanoes,  and  the  monthly  Bulletin,  containing  the 
scientific  results  obtained  at  the  station,  was  continued. 

IDAHO 

Ck>operation  with  the  Idaho  Bureau  of  Mines  and  Geology  was  continneci^ 
through  investigations  by  G.  P.  Ross,  who  furnished  reports  to  the  State  organ-^ 
ization  on  a  disseminated-lead  prospect  in  northern  Boise  County;  tlie  Vienna, 
district,  Blaine  County;  ore  deposits  in  Tertiary  lavas  in  the  Salmcm  Rive^ 
Mountains ;  and  the  Deadwood  district,  Valley  Coimty.  *  The  detailed  survey  o:f 
the  Casto  quadrangle  was  also  continued  by  Mr.  Boss.    In  connection  with  a. 
general  study  of  the  glacial  geology  and  physiography  of  the  region,  W.  O. 
Alden  made  a  reconnaissance  in  Fremont  County.    An  especially  complete  repor-^ 
describing  the  geography,  geology,  and  mineral  resources   (principally  phos- 
phate)  of  southeastern  Idaho,  by  G.  B.  Mansfield,  with  a  discussion  of  tl&e 
paleontology  by  G.  H.  Girty,  was  sent  to  the  printer  in  January  and  will  appeflLX 
as  Professional  Paper  152.    Mr.  Mansfield  also  transmitted  for  publication  a 
report  on  the  geology  and  mineral  resources  of  the  Portneuf  quadrangle  and 
began  another  on  the  Paradise  Valley  and  Ajnmon  quadrangles.    Small  lots  ot 
Tertiary  and  Triassic  invertebrates  from  Idaho  were  examined  by  W.  C.  Hans- 
field  and  T.  W.  Stanton.    The  gold  placer  deposits  extending  about  20  miles 
along  Crooked  Biver  in  the  Banner  district  were  examined  by  F.  C.  Schrader  far 
the  Department  of  Justice,  in  connection  with  an  investigation  of  the  properties 
of  the  Idaho  Hydraulic  Corporation.    The  Bellevue  mining  district  was  revisited 
by  D.  F.  Hewett,  with  the  geologist  of  the  principal  operating  company,  in  order 
to  revise  the  text  of  a  geologic  report  on  the  district.    Mr.  Hewett  also  ex- 
amined a  manganese  deposit  near  Cleveland,  Bannock  County,  and  prepared  s 
brief  report  for  publication.     A  brief  reconnaissance  of  iron-ore  deposits  in 
northern  Idaho  was  made  by  E.  F.  Burchard  as  a  basis  for  any  future  plans 
that  may  be  formulated  in  connection  with  a  study  of  western  iron  ores. 

ZLLDTOIS 

Progress  was  made  toward  the  completion  of  a  geologic  folio  on  the  Equality 
and  Shawneetown  quadrangles,  which  lie  partly  in  Illinois  and  partly  ^ 
Kentucky.  The  investigation,  conducted  by  Charles  Butts,  has  been  made  in 
cooperation  with  the  Illinois  Geological  Survey. 

IVDIANA 

A  report  on  the  grading  of  Indiana  limestone  was  prepared  by  G.  F.  Lougb^^z 
who  also  visited  southern  Indiana  in  connection  with  the  investigation  9* 
concrete  aggregates.  Outcrop  material  from  Indiana  was  studied  by  P.  ^  * 
Boundy  during  his  studies  in  micropaleontology. 

IOWA 

Some  of  the  coal  deposits  in  Iowa  were  sampled  by  M.  B.  Campbell  in  ^^^^^\ 
nection  with  the  classification  of  the  Carboniferous  coals  of  the  MississiP^ 
Valley. 

A  study  of  the  oil  and  gas  resources  and  possibilities  of  Kansas  was  ^^^-^ 
tinned  in  cooperation  with  the  Kansas  Geological  Survey.     Investigation^ 
Cowley  County  were  completed  by  N.  W.  Bass,  and  a  map  of  the  county 
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compiled  for  pablication  by  the  State  Soryey.  An  extension  of  the  work  from 
Cowley  County  into  Kingman,  Sumner,  Reno,  Sedgwick,  Rice,  and  Harper 
Ck)anties  was  begun.  Microfossils  that  have  been  collected  from  outcrops  of 
rocks  in  the  State  and  Carboniferous  invertebrate  fossils  were  studied  by 
P.  V.  Roundy.  Office  work  on  the  report  on  the  Wyandotte  quadrangle,  with 
whlcti  the  report  on  the  Kansas  lead  and  zinc  mines  will  be  incorporated,  was 
continued  by  C.  E.  Siebenthal. 


Progress  was  made  by  Charles  Butts  toward  the  completion  of  a  geologic 
folio  on  the  Equality  and  Shawneetown  quadrangles,  which  lie  partly  in 
Kentrncky  and  partly  in  Illinois. 

LOXriBIAVA 

Izk    informal  cooperation  with  W.  C.  Spooner  and  several  other  geologists  of 

Shre^eport,  an  attempt  was  made  by  Julia  Gardner  to  determine  the  relation 

of  certain  of  the  geologic  formations  of  Tertiary  age  of  northern  Louisiana  to 

those  of  corresponding  age  in  northeastern  Texas.    The  presence  in  Louisiana 

of  ^be  Eagle  Ford  shale,  a  formation  closely  associated  with  the  petroleum 

deposits  of  central  Texas,  was  definitely  determined  through  the  examination  of 

core     samples  from   several   wells  in  DeSoto,   Red   River,   and   Natchitoches 

Parishes  by  L.  W.  Stephenson.    Well  cuttings  from  the  recently  drilled  Caster 

No.    1  gas  well,  in  Monroe  County,  were  examined  by  H.  D.  MLser  and  P.  Y. 

Roondy  and  were  found  to  indicate  that  the  gas  sand  is  of  Mississipplan  age. 

Invertebrate  fossils  from  the  Comanche  formation  from  several  deep  wells  in 

northwestem  Louisiana  were  identified  by  T.  W.   Stanton,  and  Pleistocene 

molliisks  from  outcrops  by  W.  C.  Mansfield. 


Preparation  of  a  folio  describing  the  Portland  and  Casco  Bay  quadrangles, 
Maine,  was  continued  by  Laurence  La  Forge.  The  geology  of  the  area  is  fairly 
shnpie  but  is  important  in  that  an  understanding  of  it  furnishes  a  key  for  the 
interpretation  of  the  geology  of  much  of  southern  Maine. 


I>etailed  study  of  the  geology  of  Carroll  and  Frederick  Counties,  Md.,  was 
continued  by  A.  I.  Jonas  in  informal  cooperation  with  the  Maryland  Geological 
Survey^  which  will  issue  the  reports.  Additional  knowledge  of  several  of  the 
younger  geologic  formations  of  Maryland,  Virginia,  and  North  Carolina  re- 
nted from  investigations  by  W.  C.  Mansfield,  who  prepared  a  paper  entitled 
"Some  peculiar  fossil  forms  from  Maryland,*'  published  in  the  Proceedings  of 
^e  United  States  National  Museum,  and  transmitted  for  publication  "Notes 
^n  I^leistocene  faunas  from  Maryland  and  Virginia  and  Pliooene  and  Pleistocene 
i&uiias  from  North  Carolina." 

XASSAOKUSETTS 

^be  Boston  folio  was  completed  and  revised  by  Laurence  LaForge.  The 
^<^^on  area  is  a  striking  example  of  a  district  in  which  some  of  the  problems 
^^  not  be  solved  from  information  obtained  within  the  area,  and  the  unravel- 
™S  of  its  geology  has  required  not  only  a  detailed  and  laborious  study  of  the 
^^'^a.  itself  but  years  of  careful  work  in  a  considerable  surrounding  area.  The 
^^^logy  of  southwestern  Massachusetts  has  been  studied  by  E.  B.  Knopf  ii^ 
^'^iiection  with  her  Investigation  of  the  southern  Taconic  belt  in  this  Stata 
^<1  the  adjacent  portions  of  New  York  and  Connecticut.  A  paper  giving  results 
^^  the  investigation  has  been  prepared  for  publication  in  the  American  Journal 
^  Science.  Further  studies  of  a  part  of  the  Taconic  belt  in  northwestern 
Massachusetts  and  the  adjacent  portions  of  Vermont  and  New  York  have  been 
**^^  by  L,  M.  Prindle. 

XIOSIOAV 

In  informal  cooperation  with  the  Michigan  Geological  Survey  a  considerable 
^*t  of  the  Paleozoic  section  of  the  State  was  studied  by  E.  O.  Ulrlch,  who  also 
^'^Ve  special  attention  to  the  Devonian  fauna.    Progress  was  made  on  the 
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(loscription  of  the  Carboniferous  invertebrate  fauna  of  the  Marshall  sancUtooe 
by  G.  H.  Girty,  who  spent  a  few  days  in  the  field  collecting  fossils  from  selected 
localities. 

MIBBOUSI 

Studies  of  early  Paleozoic  strut igraphy  and  paleontology  in  Missouri,  witb 
special  reference  to  the  Cotter.  Powell,  and  Proctor  formations,  were  continued 
by  E.  O.  Ulrich.  Work  was  continued  upon  the  report  on  the  geology  and  ore 
deposits  of  the  Wyandotte  quadrangle,  which  includes  a  strip  about  6  mile* 
wide  in  the  southwest  corner  of  Missouri. 

HOVTAVA 

A  study  of  nietnlliferous  iloix»sits  in  a  regicm   west  and  ii(»rth  of  Heic!»fl. 
Mont.,   was  begun  by  J.   T.  I*nrdoo.     A  preliminary  rep(»rt  i-ssued  as  a  T)^^^'s 
memorandum  covers  the  Zosell  (Emery),  Scratch  Gravel  Hills,  Towsley  Gulcli, 
Seven-up  Pete  Gulch,  Gould,  Stemple,  and  Heddleston  districts.     The  results 
of  Mr.  Pardee's  investigations  of  the  Montana  earthquake  of  June  27,  1925, 
were  published  in  Professional  Paper  147-B.    He  has  In  preparation  a  paper 
on  late  Tertiary  and  Quaternary  faults  in  southwestern  Montana.    Progr^s 
was  made  toward  the  completion  of  a  report  on  the  geologic  stnicture  of  tlie 
Bean)aw  Mountains  and  the  surrounding  plains  area,  by  Frank  l^ecves.    The 
structural  features  are  unique,  for  the  ch'cular  mountainous  area  of  Tertiary 
volcanic  rocks  occupies  the  crest  of  a  domed  area  and  is  adjoined  on  the  uortli 
and  south  by  portions  of  the  plains  in  which  thrust  faults  lie  concentricalJy 
arranged  with  refeience  to  the  mountains.     Rec<:»mmendations  for  drillhig  for 
oil  and  g;is  in  the  belt  of  faulted  rocks  south  of  the  Bearpaw  Mountains  were 
discussed  by  Mr.  Removes  in  a  press  memorandum.     The  Kevin-Sunburst  oil  field 
and  The  Sweetgrnss  arch  are  described  in  a  report  prepared  by  A.  J.  Ci^llier, 
and  a  report  on  the  structure  and  oil  possibilities  in  the  plain  adjacent  to  the 
Hlghwootl   Mountains,   Mont.,   has  been  submitted   for  publication  by  Frank 
Reeves.    Data  of  value  in  the  search  for  oil  in  the  plains  around  the  Big 
Snowy  Mountains  were  obtained  by  Mr.  Reeves,  who  made  a  field  study  of  the 
rocks  in  the  mountains.     Cretactous  invertebrates  from  the  Sweetgrass  arch 
and  the  High  wood  Mountains  and  Jurassic  invertebrates  from  the  north  end 
of  the  Big  Horn  Mountains  were  identified  by  J.  B.  Reeside,  jr.,  and  T.  W. 
Stanton.     The  revised  rep<jrt  by  A.  A.  Baker  on  the  northern  extension  of  the 
Sheridan  cotil  field  was  completed  and  submitted  for  publication.     Reports  »« 
the  Ingomar  anticline  and  the  Cat  CrcK?k  and  Devils  Basin  oil  fields  were  pub- 
lished as  Bulletins  78C-A  and  7S(h-B. 

NEVADA 

A  portion  of  the  Carson  Sink  region,  Nevada,  was  studied  by  F.  C.  Schrader 
to  complete  some  investigations  of  the  region  begun  several  years  ago.  Most 
of  the  surface  geology  In  the  Chalk  Mountain  and  Quartz  Mountain  districts 
was  mapped  and  the  stratigraphy  studied.  The  mines  and  principal  prospects 
in  these  districts  and  in  the  Gold  Basin  district  were  examined,  and  a  pr^ 
liminary  report  on  the  districts  was  prepared  for  publication.  Mr.  Schrader 
also  examlnetl  the  mines  and  prospects  in  the  Contact  district,  where,  since  the 
construct i(m  of  the  railroad  in  1025,  extensive  development  work  is  being 
done  on  the  copi^er  deposits,  which  occur  in  a  quartzite-limestone-shale  series  of 
upper  Carboniferous  age  and  are  genetically  connected  with  Cretaceous  intra- 
sive  granodiorlte  and  related  roclcs. 

In  connection  with  field  work  in  the  Ivanpah  quadrangle,  several  mines  io 
the  Goodsprings  district  were  revisited  by  D.  F.  Hewett,  whose  observations 
were  embodied  in  a  report  on  the  district  recently  completed.  The  survey  of 
the  Pioche  district  was  continued  by  L.  G.  Westgate,  who  mapped  the  suiface 
geology  of  the  Panaca  quadrangle  and  the  southeastern  part  of  the  Piocbe 
Range.  Edwin  Kirk  spent  some  time  with  Mr.  Westgate  in  unraveling  the 
Cambrian  to  Devonian  strntlgraphlc  section  of  the  region.  The  economic 
geology  of  an  area  near  Pioche  was  studied  by  Adolph  Knopf,  and  a  preliml* 
nary  paper  on  the  geology  of  the  district  was  prepnred  by  Messrs.  Westgate 
and  Knopf  for  presentation  at  the  meeting  of  the  American  Institute  of 
Mining  and  Metallurghal  Enghuers  in  New  York  City.  The  final  report  is  lu 
course  of  preparation.  Detailed  mapping  of  the  Las  Vegas  quadrangle  was 
contlnue<l  by  C.  R.  Longwell.    Fossils  collected  by  him  were  studied  by  Edwin 
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aper  on  the  flora  of  the  Esmeralda  formation  In  western  Nevada, 
erry,  was  approved  for  publication  in  the  Proceedings  of  the  United 
lonal   Museum. 

VEW  EVOLAHD 

iquake,  usually  referred  to  as  the  St.  Lawrence  earthquake,  which 
listurbed  New  Englanders  on  February  28,  1925,  was  but  one,  though 
•vere,  of  a  series  of  quakes  that  affected  a  large  area  in  the  north-, 
Ited  States  and  Canada  between  July,  1924,  and  March,  1920.  In' 
the  recording  by  seismographs,  the  St.  Lawrence  quake  was  noted 
an  senses  in  au  area  of  about  a  million  square  miles.  The  causes 
of  the  earthquake  were  investigated  by  Arthur  Keith,  who  prepared 
dum  for  the  press  on  this  subject  and  presented  a  paper  entitled 
rtbquakes  in  New  England  **  at  the  meeting  of  the  eastern  section  of 
ogical  Society  of  America  at  Boston  in  May,  1927. 

VEW  JEB8EY 

ts  of  the  explosion  at  Lake  Denmark,  N.  J.,  July  10,  1926,  were 
I  by  Q.  R.  Mansfield,  at  the  request  of  and  in  cooperation  with  the 
rtmeut,  to  determine  the  possibilities  of  damage  to  property  by 
ck.  Glacial  formations  and  attendant  features  in  western  New 
5  studied  by  Frank  Leverett,  in  cooperation  with  the  New  Jersey 
Survey.  The  Ordovician  section  in  the  Delaware  Water  Gap  was 
B.  O.  Ulrich. 

VEW  MEZIOO 

Jh  investigations  of  the  year  centered  largely  in  New  Mexico,  where 
for  core  drilling,  all  in  Eddy  County,  were  selected  and  reported  to 
of  Mines  as  a  part  of  the  cooperative  potash  investigation  authorized 
ral  potash  act,  under  which  $100,000  was  appropriated  for  the  fiscal 

Contracts  were  made  for  core  tests  at  these  sites,  and  the  drilling 
;hem  was  completed.  The  cores  were  delivered  to  the  Geological 
study,  and  portions  were  selected  for  analysis.  Preliminary  reports 
he  economic  results  of  the  work  are  in  an  advanced  stage  of  prepa- 
'e  samples  from  a  private  potash  test  on  the  McNutt  permit  in 

S.,  R.  30  E.,  Eddy  County,  were  submitted  to  the  Geological  Survey 
id  analysis.  Two  press  memoranda  on  the  McNutt  core  test  and  the 
Mexico  potash  area  were  prepared  by  G.  R.  Mansfield.  A  paper  on 
vestigatious  in  1924."  by  W.  B.  Lani:,  was  published  as  Bulletin 
i  Great  Eagle  fiuorspar  mine,  near  Lordsburg,  was  visited  by 
ard  in  connection  with  a  study  of  fiuorspar  res^erves  by  a  committee 
g  and  Metallurf^ionl  Society  of  America.  The  manuscript  of  a  report 
I  Rita  (lisirict,  by  A.  C.  Silencer,  is  nearing  completion. 

VEW  YOBK 

'  of  several  major  problems  in  the  part  of  the  Taconic  belt  lying  in 
n  Vermont,  eastern  New  York,  and  northwestern  Massachusetts  was 
y  L.  M.  Prindle,  who  examined  the  Hoosick,  Bennington,  Berlin, 
Dd  adjoining  quadrangles,  between  the  parts  of  the  Taconic  belt 
en  studied  by  Arthur  Keith  farther  north  in  New  York  and  Vermont 
.  Knopf  farther  south  in  New  York,  Massachusetts,  and  Connecticut. 
n  chart  of  the  exposed  formations  of  eastern  New  York  and  Vermont 
•d  by  Arthur  Keith  in  connection  with  his  stratigraphic  and  struc- 
s  of  the  Taconic  area.  Geologic  results  have  been  obtained  in  the 
iconic  arej^  of  eastern  New  York,  western  Connecticut,  and  south- 
;sachusetts.  Although  the  geology  of  this  area  is  complicated,  much 
has  been  obtained  on  the  stratigraphy,  structure,  and  metamorphism 
E.  B.  Knopf,  who  has  worked  on  this  problem,  has  written  a  paper 
me  results  of  recent  field  work  in  the  southern  Taconic  area,"  which 
Ishefl  in  the  American  Journal  of  Science. 

VORTH  OAROLIVA 

iper  on  some  Cretaceous  fossils  from  North  and  South  Carolina  was 

L.  W.  Stephenson  fo?  publication  in  the  Proceedings  of  the  United 

anal  Museum.     Fossil  shells  were  collected  from  several  ol  \>afc 


20  FORTY-EIGHTH  REPORT  OP  GEOLOOIOAL  SURVEY 

younger  geologic  formations  of  the  €k)a8tal  Plain  by  W.  O.  Mansfield  and  W.  P. 
Popenoe.  Some  of  the  results  of  these  studies  are  included  in  a  paper  by  Mr. 
Mansfield  entitled  "Notes  on  Pleistocene  faunas  from  Maryland  and  Virginia 
and  Pliocene  and  Pleistocene  faunas  from  North  Carolina/'  transmitted  tor 
publication.  A  brief  cooperative  report  on  an  unsuccessful  oil-prospecting  well 
near  Havelock,  prepared  by  Mr.  Mansfield,  was  published  by  the  North  Carolina 
Department  of  Conservation  and  Development.  One  of  the  important  facts 
recorded  in  this  report  is  the  depth  to  the  crystalline  bedrock  (2,818  feet)  which 
*  underlies  the  Coastal  Plain  formations.  A  field  stiudy  was  made  of  a  portion 
of  the  proposed  Great  Smoky  Mountains  National  Park  of  western  North  Caro- 
lina and  eastern  Tennessee  by  Arthur  Keith  in  connection  with  his  resurvey  of 
parts  of  the  Mount  Guyot  quadrangle. 

KORTK  DAKOTA 

A  paper  on  the  Fox  Hills  and  Lance  formations  in  the  northern  Great  Plains 
is  being  prepared  by  C.  E.  Dobbin  and  J.  B.  Reeside,  jr. 

OHIO 

Preparation  of  a  geologic  folio  on  the  Cleveland,  Berea,  and  Euclid  quad- 
rangles,  Ohio,  by  Frank  Leverett,  F.  R.  Van  Horn,  and  H.  P.  Cushing,  was 
continued.  A  structure  contour  map  of  the  northern  Appalachian  region  in 
I>ortions  of  Pennsylvania,  Ohio,  and  West  Virginia  was  compiled  by  G.  B. 
Richardson  during  his  studies  of  oil  and  gas  fields.  The  glacial  deposits  in 
eastern  Ohio  between  East  Liverpool  and  Kinsman  were  examined  by  Frank 
Leverett  in  connection  with  comprehensive  glacial  and  physiographic  studies  in 
the  older  drift  i^reas. 

OKLAHOMA 

The  first  colored  geologic  map  of  the  entire  State  of  Oklahoma  ever  published, 
prepared  in  cooperation  with  the  National  Research  Ck>uncil,  the  Oklahomt 
Geological  Survey,  and  the  geologists  and  oil  comiMuiies  of  the  State,  was  issued. 
The  map  is  an  important  addition  to  the  knowledge  of  the  geology  of  the  United 
States.  It  is  on  a  scale  of  about  S  miles  to  1  inch,  measures  86  by  65  incbes, 
and  is  printed  in  22  colors,  with  105  separate  colored  patterns.  The  map  was 
compiled  by  Hugh  D.  Miser,  chiefiy  from  about  1,000  maps  of  parts  of  the  State 
that  were  obtained  from  numerous  sources,  though  he  visited  and  noiapped  a 
few  small  areas.  Unpublished  as  well  as  published  maps  were  used — in  fttct,  tlie 
new  geologic  mapping  not  heretofore  published  covers  more  than  half  the  State. 
A  revised  edition  of  the  map  of  the  oil  and  gas  fields,  pipe  lines,  and  reflneriei 
of  the  State  was  nearly  completed  under  the  supervision  of  G.  B.  Richardson. 
A  field  study  has  been  mi^de  of  the  geology  of  the  Ouachita  Mountains  of  sondi- 
eastern  Oklahoma  with  a  view  to  completing  a,  report  on  the  rocks  and  mineral 
resources.  The  study  was  made  by  Mr.  Miser,  in  cooperation  with  the  Oklahoma 
Geological  Survey  and  with  geologists  of  the  State.  A  description  of  water-laid 
volcanic  deposits  of  Upper  Cretaceous  age  in  the  southeastern  part  of  the  State 
is  contained  in  a  report  by  C.  S.  Ross,  H.  D.  Miser,  and  L.  W.  Stephenson, 
transmitted  for  publication.  A  paper  on  the  age  of  the  Carboniferous  rocks  oC 
the  Ouachita  Mountains  of  Oklahoma  and  Arkansas  has  been  written  largely 
by  H.  D.  Misec,  in  collaboration  with  C.  W,  Honess,  formerly  a  geologist  of  tl^ 
Oklahoma  Geological  Survey.  A  description  of  the  fauna  of  the  Moorefield  shale 
by  G.  H.  Girty  and  a  study  of  its  micro-fauna  by  P.  V.  Roundy  are  in  progreai. 
Sales  of  Osage  leases  at  Pawhuska  on  September  80,  1926,  and  March  28, 192T» 
were  attended  by  P.  V.  Roundy,  at  the  request  of  the  OflSce  of  Indian  Affairs, 
to  give  advice  concerning  the  adequacy  of  bids.  A  brief  study  of  the  geology 
of  a  portion  of  Osage  County  has  been  made  by  Mr.  Roundy.  A  geologic  stody 
of  the  Stigler  coal  field  was  made  by  W.  T.  Thorn,  jr.,  to  obtain  information  not 
only  oil  the  coals  but  also  on  the  gas  possibilities  of  the  area.  A  report  glTlDg 
the  results  of  the  study  has  been  prepared  for  the  official  use  of  the  conserva- 
tion branch.  The  Jopliii  region  of  Missouri,  Kansas,  and  Oklahoma  remains  tbe 
most  productive  zinc-lead  ore  district  in  the  United  States.  Office  work  on  a 
report  covering  the  richest  portion  of  the  region,  near  Picher,  Okla.,  in  the 
Wyandotte  quadrangle,  and  in  the  adjoining  part  of  Kansas,  was  continued 
by  C.  E.  Siebenthal,  who  also  prepared  a  contour  map  showing  the  subshale 
surface  from  Cardin  to  Scammon  Hill,  with  text  discussing  the  principal 
features,  chief  of  which  is  the  Commerce  trough. 
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OBXOOV 

The  Ladysmith  iron-ore  tract,  the  Pisgah  tract,  the  tract  of  ore  land  of  the 
Oregon  Iron  Ore  Corporation,  and  the  Banker  Hill  tract  in  Colombia  County, 
Oreg.,  were  examined  by  B.  F.  Burchard.  Methods  and  extent  of  prospecting 
and  ^aracter  of  ore  were  noted,  analyses  were  obtained,  and  studies  were 
made  of  the  possible  markets  for  the  ore. 


Geologic  studies  were  made  in  different  parts  of  Pennsylvania,  largely  in 
cooperation   with    the   Pennsylvania    Topographic    and    Geologic    Survey.    A 
cooperative  report  on  the  Lancaster  quadrangle  has  been  prepared  by  G.  W. 
Stose,   of  the  United   States  Geological   Survey,   and  A.   I.   Jonas,   for   the 
Pennsylvania  survey,  and  will  be  published  by  the  State.    A  report  on  the 
geology  of  Adams  County  by  Mr.  Stose  will  be  issued  by  the  State.      A  geologic 
map  of  Pennsylvania,  which  is  being  compiled  by  the  State  survey,  has  been 
prepared  in  part  by  Mr.  Stose.    In  the  York,  Middletown,  and  Hanover  quad- 
rangles field  investigations  have  been  continued  by  Mr.  Stose  and  Miss  Jcmas, 
in  cooperation  with  the  State.    The  manuscripts  for  the  geologic  folios  on  the 
Sk>mer8e|  and  Windber  quadrangles,  by  G.  B.  Richardson,  and  on  the  Fair^ 
field  and  Gettysburg  quadrangles,  by  Mr.  Stose  and  Florence  Bascom,  were 
completed.    Progress  was  made  on  the  New  Kensington  folio,  by  G.  B.  Rich- 
ardson ;  the  Bellefonte  folio,  by  E.  S.  Moore  and  Charles  Butts ;  and  the  Quaker- 
town-Doylestown  folio,   by   Miss   Bascom  and   Mr.    Stose.    Several   scientific 
papers  relating  to  the  above-mentioned  work  have  been  prepared  for  outside 
publication  as  follows :  "  Summary  of  the  pre-Cambrian  geology  of  Pennsyl- 
vania and  Maryland,"  by  A.  I.  Jonas  and  E.  B.  Knopf ;  "  Ordovician  shale  and 
lava  in  southeastern  Pennsylvania,"  by  G.  W.  Stose  and  A.  I.  Jonas;  "Tec- 
tonics of  southeastern  Pennsylvania,"  by  G.  W.  Stose ;  "  Possible  post-Cretaceous 
faulting  in  the  Appalachians,"  by  G.  W.  Stose ;  **  Ordovician  shale  of  Pennsyl- 
vania," by  G.  W.  Stose.    The  cooi)erative  studies  of  glacial  geology  in  Pennsyl- 
▼Hjiia  were  ccmtinued  by  Frank  Leverett,  who  investigated  the  relative  ages 
of  the  deposits  of  the  three  glacial  stages  represented  in  northwestern  Pennsyl- 
▼ajiia  and  the  distribution  and  character  of  gravel  deposits  in  valley  trains 
laid  down  by  water  fiowing  from  the  ice  front    These  deposits  constitute  a 
valuable  source  of  road  material.    Mr.  Leverett  also  studied  glacial  formations 
^xad  attendant  features  in  eastern  Pennsylvania.    A  structure-contour  map  of 
^lie  northern  Appalachian  region  in  portions  of  Pennsylvania,  Ohio,  and  West 
Virginia  was  compiled  by  G.  B.  Richardson  in  connection  with  his  studies  of  oil 
^xad  gas  fields.    Stone  quarries  in  western  Pennsylvania  were  visited  by  G.  F. 
l^oughlln,  who  conferred  with  highway  engineers  and  others  regarding  the 
Qualities  of  certain  stone  for  concrete  aggregates. 

BOTTTE  CABOXJITA 

A  description  of  the  geologic  section  at  Mars  Bluff,  Peedee  River,  S.  C,  a  list 

<^  fossil  shells,  and  the  description  of  one  new  species  from  the  same  section 

^'Q  included  in  a  paper  entitled  "Additions  to  the  Upper  Cretaceous  invert^rate 

teunas  of  the  Carolinas,"  by  L.  W.  Stephenson,  prepared  for  publication  in  the 

Proceedings  of  the  United  States  National  Museum. 

BOTTTE  DAKOTA 

Hie  oil  and  gas  possibilities  of  part  of  the  region  near  Edgemont,  S.  Dak., 
''^ere  described  by  W.  W.  Rubey  in  a  press  memorandum.  Wdl  cuttings  from 
^  northern  part  of  the  State  were  examined  by  T.  W.  Stanton  to  determine 
^  age  of  the  rocks  penetrated  by  the  drill.  The  Fox  Hills  and  Lance  forma- 
tions in  the  northern  Great  Plains  are  described  in  a  paper  which  is  being  pre- 
pared by  C.  E.  Dobbin  in  collaboration  with  J.  B.  Reeside,  jr.  Cretaceous  fossil 
plants  from  the  Black  Hills  were  studied  by  F.  H.  Knowlton  and  E.  W.  Berry 
and  invertebrate  fossils  from  the  same  region  by  Mr.  Reeside. 

TEKNE8BEE 

Afield  study  was  made  of  a  portion  of  the  proposed  Great  Smoky  Mountains 
National  Park  in  eastern  Tennessee  and  western  North  Carolina  by  Arthur 
Keith.    Western  Tennessee  is  included  in  the  Mississippi  Embayment,  a  north- 
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wnrd  exlension  of  the  Gulf  Coastal  Plain.  The  gwlogic  formations  of  Tertiary 
age  in  this  area  have  yielded  lnr;;e  collections  of  beautitiilly  preserved  fo.ssiJ 
plants,  which  are  described  and  illastrated  in  a  report  by  E.  W.  Berry,  trans- 
mitted for  publication.  Early  Paleozoic  sections  in  eastern  Tennessee  were 
studied  and  paleontologic  collections  obtained  by  B.  O.  Ulrieh,  Charles  Butts, 
and  R.  D.  Me-sler.  The  fauna  of  the  Ripley  formation  on  Coon  Creek,  Tennes- 
see, is  described  by  Bruce  Wade  in  Professional  Paper  137,  and  the  ores  d. 
Ducktowii  by  W.  H.  Emmons  and  F.  B.  Laney  in  Professional  Paper  139. 

TEXAS 

Development  of  the  petroleum  resource^  of  the  Coastal  Plain  of  central  and 
northeastern  Texas  has  emphasized  the  necessity  for  an  exact  knowledge  of  the 
oil-bearing  and  associated  formations  of  that  area,  and  several  projects  with 
that  end  in  view  were  continued.    Progress  was  made  on  the  preparation  of  a 
cooperative  geologic  map  of  the  State,  and  important  additional  knowledge  wag 
gained  of  the  surface  distributl(m  and  structural  and  stratigraphic  relations  of 
tiie  Cretaceous  and  Tertiary  formations.    This  work  was  carried  on  partly  In  coop- 
eration with  tjie  Texas  Bureau  of  Economic  Geology  and  partly  as  independent 
projects,   by  L.  W.   Stephenson.  Julia  Gardner,  and  C.  H.  Dane.    The  final 
results  will  apiiear  as  maps  and  reports  published  by  the  Geological  SArey  and 
by  the  Texas  Bureau.     Mapping  of  large  areas  in  west-central  Texas,  in  prepa- 
ration for  the  proposed  geologic  map  of  the  State,  was  continued  byN.  ELDar- 
ton.    The  Comanche  stratigraphy  of  the  Edwards  Plateau  and  adjacent  areas 
was  studied  by  T.  W.  Stanton  in  cooperation  with  Mr.  Darton,  and  many  col- 
lections  of   Comanche   invertebrates   were   identified    by    Mr.    Stanton.    The 
fauna  of  the  Cisco  formation  is  being  described  by  G.  H.  Girty,  and  other 
Carboniferous  collections  were  studied  by  Messrs.  Girty  and  Roandy.    Potash 
investigations  were  continued  in  Texas  chiefiy  by  W.  B.  Lang,  who  watched 
oil-drilling  operations,  procured  samples,  and  obtained  data  for  the  selection  ot 
drilling  sites  in  Crockett  and  Ector  Counties.    A  contract  for  drilling  at  the 
Ector  County  site  was  closed  by  the  Bureau  of  Mines  near  the  end  of  the  year. 
Two  press  notices  on  the  Texas-New  Mexico  potash  area  were  prepared  by  G.  B. 
Mansfield.     The  new  edition  of  the  oil  and  gas  map  of  Texas  compiled  under  the  di- 
rection of  G.  B.  Richardson  was  nearly  ready  for  distribution  at  the  end  of  tlie 
year.    The  map  is  printed  in  colors  and  shows  oil  and  gas  fields,  oil  pipe  lines, 
salt  domes,  and  refineries.    A  pai)er  describing  Upper  Cretaceous  water-laid  de- 
posits of  volcanic  materials  in  northeastern  Texas,  by  C.  S.  Ross,  H.  D.  Miser, 
and  L.  W.  Stephenson,  was  transmitted  for  publication. 

UTAH 

The  coal  resources  and  oil  possibilities  of  eastern  and  southeastern  Utali 
were  investigated  by  three  parties  under  tlie  field  supervision  of  C.  El  Dobbin, 
as  follow.^:  Mapping  of  the  rock  formations  and  topographic  features  of  the 
canyon-trenched  country  lying  between  Colorado  and  Green  Rivers  was  con- 
tinued by  a  party  in  charge  of  E.  T.  McKnight;  mapping  of  the  rocks  and 
toi>ographic  features  of  the  rugged  country  adjacent  to  Colorado  River  near 
Moab  was  continued  by  A.  A.  Baker  and  assistants ;  and  the  investigation  of 
the  coal  resources  of  the  Book  Cliffs  was  continued  by  D.  J.  Fisher  and  purtj. 
A  final  report  on  the  Book  Glifl's  coal  field  is  being  prepared  by  Mr.  risher. 
Some  of  the  re>*iilts  that  were  obtained  during  the  field  season  of  1926  by  the 
McKnight  and  Bakor  parties  have  been  onibo<lied  in  a  paper,  "Notes  on  the 
stratigraphy  of  the  Moab  region,"  which  will  l)e  published  in  the  Bulletin  of 
the  American  Association  of  Petroleum  Geologists.  The  major  geologic  featoztf 
were  described  in  a  memorandum  to  the  press.  The  Wasatch  Plateau  coal  fleW 
Is  described  in  a  report  by  E.  M.  Spieker  to  be  published  as  a  bulletin.  The  rock 
formations  and  coal  near  Manti  and  the  rocks  in  Round  Valley  were  studied 
by  Mr.  Spieker.  Fossil  collections  from  Sanpete  Valley  were  studied  by  J.  B. 
Reeside,  jr.  The  sedimentary  rocks  of  the  San  Rafael  Swell  and  some  adjacent 
areas  in  eastern  Utah  are  descrll>ed  in  a  report  by  James  Gilluly  and  Mr. 
Reeside,  transmitted  for  publication.  The  igneous  rocks  in  the  Saa  Rafael 
Swell  are  described  in  two  papers  by  Mr.  Gilluly,  of  which  one  on  the  analdte 
diabase  and  analcite  syenite  was  submitted  for  publication  in  a  sdentiflc 
journal.  The  Green  River  formation  has  l)een  studied  further  by  W.  E 
Bradley,  who  has  completed  two  papers  on  the  subject.  One  entitled  "AU»® 
reefs  and  oolites  of  the  Green  River  formation  *'  will  be  published  by  the 
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geological  Survey.    Work  on  a  reiwrt  on  the  stratigraphy  of  the  Green  River 

tormation  in  Colorado  and  Utah  was  continued.    The  coal  and  the  possibilities 

*^r  oil  and  gas  in  portions  of  Garfield  and  Kane  Counties  are  described  in  a 

^Port  by  R.  C.  Moore.     Further  iuvestiiration  has  ixjen  made  of  the  Cotton- 

^ood-American  Fork  district,  which  contains  valuable  deposits  of  silver,  lead, 

^Pper,  and  some  gold  and  a  little  zinc.    Tlie  report  on  the  ore  deposits  has 

^n  written  by  B.  S.  Butler ;  that  on  the  general  geolojry  is  being  written  by 

^'^  C.  Calkins.    Areal  mapping  with  a  study  of  the  stratigraphy  and  ore  deposits 

^^the  Stockton  and  Fairfield  quadrangles,  including  the  Ophir  dis^trlct,  was  con- 

ttuned  by  James  Gilluly,  in  association  with  Edwin  Kirk  and  George  H.  Girty 

^  the  stratigraphic  studies.     The  Gold  Hill  and  neighboring  di<*tricts  were 

^dled  by  T.  B.  Nolan,  who  has  in  preparation  a  general  report  on  the  geology 

find   ore  deposits  of  the  Gold  Hill  quadrangle  and  a  paper  on  the  structure 

«fld    stratigraphy.     Messrs.  Kirk  and  Girty  cooix?rated  with  Mr.  Nolan  in  the 

6tn^y  of  the  stratigraphy  and  paleontoloiry.     Some  silver  and  lead  mlnc»s  and 

P«>sj)ects  occurring  in  Paleozoic  limestone,  shale,  and  quartzite  in  the  Ashbrook 

district  were  examined  by  F.  C.  Schrader,  who  also  investigated  the  relations 

<rf  tlie  Raft  River  Mountains  uplift  to  that  of  the  Contact  district.  Nevada.    A 

par^e-r  on  the  Kaiparowitz  region,  by  Herbert  B.   Gregory  and   Raymond   C. 

Moore,  n  region  which  has  long  remained  geologically  unknown   and  within 

whloh    surveys    wore    needed    for    the    corn'IatloTi    of    strata    and    structure 

desoiibed  In  surrounding  areas,  was  transmitted  for  publication.    Cycads  in  the 

Shiiiarump  conglomerate  of  southern  Utah  were  dt»scrlbed  by  E.  W.  lierry  In  a 

pap^T  that  api^eared  In  the  Journal  of  the  Washington  Academy  of  Sciences. 

FltioiHipar  deposits  near  Ogden  wen*  examined  by  E.  F.  Burchard.     A  rei>ort 

on     the  potash-b 'aring  brines   of  the   Great    Salt   Lake   Desert,   prepared   by 

T.  B.  Nolan,  was  published  as  Bulletin  795-B. 

YERHONT 

Stratigraphic  and  structural  studies  of  the  Taconlc  area  in  Vermont  were 
continued  by  Arthur  Keith,  and  studies  of  a  part  of  the  Taconic  belt  in  south- 
western Vermont,  eastern  New  York,  and  northwestern  Massachusetts  by  L.  M. 
Prindle. 

YIBOIKIA 

J^ield  Investigations  for  a  goolr»gic  map  of  Virginia  were  continued  in  coopera- 
tion with  the  Virginia  Geological  Survey,  work  being  done  in  a  portion  of  the 
Appalachian  Valley  belt  by  Charles  Butts,  of  the  Federal  survey,  and  in  the 
Piedmont  belt  by  A.  I.  Jonas  for  the  State  survey.  Structural  conditions  in 
tiie  vidnlty  of  Early  Grove  were  found  favorable  for  the  possible  accumulation 
of  oil  and  gas  In  commercial  quantities,  and  a  report  on  the  locality  by  Mr. 
Butts  "has  been  published  by  the  State  survey.  A  report  describing  a  series 
^  tensters  along  the  Pine  Mountain  overthrust  has  been  prepared  by  Mr.  Butts 
and  will  be  published  by  the  State  survey.  A  reconnaissance  investigation  hi 
the  vicinity  of  Bremo  Bluffs  was  made  for  the  State  survey  by  G.  W.  Stose. 
^  F.  Burchard  conferred  with  officials  of  Iron  companies  and  examined  Iron- 
<*^  deposits  In  ^Vlleghany,  Bland.  Botetourt.  Craig,  and  Washington  Counties,  In 
^w>x)eratlon  with  the  Virginia  Geological  Survey,  for  the  purpose  of  reviewing 
the  present  conditions  affecting  the  Iron  industry  In  the  State.  Investigations 
^  Some  of  the  younger  formations  of  the  Coastal  Plain  were  continued  by 
y*  C  Mansfield,  who  completed  a  paper  on  the  Mhx*ene  stratigraphy  of  Vlr- 
^ia  and  another  paper  containing  descriptions  of  Pleistocene  faunas  from 
^^iuia.  Mr.  IVIansflpld  also  rep(>rt(Hl  <m  small  colle(;tious  of  Miocene  fossils 
^otalned  by  C.  K.  Wentworth  northeast  (»f  Richmond. 

WASHINGTON 

I'lie  Latah  formation  In  the  noighborhoo<l  of  Spokane,  Wash.,  a  considerable 
J*^^  from  which  had  previously  been  described  by  F.  H.  Knowlton,  was  studied 
"y^  hhn  In  the  field  and  additional  collections  made.  The  new  species  in  these 
^*lections  and  in  others  received  from  the  Spokane  Museum  were  described 
Jy  B.  W.  Berry.  Collections  of  fossil  plants  were  obtained  from  the  Puget 
Jf^^ation  by  Mr.  Knowlton  in  cooperation  with  R.  W.  Chaney,  and  the  descrip- 
tion of  the  Puget  flora  w^ns  In  progress  at  the  time  of  Mr.  Knowlton's  death. 
^^Vember  22,  1926,  and  has  since  been  continued  by  E.  W.  Berry.  Deposits  of 
^^oti  ore  In  eastern  Washington  and  of  fluorspar  at  Keller  were  examined  by 
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B.  F.  Burcbard,  who  prepared  a  report  on  the  fluorspar  reserves  of  Washington 
for  a  committee  of  the  Mining  and  Metallurgical  Society.  J.  T.  Pardee  eramtned 
dam  sites  on  Skagit  River  for  the  water-resources  branch.  A  short  paper  oa 
the  platinum  deposits  of  Washington  was  prepared  by  Mr.  Pardee,  and  his 
report  on  manganese-bearing  deposits  near  Lake  Crescent  and  Humptnlips  was 
issued  as  Bulletin  795-A. 

WEST  YIBOUIZA 

A  Structure-contour  map  of  the  northern  Appalachian  region  in  portions  of 
West  Virginia,  Ohio,  and  Pennsylvania  was  compiled  by  G.  B.  Ridiardaon  in 
connection  with  his  studies  of  oil  and  gas  fields.  Glacial  and  associated  physio- 
graphic deposits  in  the  Ohio  Valley  region  of  West  Virginia  were  studied  bj 
Frank  Leverett. 

WZ800KBIN 

Progress  was  made  in  the  office  review  of  a  report  on  the  Sparta  and  Tomah 
quadrangles,  in  the  Driftless  Area  of  Wisconsin,  prepared  by  F.  T.  Thwaites, 
W.  H.  Twenhof el,  and  Lawrence  Martin  under  a  cooperative  agreement  with  the 
Wisconsin  Geological  and  Natural  History  Survey. 

WYOKnrG 

A  report  on  the  Black  Hills  region  of  Wyoming  and  South  Dakota  that 
will  be  of  special  value  to  those  who  prospect  the  region  for  oU  and  gas  has 
been  partly  completed  by  W.  W.  Rubey  in  connection  with  his  studies  of 
the  geology  and  certain  structural  features  of  the  rim  of  the  Black  HUls,  and 
a  paper  on  some  of  the  structural  features  of  the  Black  Hills  has  also  been 
partly  written.  A  paper  entitled  '*  Origin  of  the  siliceous  Mowry  shale  in 
the  Black  Hills  region*'  has  been  transmitted  for  publication.  A  paper 
entitled  "  Possible  natural  soda  drive  in  the  Salt  Creek  type  of  pool,  and  iti 
significance  in  terms  of  increased  oil  recoveries''  was  presented  by  W.  T. 
Thom,  jr.,  before  the  petroleum  division  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  at  Tulsa,  Okla.,  October  12,  1926.  Two  paptfv 
on  Wyoming  oil  fields — "The  geology  of  the  Rock  Creek  oil  field  and  adjoin- 
ing areas  in  Carbon  and  Albany  Counties,"  by  C.  B.  Dobbin,  H.  W.  Hoots, 

C.  H.  Dane,  and  E.  T.  Hancock,  and  "The  geology  and  coal  and  oil  resources 
of  the  Hanna  and  Carbon  Basins,  Carbon  County,"  by  C.  B.  Dobbin,  G.  F. 
Bowen,  and  H.  W.  Hoots — have  been  submitted  for  publication.  A  report 
which  describes  the  geology  and  the  oil,  gas,  and  coal  resources  of  the  sonth- 
western  part  of  the  Big  Horn  Basin,  covered  by  the  Oregon  Basin,  Meeteetse^ 
and  Grass  Creek  Basin  quadrangles,  by  D.  F.  Hewett,  was  issued  as  Profes- 
sional Paper  145.  The  geology  of  the  coal  fields  of  Wyoming  is  treated  in  t 
summary  paper  written  by  Mr.  Dobbin  for  publication  in  the  series  of  technical 
papers  of  the  Bureau  of  Mines.  A  paper  on  the  Fox  Hills  and  Lance  forma- 
tions of  the  northern  Great  Plains  was  partly  written  by  Mr.  Dobbin  in  col- 
laboration with  J.  B.  Reeside,  Jr.  A  paper  on  the  algae  reefs  and  oolites  ot 
the  Green  River  formation  of  Wyoming  and  the  adjacent  parts  of  Colorado 
and  Utah  was  completed  by  W.  H.  Bradley.  A  geologic  examination  of  the 
south  end  of  the  Little  Snake  River  coal  field,  Wyoming  and  Colorado,  was 
made  by  M.  R.  Campbell  and  J.  B.  Reeside,  jr.  Asphalt  deposits  near  Baggs 
were  examined  by  E.  M.  Spieker,  and  the  preparation  of  a  report  on  them 
was  begun.  Field  and  office  studies  of  the  physiography  and  glacial  geology  (tf 
Sweetwater.  Carbon,  Albany,  Natrona.  Lincoln,  and  Fremont  Counties,  the  Fort 
Washakie  Reservation,  and  Yellow^ne  National  Park  were  continued  1^ 
W.  C.  Alden.  Inspection  of  the  iron-ore  deposits  in  the  Seminoe  Mountains  was 
completed  by  E.  F.  Burchard,  accompanied  part  of  the  time  by  T.  S.  Lovering. 
A  report  on  these  deposits  is  in  course  of  preparation  by  Mr.  Lovering.  A 
report  entitled  "Earthquakes  in  the  Big  Horn  Mountains,  Wyoming,"  was 
prepared  by  J.  T.  Pardee  for  publication  in  the  Bulletin  of  the  Seismologinl 
Society  of  America. 

FOREIOV 

A  monographic  study  of  Miocene  moUusks  from  Bowden,  Jamaica,  carried 
on  in  cooperation  with  the  Carnegie  Institution  of  Washington,  waa  complied 
by  W.  P.  Woodring,  and  the  second  and  final  volume  of  his  monograph  on  these 
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fossil  shells  was  transmitted  to  the  institution  for  publication.  The  first  volume 
was  published  in  1925.  Ck>llections  of  late  Tertiary  fossils  from  Jamaica, 
submitted  by  Dr.  C.  A.  Matley,  former  Government  geologist  of  Jamaica,  were 
reported  on  by  Mr.  Woodring. 

The  first  reported  occurrence  of  rocks  of  Eocene  age  on  the  south  slope 
of  the  Andes  in  the  State  of  Zamora,  Venezuela,  was  recorded  by  W.  P.  Wood- 
ring  in  the  Bulletin  of  the  American  Association  of  Petroleum  Greologists,  as 
the  result  of  a  study  of  material  collected  and  submitted  by  N.  H.  Darton. 
Cretaceous  and  Tertiary  invertebrates  collected  by  Mr.  Darton  in  Venezuela 
were -identified  by  J.  B.  Reeside,  jr.,  and  Mr.  Woodring. 

A  paper  on  tectonic  features  of  the  Caribbean  region  was  prepared  by  W.  P. 
Woodring  for  presentation  at  the  Pan-Pacific  Science  Congress  in  Japan. 

A  paper  entitled  "A  reexamination  of  the  lead  sulphosalt  keeleyite  from 
Bolivia  "  was  written  by  M.  N.  Short  and  Earl  V.  Shannon  for  the  American 
Mineralogist. 

A  paper  entitled  ''Additional  data  on  the  properties  of  pumpellyite  and  its 
<x!currence  in  the  Republic  of  Haiti,  West  Indies,"  was  prepared  by  W.  S. 
Burbank  for  the  American  Mineralogist. 

An  upper  Ordovician  fauna  from  the  Rocky  Mountains  of  British  Columbia 
was  described  by  Edwin  Kirk. 

WORK   IN    CHEMISTRY 

The  work  in  chemistry  comprised  the  partial  and  complete  analyses 
of  rocks  and  other  geologic  products,  the  identification  and  analyses 
of  minerals,  the  study  of  geochemical  problems,  and  researches  in 
mineralomcal  chemistry.  During  the  year  7,142  specimens  were 
examined;  2,874  were  identified  tor  persons  not  connected  with  the 
Geological  Survej^,  and  4^68  were  chemically  or  mineralogically 
exainined  to  furnish  data  lor  use  in  connection  with  problems  being 
studied  by  Geological  Survey  members. 

More  time  was  spent  on  the  chemical  and  mineralogical  study  of 
the  potash  salts  of  the  Texas-New  Mexico  field  than  on  any  other 
one  subject,  3,055  samples  taken  from  wells  being  drilled  for  oil  in 
this  field  having  been  examined.  As  a  result  of  these  tests  a  well 
sponsored  by  private  interests  was  drilled  in  search  for  potash  about 
^  miles  east  of  Carlsbad,  N.  Mex.,  and  the  owners  of  tne  well  gen- 
erously furnished  the  Geological  Survey  with  a  quarter  section  of 
selected  portions  of  the  core.  The  analysis  and  study  of  this  mate- 
rial indicated  a  promising  prospect  for  a  commercial  deposit  of 
potash  in  this  area.  Thirty-five  strata,  ranging  in  thickness  from 
10  inches  to  4  feet  were  encountered  which  contained  from  12  to  18 
per  cent  of  potash  (KjO).  One  stratum  which  was  particularly 
promising  consisted  of  two  3-foot  layers  containing  15  per  cent  of 
potash,  separated  by  only  30  inches  of  rock  salt.  Polyhalite,  a 
potassium-calcium-magnesium  sulphate  of  remarkable  purity,  was 
found  in  a  number  of  the  strata.  One  18-inch  layer  containing 
langbeinite,  a  rare  potash  mineral,  was  found  at  the  1,430-foot  leveE 
Several  of  the  thicker  potash  strata  were  composed  of  ^Ivinite,  a 
mixture  of  potassium  chloride  (sylvite),  and  rock  salt.  Other  min- 
erals identined  in  this  core  were  kainite,  kieserite,  anhydrite,  and 
magnesite.  This  is  the  first  occurrence  noted  of  kainite  and  lang- 
beinite in  the  American  continent. 

The  cores  from  the  first  two  wells  drilled  for  potash  under  the 
appropriation  made  by  Congress  for  investigating  potash  deposits, 
1927,  were  received  and  are  now  being  chemically  and  mineralogically 
examined  by  R.  K.  Bailey,  E.  P.  Henderson,  W.  T.  Schaller,  E.  T. 
Erickson,  and  J.  J.  Fahey. 
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Radioactive  minerals  were  studied  with  special  reference  to  the 
determination  of  their  geologic  age  by  means  of  the  lead-uranium 
ratio  by  R.  C.  Wells,  m  cooperation  with  the  National  Research 
Council's  committee  on  the  estimation  of  geologic  time  by  this 
method.  M.  F.  Connor,  formerly  chemist  in  the  Geological  Survey 
oif  Canada,  collaborated  as  guest  chemist  during  May  and  June, 
1927,  in  studying  analytical  methods  best  suited  for  the  separation 
and  determination  of  lead,  thorium,  and  uranium,  the  elements  on 
which  the  estimate  of  age  depends.  Mr.  Wells  also  wrote  papei's  on 
evaporation  from  Chesapeake  Bay  and  the  element  "  mosandi-um " 
of  J.  Lawrence  Smith. 

A  minute  study  of  polyhalite  and  other  minerals  of  the  Texas- 
New  Mexico  salt  field,  including  a  research  into  their  origin,  was 
made  by  W.  T.  Schaller.  He  also  conducted  laboratory  and  field 
investigations  on  the  study  of  the  origin  of  pegmatites  and  described 
in  an  article  published  in  the  American  Mineralogist  a  new  com- 
mercial boron  mineral,  called  kernite,  from  California. 

A  bibliography  and  description  of  chemical  work  done  during  the 
year  having  a  bearing  on  the  problem  of  sedimentation  was  pre- 

Sared  by  George  Steiger  for  the  committee  on  sedimentation  of  the 
ational  Research  Council.  Experimental  laboratory  work  on  the 
disintegration  and  solubility  of  Indiana  limestone  was  also  done  by 
Mr.  Steiger. 

The  problem  of  the  formation  of  hydrocarbons  from  plant  and 
animal  remains  was  studied  experimentally  by  E.  T.  Erickson,  who 
also  did  some  work  on  the  separation  of  small  quantities  of  the 
platinum  group  of  metals. 

WORK  IX  PHYSICS 

Investigations  of  deep-earth  temperatu^res  and  molecular  geo- 
physics occupied  most  of  the  time  of  the  two  physicists. 

In  the  investigation  of  deep-earth  temperatures  C.  E.  Van  Orstrand 
completed  a  summary  of  observations  made  in  foreign  countries  and 
prepared  memoranda  for  the  press  on  the  subject  of  the  utilization  of 
the  earth's  internal  heat  and  the  possible  use  of  temperature  measure- 
ments in  prospecting  for  oil.  A  somewhat  extended  paper  on  the 
"  Interpretation  of  earth  temperatures  "  was  published  in  the  Oil  and 
Gas  Journal.  In  the  absence  of  the  usual  allotment  for  field  work,  the 
National  Research  Council  supplemented  the  work  of  the  Geological 
Survey  by  the  appointment  of  three  research  assocaites,  one  each  at 
the  Univei-sities  of  Oklahoma,  Texas,  and  California.  During  Febru- 
ary and  March  Mr.  Van  Orstrand  visited  each  institution,  the  field 
expenses  being  paid  by  the  council,  for  the  purpose  of  giving  advice 
and  instruction  in  regard  to  the  construction  oi  the  necessary  appa- 
ratus and  the  method  of  procedure  in  making  the  observations.  Some 
work  was  done  in  the  field  of  mathematical  statistics  relative  to  the 
representation  and  interpretation  of  petroleum  production  curves 
and  the  mathematical  representation  of  the  distribution  of  grain 
diameters  of  a  sand.  A  paper  entitled  "  Mathematical  representa- 
tion and  interpretation  of  petroleum  production  curves"  was  pub- 
lished in  the  Oil  and  Gas  Journal,  and  a  short  paper  on  the  analyti- 
cal and  graphic  representation  of  the  arithmetic,  geometric,  and 
other  means  was  completed. 
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In  the  field  of  molecular  physics  P.  Q.  Nuttinpj  continued  his  work 
on  the  physical  properties  of  silts  and  sands  related  to  the  recovery 
of  petroleum  in  spent  fields,  held  two  conferences  with  operators 
in  the  Bradford  neld  of  Pennsylvania  on  field  tests- of  the  soda 
joid  other  processes  of  petroleum  recovery,  investigated  the  funda- 
mental laws  governing  adhesion  and  movement  of  fluids  through 
porous  solids,  made  numerous  tests  of  sands  and  silts,  developed 
improved  test  methods,  answered  numerous  inquiries  relating  to  the 
sooa  process,  and  published  a  number  of  papers  bearing  on  these  and 
related  subjects.  The  results  of  the  first  field  tests  of  the  soda 
process  for  petroleum  recovery,  initiated  in  the  summer  of  1925,  have 
oeen  so  encouraging  that  two  of  the  leading  producers  have  for 
some  time  been  putting  soda  in  all  their  recovery  wells,  and  three 
others  are  now  preparing  to  do  so.  These  and  other  producers  have 
constantly  called  on  Mr.  Nutting  for  advice  as  to  the  best  concentra- 
tion and  amount  of  solution  to  use,  the  rate  of  introduction  into 
the  wells,  the  best  backing  pressure,  and  other  problems  concerned 
in  the  development  of  the  field  technique  of  the  process.  Many 
special  problems  have  been  solved  in  the  physical  laboratory,  includ- 
ing the  effect  of  carbonates  and  sulphates  m  the  sands  and  of  coatings 
of  oxides  and  silicates  on  the  sand  grains  on  the  movement  of  oil 
and  soda  solutions  through  them.  To  forestall  innumerable  inquiries 
three  general  papers  were  prepared — one  on  the  best  field  practice, 
one  on  the  physical  and  chemical  principles  underlying'  the  proc- 
ess, and  one  on  the  development  of  the  soda  process,  the  results  of 
field  tests,  and  the  patent  situation  to  date. 

An  intensive  study  has  been  made  of  the  forces  of  adhesion  and 
adsorption  between  liquids  and  solids  and  between  solids  wet  with 
liquids.  Molecular  physics  in  general,  and  selective  adsorption  in 
particular,  are  the  keys  to  many  important  geologic  changes,  and 
a  good  beginning  is  being  made  in  uncovering  fundamental  prin- 
ciples and  data. 

A  small  amount  of  office  space  in  the  physical  laboratory  has 
been  assi^ed  temporarily  to  F.  C.  Weaver^  who  is  conducting  an 
investigation,  under  the  auspices  of  the  National  Besearch  Council, 
on  the  thermal  conductivity  of  gases.  The  investigation  has  for  its 
object  the  determination  of  certain  fundamental  constants  which 
when  determined  will  provide  a  simple  means  of  gas  analysis,  includ- 
ing the  determination  of  the  gaseous  products  of  combustion,  the 
gaseous  content  of  rocks  and  minerals,  and  in  particular  the  helium 
and  hydrocarbon  content  of  the  natural  gases  found  in  the  oil  fields. 

ALASKAN  BBANCH 
Philip  S.  Smith,  Chief  Alaskan  Geologist 

FUNDS 

The  funds  used  by  the  Geological  Survey  in  its  Alaska  work  are 
>rovided  in  two  items  in  the  general  act  making  appropriations  for 
lie  Interior  Department.  One  of  these  items  reads, "  for  continuation 
>f  the  investigations  of  the  mineral  resources  of  Alaska  *  *  *." 
[n  this  act  for  the  fiscal  year  1926  the  amount  was  $72,000;  for 
L927,  $60,000;  for  1928,  $60,000.    Each  of  these  appropriations  was 
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available  immediately  on  the  passage  of  the  act  in  which  it  was 
contained.  The  other  item  is  an  allotment  made  from  the  appropri- 
ation ''  for  the  enforcement  of  the  provisions  of  the  acts  of  October 
20,  1914,  October  2,  1927,  February  26,  1920,  and  March  4,  1921, 
and  other  acts  relating  to  the  mining  and  recovery  of  minerals  <m 
Indian  and  public  lands  and  naval  petroleum  reserves  *  *  \^ 
Allotments  under  this  item  are  available  only  during  the  fiscal  year 
specified.  In  the  fiscal  year  1927  the  allotment  for  this  kind  of  work 
in  Alaska  was  $19,500.  The  two  types  of  work  indicated  will  be 
described  for  conveniences  as  the  mmeral-resources  work  and  the 
mineral-leasing  work. 

MINERAL-RESOURCES  WORK 

Expenditures  during  the  fiscal  year  beginning  July  1,  1926,  to 
June  20,  1927,  from  the  1926-27  appropriation  may  be  distribute 
among  the  following  major  heads: 

Ewpenditurea  from  funds  appropriated  for  tnineralrresources  investigations  ift- 

Alaska  for  the  fiscal  year  19S7 

Projects,  season  of  1926 $6,150 

Projects,  season  of  1927 6,815 

Administrative  salaries 4, 375 

Other"  technical  salaries 24, 160 

Other  clerical  and  drafting  salaries 6,565 

Office  maintenance  and  supplies 1,985 

50^000 

Only  the  amounts  expended  from  the  appropriation  for  1927  are 
tabulated  above,  but  most  of  the  projects  included  in  the  item  for  the 
season  of  1926  were  started  in  the  previous  fiscal  year,  and  $16,785 
was  put  into  the  start  of  these  projects  from  funds  carried  in  the 
appropriation  for  1926.  Similarly  only  a  beginning  of  the  prcnects 
included  in  the  item  for  the  season  1927  was  made  during  the  fiscal 
year  1927,  and  $18,485  additional  has  been  allotted  from  the  appro- 
priation for  1928  to  complete  them.  These  items  do  not  include  any 
charge  for  the  technical  services  of  the  personnel  assigned  to  these 
field  projects  and  paid  from  the  appropriation  for  1927.  Of  this 
amount  $19,630  was  for  the  technical  services  of  the  personnel 
assigned  to  the  projects  of  1926  and  $4,530  for  those  assigned  to  the 
projects  of  1927.  In  addition  technical  salaries  to  the  extent  of 
$6,080  were  paid  from  the  appropriations  for  1926  for  the  projects 
of  1926,  and  an  amount  estimated  at  $19,685  will  be  required  from 
the  appropriations  for  1928  to  complete  the  projects  of  1927. 

FBINOIPAL  BEBVLTS  OF  TSE  TEAB 

The  principal  results  of  the  field  investigations  during  the  year 
ha\'e  been  the  mapping  both  geologically  and  topograpnically  of 
about  7,250  square  miles  of  country.  All  of  this  except  350  square 
miles  is  country  that  had  not  been  hitherto  surveyed.  Tne  350  square 
miles  represents  mapping  in  more  detail  of  country  that  had  hitherto 
been  mapped  on  a  much  smaller  scale  on  only  exploratory  standards. 
The  following  table  indicates  the  area  covered  by  surveys  that  have 
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•been  made  in  Alaska  up  to  the  present  time  by  the  Geologi(».l  Sur- 
vey. No  report  is  made  for  the  field  season  oi  1927,  because  all  the 
parties  are  out  of  commimication,  and  it  is  not  practi(».ble  to  give 
the  precise  area  surveyed  up  to  the  end  of  the  fiiscal  year.  "Hiis, 
however,  is  offset  for  all  practical  purposes,  because  for  the  field 
season  of  1926  all  of  the  area  surveyed  is  reported,  even  diough  the 
work  in  it  was  commenced  in  the  fiscal  year  1925.  In  this  way  the 
amount  of  work  done  in  the  fiscal  year  1926  on  projects  of  1926  pre- 
sumably balances  the  amount  of  work  that  was  done  on  the  projects 
of  1927  during  the  fiscal  year  1927. 
• 

Areas  surveyed  J^  Oeologioal  Survey  in  Alaska,  1898-1926,  in  square  miles 


Geologic  surveys 

Topographic  surveys 

Field  season 

Explora- 
tory (scale 

1:500.000. 
1:625.000,01 
1:1,000,000) 

Recon- 
naissance 

(scale 
1:260,000) 

164,505 
7,250 

DetaUed 

(scale 

1:63,500 

or  larger) 

Explora- 
tory (scale 

1*.600,000, 
1:626,000,  or 
1:1,000,000) 

Recon- 
naissance 

(scale 
1:250,000, 

200-foot 
contours) 

Detaited 

(scale 

1:62,600, 

26. 60,  or 

100-foot 

oontoozs) 

180ft-11l26 

75,500 
-360 

6,»77 

66,960 
-360 

190,160 
7,250 

4,066 

1926 

76,160 

161,766 

6,977 

65,630 

197,400 

4,066 

Percentage  of  total  area  of 
Alafira 

41.1 

43.6 

In  this  table  only  the  net  areas  surveyed  are  listed  in  the  appro- 
priate columns  and  there  is  no  duplication  of  areas  under  '^  Qeologic 
surveys  "  or  under  "  Topographic  surveys,"  although  of  course  there 
is  duplication  between  these  two  sets  of  surveys,  the  geologic  and 
topographic  work  having  been  done  in  substantially  the  same 
areas,  in  other  words,  when  a  map  on  a  reconnaissance  standard, 
for  example,  includes  an  area  formerly  mapped  on  an  exploratory 
scale,  the  entire  area  is  included  in  the  column  of  reconnaissance  sur- 
veys and  the  appropriate  amoimt  is  deducted  from  the  area  previ- 
ously reported  as  having  been  mapped  on  an  exploratory  scale.  It  is 
for  this  reason  that  a  deduction  is  shown  in  the  column  for  explor- 
atory surveys.  The  necessity  for  remapping  some  areas  on  a  more 
detailed  scale  is  apparent.  For  many  areas  in  Alaska  exploratory 
mapping  is  all  that  is  warranted  for  some  time.  For  others  it  has 
been  necessary  to  do  the  more  rapid  and  less  expensive  exploratory 
work  to  meet  urgent  demands  for  immediate  information,  with  the 
intention  that  in  selected  areas  or  as  funds  and  personnel  could  be 
made  available  the  more  detailed  surveys  woidd  oe  made.  Even  a 
reconnaissance  survey  is  entirely  inadequate  for  many  types  of  in- 
vestigation, and  imquestionably  more  detailed  maps  and  reports 
shoula  be  undertaken  in  the  areas  that  are  of  economic  importance. 
The  fact,  therefore,  that  at  present  a  little  more  than  two-fifths  of 
Alaska  has  been  mapped  on  some  scale  does  not  tell  the  entire  story. 
Much  of  the  area  now  covered  only  by  exploratory  surveys  should  be 
resurveyed  on  a  reconnaissance  scale,  and  some  of  the  area  mapped  on 
a  reconnaissance  scale  should  be  remapped  on  a  detailed  scale.  The 
inadequacy  of  information  on  which  to  base  sound  business  enter- 
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prise  in  a  region  where  the  best  maps  available  are  on  a  scale  of  4 
miles  to  the  inch  is  apparent  not  onlv  to  engineers  but  to  all  busine^ 
men.  At  the  rate  at  which  the  work  is  now  being  conducted  it  will 
be  more  than  half  a  century  before  maps  on  even  exploratory  or 
reconnaissance  scales  will  be  available  of  those  parts  of  tne  Territory 
that  hold  promise  of  commercial  development. 


PVBLI0ATI0V8 

During  the  year  seven  Alaskan  reports  have  been  issued.  Thirteen 
reports  that  have  been  completed  by  the  authors  and  approved  for 
editing  or  printing  are  now  in  various  stages  of  publication.  Six 
reports  are  in  active  course  of  preparation,  and  several  other  reports 
have  been  begun,  but  additional  held  work  will  be  required  before 
their  completion,  and  the  time  of  publication  is  remote. 

PROJECTS  OF  THE  BEABOV  OF  1986 

The  projects  carried  on  during  the  season  of  1020  were  distributed  throu^l^ 
aU  parts  of  the  Territory  and  dealt  with  a  wide  range  of  subjects  connecte<i 
with  the  development  of  the  mineral  resources  of  Alaska. 

Approximate  cost  and  distribution  of  icork  for  the  field  season  of  1926 


Region 

Appropriation  for 
1926 

Appropriation  for 
192'; 

Total 

Expenses 

Salaries 

Expenses 

Salaries 

Southeastern  Alaska 

$450 

$575 

$1,140 

210 

1,065 

1,815 

1.400 

500 

$3,815         $5.9S0 

Copper  River _„ 

640  ,            S00 

AJasRa  Rangp . .  ^    ...           ..... 

4,300 
4,115 
7,870 

1.066 

800 

3,620 

6^395         12.865 

Yukon 

8.150 

3.840 

1,340 

•1,985 

9.800 

Northern  Alaska 

16^710 

Oeneral 

1.840 

Mineral  resources 

1.W 

16.735 

6.060 

6.150 

31.105 

50^000 

•  Includes  $1,475  clerical  salaries. 

The  work  in  southeastern  Alaska  was  all  related  to  the  airplane  mapping  of 
that  region  that  was  carr  ed  t»n  in  1926  by  the  Navy  Department  in  response 
to  a  request  from  the  Geological  Survey.    The  items  listed  in  the  foregoing 
table  do  not  include  $7,000  that  was  turned  over  to  the  Navy  from  an  earlier 
appropriation  for  the  necessary  photographic  supplies,  nor  dues  it  include  any 
of  the  expenditures  made  by  the  Navy.    It  includes  only  the  salary  and  ex- 
penses of  the  Geological  Survey  representative.  U.  H.   Sargent,  topographer, 
who  accompaii  ed  the  expedition,  and  certain  of  the  office  expenses  and  salaries 
connected  with  printing  the  films  and  preparing  them  for  ase  in  map  com- 
pilations from  the  pictures.    This  work  was  continued  during  the  entire  win- 
ter, and  an  additional  allotment  from  the  funds  for  projects  of  1027  was  made 
for  it.    The  Navy  exi)edition  accomplished  noteworthy  results,  and  the  whole- 
hearted cooperation  of  the  many   Government  organizations  that   made  this 
work  a  success  Is  gratefully  acknowledged. 

The  work  in  the  Copper  River  region  was  of  a  general  character  and  was 
directed  principally  toward  the  determination  of  the  conditions  under  wh^ch 
the  copi)er  deposits  of  that  area  occur.  This  work  was  done  by  Fred  H. 
Mofflt  in  the  course  of  the  general  invest igut it )ns  of  the  mineral  resources  of 
Alaska. 

Combined  geologic  and  topographic  surveys  were  made  on  the  eastern  flanks 
of  the  Alaska  Range  in  tlie  v  cinity  of  Skwentna  River  by  a  party  in  charge  of 
S.  R.  Capps,  geologist,  and  K.  W.  Trimble,  topographer.    Through  cooperation 
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with  the  Alaska  BaUroad  the  transportation  of  the  party  from  Anchorage  to 
the  month  of  Skwentna  River  wag  facilitated,  and  throngfa  the  generosity  of 
William  N.  Beach,  who  supplied  an  extensive  pack  train  at  a  merely  nondnal 
charge,  the  cost  of  the  work  was  reduced  about  $4,000.  No  new  areaa 
of  mineralization  were  discovered,  but  the  geologic  observations  brought  to  light 
many  data  on  the  history  of  the  region,  and  the  topographic  work  affords 
reconnaissance  maps  of  over  1,000  square  miles. 

North  of  Yukon  River,  in  the  unmapped  valley  of  Sheenjek  River,  a  com- 
bined geologic  and  topographic  party  in  charge  of  J.  B.  Mertle,  jr.,  geologist, 
with  J.  O.  Kilmartin,  topographer,  did  reconnaissance  mapping.  Unfortunately, 
one  of  the  camp  assistants  was  injured  in  the  course  of  the  work,  so  that  it 
was  necessary  to  make  a  short  season  and  return  to  Fort  Yukon  for  medical 
attention.  In  spite  of  the  early  close  of  this  work  about  1,200  square  miles 
of  hitherto  un^urveyed  country  was  mapped,  and  its  principal  geologic  features 
were  determined. 

The  work  in  northwestern  Alaska  was  a  continuation  of  the  surveys  first 
started  in  1923,  principally  at  the  request  of  the  Navy  Department  and  at  that 
department's  expense,  to  determine  the  possibilities  of  petroleum  in  naval 
petroleum  reserve  No.  4.  Although  the  Navy  Department  decided  not  to  allot 
any  more  money  to  that  work  for  the  season  of  1926,  there  were  many  points 
concerning  the  geology  of  the  reserve  and  contiguous  area  that  the  Geological 
Survey  felt  required  further  examination  before  its  task  of  exploring  the 
region  could  be  considered  reasonably  complete.  A  party  consisting  of  Philip 
S.  Smith,  geologist,  and  Gerald  FitzGerald,  topographer,  left  for  this  region  in 
February,  1926,  and  continued  work  there  until  late  in  August,  when  the  last 
vessels  which  could  be  counted  on  for  transportation  left  for  the  season.  As 
a  result  of  this  work  the  geology  and  topography  of  an  area  of  about  5,000 
square  miles  was  surveyed.  Although  this  project  cost  more  than  any  of  the 
others  that  were  undertaken  in  the  season  of  1926  and  was  in  a  most  inaccessi- 
ble region,  where  costs  might  be  expected  to  be  especially  high,  the  extremely 
long  season  that  was  utilized  and  the  consequently  greater  area  covered  made 
the  unit  cost  of  the  work  unusually  low. 

The  work  here  grouped  under  general  investigations  includes  a  number  of 
si>ecial  studies.  Among  these  may  be  mentioned  the  work  done  by  F.  H.  Mofflt 
relating  to  the  general  situation  of  the  mineral  industry  in  Alaska  with  a  view 
to  assisting  in  keeping  track  of  the  new  work  in  progress  and  determining 
places  in  which  further  surveys  would  be  most  likely  to  bring  productive 
results.  Paleobotanic  studies  were  made  by  C.  A.  HoUick  with  the  aim  of 
assisting  the  geologist  in  the  correlation  of  coal-bearing  beds  in  northern 
Alaslca.  Studies  were  made  by  J.  B.  Mertle  of  the  igneous  rocks  which  are  in 
many  regions  the  source  of  mineralization  that  has  produced  deposits  of 
commercial  value.  In  addition  Mr.  Mertle  si)ent  considerable  time  in  the 
revision  of  a  manuscript  covering  earlier  work  in  northern  Alaska. 

In  connection  with  the  study  of  the  Silurian  fauna  two  new  genera  have  been 
described  by  Edwin  Kirk,  in  a  paper  to  be  published  in  the  Proceedings  of  the 
United  States  National  Museum.  The  description  of  the  Permian  fauna  has 
been  begun  by  G.  H.  Girty.  Later  Mesozoic  invertebrates  from  northern  Alaska 
were  identified  by  J.  B.  Reeside,  jr.,  and  Triassic  invertebrates  from  northern 
Alaska  and  Chitina  Valley  by  T.  W.  Stanton. 

Although  no  direct  field  expenditure  is  Incurred  for  the  collection  of  data 
on  the  production  of  minerals  and  ores,  all  the  field  geologists  and  engineers  of 
the  Geological  Survey  who  are  engaged  in  Alaskan  work  contribute  much 
material  as  a  by-product  that  would  require  the  exi)enditure  of  several  thousand 
dollars  if  the  same  data  were  collected  as  a  separate  investigation.  As  it  is, 
the  only  expense  of  this  work  is  part  of  the  time  of  a  clerk  and  about  a  month 
of  the  time  of  the  chief  Alaskan  geologist.  The  result  of  this  annual  canvass  of 
the  mineral  industry  is  a  preliminary  estimate  of  the  production  for  the  calendar 
year,  issued  on  the  succeeding  January  1,  and  a  more  complete  report  issued  as 
soon  thereafter  as  final  figures  for  the  mineral  production  are  available. 

FB0JB0T8  TOR  THE  8EAB0V  Or  1987 

The  projects  undertaken  during  the  field  season  of  1927  have  been  under  way 
only  a  short  time  at  the  end  of  the  fiscal  year,  and  all  the  parties  are  out  of  touch 
with  any  ordinary  means  of  communication,  so  that  it  is  not  possible  to  make  a  de- 
tailed statement  of  the  work  actually  accomplished  during  the  fiscal  year  or  the 
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precise  cost  of  the  work.  The  following  table,  however,  sets  down  in  summary 
form  the  areas  in  which  the  work  is  being  done,  the  amounts  allotted  to  the  field 
work,  and  an  estimate  of  the  amounts  for  salaries  that  will  be  required  fur  the 
surveys  and  for  the  necessary  office  work  in  completing  for  publication  the 
maps  and  reports  that  will  be  prepared  as  an  outcome  of  that  work.  In  es- 
timating the  salaries  it  has  been  assumed  that  the  work  will  be  ci>nipleted  by 
the  1st  of  May.  so  that  the  field  personnel  will  be  available  to  start  on  the 
field  projects  of  1928  by  that  time:  otherwise  approximately  $3,700  additional 
for  technical  salaries  will  be  required. 

Approximate  coat  and  distribution  of  work  for  the  field  season  of  1927 


Region 


Copper  River 

Alaska  Peninsula 

Yukon 

Airplane  map  compilation. 

General 

Mineral  resources 


Appropriation  for 
1927 


Appropriation  for 
192S 


Expenses 


1575 
1,800 
4,250 


lUO 


6.815 


I 
Salaries    Expenses 


1575 
1,445 
2,510 


4.530 


$1,925 

6.200 

2,750 

6.800 

810 


18,485 


Salaries 


$3,070 
8,170 
6.420 


1.675 
1.950 


21.185 


Total 


16,143 

17.615 

15,930 

6^800 

XSJS 

1,950 


51.000 


<*  Includes  $1,500  for  clerical  services. 


The  projected  work  in  the  Copper  Uiver  region  has  been  planned  to  gather 
data  regarding  the  geology  of  part  of  the  Nizina  and  Ghitinu  Valleys.  Only 
a  small  party,  in  charge  of  F.  H:  Mofflt  with  one  camp  hand,  has  been  assigned 
to  this  work.  This  survey  is  necessary  to  correlate  certain  of  the  investiga- 
tions tliat  have  been  made  in  the  region  in  earlier  years,  and  to  sui^lement 
those  more  general  observations  by  studying  certain  areas  in  greater  detail 
and  by  visiting  new  areas.  All  these  studies  are  directed  toward  solving  the 
geologic  conditions  i-elatiug  to  the  formation  of  the  copiier  ores  of  tlie  dis- 
trict, and  aiding  in  determining  the  geologic  history  of  that  part  of  Alaska. 
Mr.  Molfit  will  also  collect  data  regarding  the  general  development  of  the 
mining  industry  in  the  Copper  liivor  region  and  will  visit  such  (^lerating  mine^ 
as  time  and  other  conditions  permit. 

In  the  Alaska  Peninsula  the  work  plauuiKl  is  practically  a  contimnition  of 
the  surveys  made  at  the  head  of  Skweiitna  Uiver  in  the  season  of  1926.  A  com- 
bined geologic  and  topographic  party  in  charge  of  S.  R.  Cappe,  geologist,  with 
R.  H.  Sargent  toiK>gmpher,  left  in  May  to  carry  on  this  work.  The  ptirtv 
planned  to  land  on  the  west  side  of  Cook  Inlet  and  to  survey  the  route  west- 
ward to  the  mountains.  On  reaching  the  mountains  connection  with  the  sur- 
veys of  1926  will  be  effected  if  practicable,  and  the  rest  of  the  season  will  be 
spent  in  covering  an  much  of  the  unmapped  area  as  time  and  other  conditions 
permit.  This  is  a  region  about  which  practically  nothing  is  known  except  that 
there  is  a  broad  lowland  between  the  coast  of  Cook  Inlet  and  the  foothills, 
west  of  which  are  high,  rugged  mountains,  many  of  which  support  glaciers. 
It  is  believed  that  miuentlized  rock  similar  to  that  found  in  other  points  along 
the  Alaska  Range  may  also  occur  in  these  mountains.  Part  of  the  lowlands 
arc  undoubtedly  underlain  by  coal  beds. 

Geologic  and  toix>graphic  surveys  to  cover  parts  of  the  unexplored  region 
north  of  the  Yukon  have  been  approved.  These  surveys  will  connect  witli  the 
earlier  .surveys  made  in  iwirt  of  the  Chandalar  River  valley  and  will  be  car- 
ried through  as  much  of  the  countiy  to  the  north  and  east  as  practicable,  so 
as  to  join  with  tlie  sur\^ys  made  in  the  season  of  1920  on  Sheenjek  River.  In 
order  to  take  ad  vantage  of  the  l>etter  traveling  conditions  that  are  found 
before  (hi*  snow  disapi)ears.  Gerald  FitzGerald,  topographer,  left  in  February 
to  go  by  the  usual  routes  to  Fairbanks,  and  thence  overland  to  Fort  Yukon, 
where  he  procureil  the  necessary  supplies  for  a  six-months  field  season.  Ac- 
cording to  the  plans  Mr.  FitzGerald  and  the  outfit  were  then  to  proceed  over 
the  snow  to  a  suitable  place  on  the  East  Foi*k  of  Chandalar  RUrer  and  thence 
to  distribute  the  supplies  in  convenient  caches  for  use  during  the  summer. 
With  the  opening  of  navigation  J.  B.  Mertle.  jr.,  geologist,  in  charge  of  the 
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party,  w^it  by  the  usual  routes  down  the  Yukon  and  after  sticking  up  sup- 
plies and  equipment  at  Fort  Yukon  proceeded  up  Chandalar  River  to  join 
Mr.  FltzGerald.  The  region  is  so  little  known  that  no  forecast  of  what  the 
party  will  find  in  it  cun  yet  be  made,  but  presumably  parts  of  the  region  are 
mineral  bearing. 

Work  on  the  task  of  compiling  maps  frpm  the  airplane  pictures  taken  by' 
the  Navy  Department  has  been  kept  continuously  under  way,  and  an  additional 
allotment  has  been  made  from  the  appropriation  for  ld28  to  cover  the  cost  of 
preparing  the  photographs  and  taking  from  them  the  essential  data  to  be  incor- 
porated in  the  maps. 

The  only  work  of  a  general  character  that  was  to  be  done  in  the  field  season 
of  1^7  is  a  general  survey  of  the  mineral  industry,  especially  In  the  south- 
western part  of  Alaska.  This  work  was  assigned  to  Philip  S.  Smith,  who  left 
Washington  June  20  to  study  certain  of  the  mining  camps  in  Seward  Peninsula 
and  along  the  southwestern  part  of  Yukon  River. 

SALABIE8  AKD  OTHEB  EXPEHDITURE8 

The  item  for  other  technical  services  includes  all  payments  made  for  salaries 
of  the  permanent  technical  force  of  geologists  and  engineers.  It  covers  all  time 
sx)ent  on  various  projects,  exclusive  of  administrative  duties. 

There  has  been  a  material  reduction  in  the  technical  personnel  employed 
during  the  season  of  1927.  This  has  been  caused  by  the  small  amount  of  funds 
available,  which  has  made  it  necessary  to  dispense  with  all  but  two  topogra- 
phers. Even  a  further  reduction  in  field  activities  would  have  been  required  had 
not  a  furlough  of  five  montlis  been  granted  to  one  of  the  topographers.  The  cur- 
tailment resulted  in  setting  free  some  funds,  but  was  probably  a  greater  loss 
to  the  Government  than  the  total  saving,  because  important  work  had  to  be 
laid  aside  or  handled  less  efficiently  by  others  not  so  conversant  with  the  details, 
all  of  which  took  more  time  and  gave  less  sure  results.  Furthermore,  the  neces- 
sity for  all  the  higliest-grade  men  doing  many  minor  jobs  because  of  the  virtual 
elimination  of  assistants  of  lower  grades  and  salary  slowed  up  the  work  and 
doubtless  made  the  unit  cost  higher. 

The  item  for  administrative  salaries  covers  only  those  salaries  that  are  related 
to  the  administration  of  the  branch  as  a  whole.  The  amount  expended  for 
administration  is  unusually  low  because,  owing  to  the  shortage  of  funds,  it  has 
been  necessary  to  elimhiate  as  much  administration  as  possible  and  use  the 
cnstoninry  administrative  officers  on  field  projects. 

All  the  clerical  and  drafting  work  is  performed  by  one  chief  clerk,  one  as- 
sistant clerk,  and  one  draftsman.  Part  of  the  time  of  the  chief  clerk,  Miss 
L.  M.  Graves,  was  spent  in  branch  administration.  About  three-fourths  of  the 
time  of  the  assistant  clerk  is  devoted  to  the  preparation  of  the  statistical  inquiries 
relating  to  the  annual  mineral  production  of  the  Territory  and  tabulating  and 
computing  the  results  from  the  replies  to  these  inquiries.  The  clerical  perstmnel 
is  entirely  too  small  to  handle  the  large  volume  of  work,  so  that  only  the  most 
pressing  matters  can  be  attended  to,  and  many  Jobs  that  might  better  and 
niore  cheaply  be  done  by  a  clerk  must  now  l)e  done  by  the  technical  members 
''ather  than  incur  the  otherwise  inevitable  delay. 

Tlie  miscellaneous  expenses  for  the  operation  of  the  branch  are  comparatively 
sniall  and  do  not  Include  any  items  directly  required  In  connection  with  the 
field  projects,  such  as  equipment  and  supplies,  which  are  charged  directly 
Against  the  specific  projects  for  which  they  are  bought. 

MTXKRAL-LEASTNG  WORK 

The  mineral-leasing  work  in  Alaska  was  conducted  from  an  allot- 
ment of  $19,500  from  a  separate  item  in  the  appropriation  for  the 
geological  Survey.  In  order  that  the  policies  and  practices  that  have 
?een  oeveloped  for  handling  the  much  larijer  volume  of  similar  work 
^^  the  States  should  be  maintained  so  far  as  they  are  applicable  or 
appropriately  modified  to  meet  Alaskan  conditions  and  in  order  to 
utilize  the  existing  agency  that  is  conversant  with  Alaskan  affairs, 
tHe  general  administration  of  the  leasing  work  in  Alaska  rests 
Jointly  with  the  conservation  branch  and  the  Alaskan  branch.    For 
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the  conduct  of  the  field  work  an  office  is  maintained  at  Anchorage, 
Alaska,  in  charge  of  B.  D.  Stewart,  supervising  mining  engineer, 
with  a  staff  of  two  other  engineers,  together  with  the  necessary 
clerical  assistance.  During  the  fiscal  year  1927  the  following  was 
the  approximate  distribution  of  funds  expended  by  this  office : 

Administrative   salaries $3,500 

Other  technical  salaries 12,000 

Clerical  salaries 1, 500 

Field  and  ofllee  expenses 2,600 

19,500 

Much  of  the  time  of  the  administrative  officer  in  Alaska  is  given 
to  field  work  and  other  duties  not  regarded  as  strictly  administrative 
in  character,  so  that  only  a  proportional  part  of  the  salary  is  charged 
as  a  direct  administrative  expense  and  the  rest  is  included  in  the 
item  "  Other  technical  salaries." 

The  principal  leasing  activities  during  the  year  centered  around 
the  coat-mining  operations  along  the  line  of  the  Alaska  Railroad  in 
the  Matanuska  and  Healy  River  fields.  Here  the  work  of  the 
Federal  engineers  served  not  only  to  take  care  of  the  Government's 
direct  interest  in  its  various  leases  but  also  to  assist  the  operators 
with  sound  technical  advice,  which  enabled  them  to  solve  some  of 
their  problems  and  was  thus  of  indirect  benefit  to  the  Groveirnment 
and  the  mining  industry.  Investigations  were  also  made  during  tiie 
year  in  the  Porcupine  region,  Hyder  district,  and  part  of  the  Ketchi- 
kan region  of  southeastern  Alaska ;  in  the  Teikel  region,  north  of 
Valdez;  in  the  Port  Wells  district  and  otherparts  of  the  country 
adjacent  to  Prince  William  Sound;  in  the  E^nai  district;  in  tiie 
vicinity  of  Fairbanks;  at  many  places  in  the  Kuskokwim  Valley; 
and  in  most  of  the  mining  districts  of  Seward  Peninsula. 

In  addition  to  the  principal  assigned  work  of  this  group  of  engi- 
neers, their  familiarity  with  mining  matters  throughout  many  parts 
of  the  Territory  and  their  availability  for  consultation  enabled  them 
to  fi;ive  much  valuable  information  and  advice  to  many  of  the  Federal 
and  Territorial  agencies  in  Alaska  as  well  as  to  many  individuals, 
including  the  Alaska  Railroad,  the  Forest  Service,  the  governor, 
members  of  the  Territorial  legislature,  and  many  operators  and  pros- 
pectors. The  Alaska  office  also  acts  as  a  local  distributing  office  for 
nandling  publications  of  the  Greological  Survey  and  assists  in  fur- 
nishing the  main  office  with  information  on  many  phases  of  the 
mineral  industry. 

The  Alaska  office  was  one  of  the  activities  transferred  to  the 
Geological  Survey  from  the  Bureau  of  Mines  when  that  bureau  was 
taken  over  into  the  Department  of  Commerce  at  the  beginning  of 
the  last  fiscal  year.  One  of  the  reasons  for  that  change  was  that 
economies  of  operation  might  be  effected.  It  has  not  yet  been  prac- 
ticable to  put  mto  effect  many  of  the  changes  that  would  produce 
closer  coordination  between  the  two  types  of  work  carried  on  by  the 
Alaskan  branch,  because  both  appropriations  have  been  materially 
reduced,  so  that  the  work  could  not  be  maintained  even  on  its  former 
scale.  It  is  planned,  however,  that  when  funds  are  available  fuller 
utilization  of  this  office  in  the  regular  mineral-resources  woric  of  the 
Alaskan  branch  will  be  made  and  that  it  will  participate  in  many  of 
the  activities  now  carried  on  under  the  other  appropriation* 
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For  the  field  season  of  1927,  the  beginning  of  which  is  financed 
from  1927  funds  and  the  later  part  from  1928  funds,  there  will 
be  some  further  curtailment,  as  only  $14,500  has  been  allotted 
for  this  work  from  the  1928  apjpropnation.  This  amount  will  be 
barely  sufficient  to  pay  the  salaries  of  the  permanent  force  engaged 
in  leasing  work  with  a  small  allowance  for  the  maintenance  of  the 
office  and  the  necessary  traveling  expenses.  The  present  plans,  there- 
fore, contemplate  the  continuance  of  only  the  most  pressing  of  the 
investigations  and  will  doubtless  necessitate  even  further  reduction  of 
personnel  if  the  essential  duties  are  to  be  performed.  Under  these 
conditions  no  broad,  systematic  scheme  of  investigation  can  be 
planned  in  advance,  but  mstead  only  a  few  of  the  specinc  jobs  as  they 
arise  can  be  given  attention. 

TOFOOBAPHIC  BRANCH 

G.  H.  Bnu>SETE,  Chief  Topographic  Engineer 

ORGANIZATION  AND  PERSONNEL 

The  organization  of  the  topographic  branch  at  the  end  of  the  year 
lemains  unchanged  except  that  J.  H.  Wheat,  topographic  engineer  in 
charge  of  section  of  photographic  mapping,  nas  succeeded  T.  P. 
PencUeton,  who  resigned. 

The  technical  force  at  the  end  of  the  year  comprised  1  chief  topo- 
gjpaphic  engineer,  3  senior  topographic  engineers  in  charge  of  divi- 
sions, 12  topographic  engineers,  2  geodetic  engineers,  2  topographic 
and  geodetic  engineers,  122  associate,  assistant,  and  junior  topo- 
paphic,  geodetic,  or  cartographic  engineers,  and  27  engineering  field 
aids  and  draftsmen,  a  total  of  169.  The  clerical  force  comprised 
13  clerks. 

EXPENDITUBIS 

Ajtpropriotions  and  e^endAiures  for  topographic  surveys  for  the  fiscal  year 

ended  June  SO,  19t7 


state  or  project 


ApproprlatiODS  and  aDotments. 
Ciedits  on  account  of  leCunda^. 


Total  funds  available. 


Alabama. 

Aiisona... 

Aikansas. 

California. 

Coloredn. 

Delaware. 

Georgia... 

Hawaii — 

Idaho 

miDois 

lowm 


Kentucky. 

Maine 

Michigan.. 
MisBOurL. 
Nevada.... 


Appropria- 
tion, topo- 
grapnic  sur- 
veys 


|461,70a00 
1,358.M 


4fia;05a04 


16, 219. 61 
24,003.11 
4a  33 
26.242.34 
17,951.88 

9,230.10 

561.18 

2i60&39 

3,63L46 
40. 93a  74 

1,466.98 

5.83S.93 
49,323.41 

5, 580.  87 
17. 844. 38 
16,  241. 20 

1,038.78 


Repay- 
ments for 
work  per- 
formea  for 
other  Fed- 
eral units 


$43,831.75 
573.05 


Total  Fed- 
eral funds 


44,40180 


5, 157. 63 


5,092.86 


5,539.19 


State  cooper- 
ative funds 


Total 
funds 


$495, 531.  76 
1,931.99 


$409,898.70 


497,463.74  1      409,303.70 


16, 219. 51 
29, 16a  74 
43.33 
31,335.20 
17,961.88 

9, 23a  16 

661.18 

24,606.39 

9, 17a  65 
40, 93a  74 

1,46&98 

5. 83a  93 
49, 323. 41 

5, 580. 87 
17,844.38 
16, 241. 20 

1,03a  78 


13, 93a  21 
25,000.00 


14.000.84 

14, 714. 43 

2.915.25 

1,073.60 

19,001.86 


I904,92Sl46 
1,931.99 


49, 99a  30 

7, 04a  46 

19, 166.  41 

13, 500. 05 


906,857.44 


3a  157.  72 
54, 16a  74 
43.33 
45, 33a  04 
32, 66a  31 
12, 146. 41 

1,634.78 
43,60a25 

9, 170. 65 
93. 98a  41 

2,901.65 

5, 83a  93 
99, 321. 71 
12, 629. 33 
37,  Oia  79 
29. 741. 25 

1.03a  78 
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Appropriatioii9  and  expenditures  for  topoffraphio  mrveys  for  the  fiscal  year 

ended  June  SO,  1927 — Continued 


state  or  project 


Expenditures— Continued. 

New  Hampshire 

New  Mexico 

New  York 

North  Dakota 

Oklahoma 

Oregon 

Pennsylvania 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Books  for  library 

Computing 

Contingent 

Field  distribution  offices. 

Field  instruments 

Field  stationery 

Geographic  names 

Inspection  and  editing... 

Map  information 

One-millionth  maps 

M  iscellaneous  repay 

Office  salaries 

Photographic  mapping. . 
Relief  maps 


Approin'la- 
tion.  topo- 
graphic sur- 
veys 


10,804.49 

iaa72 

iai53.38 

ia461.60 

841.28 

6,338.37 

29,857.90 

15.300.70 

18,095.93 

6,106.87 

1,792.04 

11. 573. 10 

6,915l77 

2.900  55 

16,834.01 

147. 17 

•3,7^.55 

6,057.24 

1.003.33 

•2.0851 35 

•150  00 

3,826.36 

•  4. 139. 34 

3,199.38 

8,275.57 


Repay- 
ments for 
work  per- 
formed fbr 
other  Fed- 
eral units 


$11,845.59 


Total  Fed- 
eral funds 


State  cooper- 
ative funds 


Total 
funds 


2,238.37 


•5,404.44 
•855.29 
1, 413. 89 


Total  expenditures. 

Budget  reserve.— 

Unexpended  balance..... 


»  446, 273. 36 

5,80000 

985.58 


453,058.94 


14, 631. 26 


$21,65008 

130  72 

iai63.38 

ia46l.69 

84L28 

7.676.64 

29,867.90 

16,300  70 

18,095l93 

0,106.87 

1,792.04 

11,673.10 

S.0I&77 

2,960  65 

16,834.01 

147. 17 

3.794.55 

6,057.24 

1.003.33 

%085l36 

16000 

3,826i36 

4.139.34 

3,199.38 

8,275.57 

14, 531. 26 

6,40144 

855.29 

1,418.89 


$25,069.03 

3,00000 

2000000 

1^063.80 


2,307.76 
29,750  61 
11,629.03 
21,277.03 

7. 056.08 

5,098.62 
15^612.81 

1,476.59 


16,368.89 


4i4O4.80 


49a  678. 16 

6.80O00 

985.68 


44,404.80 


407,463.74 


$4^74001 

3.13a  72 

301151 3S 

26. 435.* 

84LS 

0.88i« 

60.e0&41 

26,829.73 

39.37296 

13. 165. » 

6.88aei 

27.185l91 

7. 39131 

2;90Ql5S 

33.20X90 

147.17 

3,794.55 

6.057.21 

1,00S.S 

2.085.35 

isain 

3,826.36 
4,iaOlM 
3,M38 
8^273.57 
14.53131 
5^40144 
85&« 

i.4ia« 


400,303.70      900l07L« 

5^80000 

•  965.56 


409,303.70 


006.857.44 


•  Represents  26  per  cent  of  expenditure;  balance  of  74  per  cent  included  in  charges  for  State  cooperatim 

*  $38l,y  11.83  expended  on  State  cooperation. 

GENERAIi    OFFICE    WORK 

General  office  work  consisted  in  the  inking  and  inspection  and 
editing  of  the  topographic  field  sheets  prior  to  their  submission  for 
reproauction  and  in  the  computation  and  adjustment  of  the  results 
of  control  field  work.  The  preparation  of  a  new  base  map  of  the 
United  States  was  completed.  A  map  of  the  Tacna-Arica  area  was 
prepared  for  the  Department  of  State,  and  a  map  of  the  town  of 
Arica  was  made  for  the  Boundary  Survey  Commission.  Cooperation 
with  the  Air  Corps,  United  States  Army,  was  continued  whereby 
aerial  photographs  were  furnished  for  use  in  topographic  mapping. 

SUMMARY  OF  RESULTS 


The  status  of  topographic  surveys  on  June  30,  1927,  is  shown  in 
the  following  table: 


ii#  inUmn  nh  li  ni  il    \\\\ 

JijI      1  5  i  S    1    1  Ms    SS  is    |a    J  11            s  i    5 

PI          »B  lis    n  =  is  i    ii  i!    is    i  i  i  ^  i  i'  is  :  "S 

liffll.NN  H  NMHMi  II  llllllrll 
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FIELD  SURVEYS 

Alahanm. — In  cooperation  with  the  State  geologist  of  Alabama  the  survey  of 
the  Montgomery,  Adger,  and  Eutaw  quadrangles  was  completed. 

Arizona. — In  cooperation  with  the  State  water  commissioner  of  Arizona  the 
survey  of  the  Bridge  Canyon,  Stoval,  and  Sentinel  No.  2  quadrangles  and  of  a 
dam  site  on  Williams  River,  in  Yuma  County,  was  completed  and  that  of  the 
Big  Horn  Mountains,  Kim,  Sentinel  No.  3,  Quartzsite  No.  1,  Quartzsite  No.  2, 
Powell  No.  1.  and  Powell  No.  4  quadrangles  was  begun.  For  the  conservation 
branch  a  plan  and  profile  survey  of  Little  Colorado  River  was  completed. 

California. — In  cooperation  with  the  State  engineer  of  California  the  survey 
of  the  Augiola.  Stratford,  Porterville,  Delano.  Pixley,  Eiarlimart,  Allensworth, 
Ducor,  Richgrove,  No.  47,  No.  48,  and  No.  54  quadrangles  and  of  the  Terra 
Bella  project  (parts  of  the  Ducor,  Porterville,  Success,  and  No.  49  quadrangles) 
was  completed  and  that  of  the  No.  55  quadrangle  was  begun.  At  the  request  of 
the  National  Park  Service  the  survey  of  the  Lassen  Volcanic  National  Park 
was  completed.    The  survey  of  the  Elk  Hills  Naval  Reserve  was  begun. 

Colorado. — In  cooperation  with  the  Colorado  School  of  Mines  the  survey  of 
the  Grand  Valley,  Roan  Creek,  and  Highmore  quadrangles  was  completed  and 
that  of  the  Taylor  Park  quadrangle  was  begun.  In  cooperation  with  the 
Colorado  Metal  Mining  Fund  the  survey  of  Bonanza  and  vicinity  was  extended. 
At  the  request  of  the  National  Park  Service  the  culture  was  revised  for  a 
part  of  the  Mesa  Verde  National  Park. 

Dela/ware. — In  cooperation  with  the  State  Highway  Department  of  Delaware 
the  resurvey  of  the  Deepwater  Point  quadrangle  was  continued  and  that  of  the 
Naxontown  Pond  quadrangle  was  begun  (areas  previously  surveyed  on  a 
smaller  scale). 

Georgia. — In  cooperation  with  the  State  geologist  of  Georgia  the  resurvey  of 
the  Tate  quadrangle  was  completed  (area  previously  surveyed  on  a  smaller 
scale). 

Hawaii. — In  cooperation  with  the  commissioner  of  public  lands  of  the  Terri- 
tory of  Hawaii  the  survey  of  the  Waiki  NE.  %  and  SE.  %,  Kaohe  SB.  %  and 
:r<HE.  ^,  Humuula  SW.  %  and  NW.  %,  and  Mauna  Kea  SE.  %  quadrangles  and 
the  island  of  Niihau  was  completed  and  that  of  the  Humuula  NB.  %  quadrangle 
-was  begun. 

Idaho. — At  the  request  of  the  Forest  Service  the  survey  of  the  Casto  quad- 
T-angle  was  completed.  For  the  conservation  branch  a  plan  and  profile  survey 
of  Clark  Fork  from  Horse  Creek,  Mont.,  to  Albany  Falls,  Idaho,  and  Pend 
Oreille  Lake  was  completed. 

lUinois. — In  cooperation  with  the  Illinois  Department  of  Registration  and 
Education,  Geological  Survey,  the  survey  of  the  Normal  and  Mount  Sterling 
quadrangles  and  the  Illinois  part  of  the  Vera  and  Nebo  quadrangles  was  com- 
pleted and  that  of  the  Pearl,  Meredosia,  Glasford,  luka,  Danvers,  McLean,  and 
Le  Roy  quadrangles  and  the  Illinois  part  of  the  Alton  quadrangle  was  begun. 
The  resurvey  of  the  Springfield  quadrangle  was  completed.  The  resurvey  of 
the  Wheeling.  Highland  Park.  Harvey.  Chicago  Loop,  Park  Ridge,  Jackson 
Park,  Calumet  City,  Evnnston  7^/^',  Tinley  Park,  Englewood,  and  Elmhurst 
Quadrangles  was  completed  and  that  of  the  Calumet  Lake  and  Mokena  quad- 
rangles was  begun  (areas  previously  sun^eyed  on  a  smaller  scale). 

India/na. — In  cooperation  with  the  Illinois  Department  of  Registration  and 
Education  the  resurvey  of  the  Indiana  part  of  the  Calumet  Lake  and  Calumet 
^ity  quadrangles  was  completed. 

/oicff. — In  cooperation  with  the  director  of  the  Iowa  Geological  Survey  the 
^rvey  of  the  Bondurant  quadrangle  was  begun. 

Kentucky. — In  cooperation  with  the  State  geologist  of  Kentucky  the  survey 
5,^  the  Taylorsville  quadrangle  and  of  the  Kentucky  part  of  the  Paducah, 
^''eenup.  Big  Stone  Gap,  Byrdstown,  Llllydale,  Tompkinsville,  Mound  City,  and 
^^Ithland  quadrangles  was  completed  and  that  of  the  La  Grange,  Big  Clifty, 
^^^elsboro,  and  Chilesburg  quadrangles  was  begun.  The  resurvey  of  the  Ken- 
tucky part  of  the  Middlesboro,  Hagan,  and  SneedviUe  quadrangles  was  com- 
P^^ted  (areas  previously  surveyed  on  a  smaller  scale). 

•ifafne. — In  cooperation  with  the  Public  Utilities  Commission  of  Maine  the 
!|^i^ey  of  the  Dixfield  quadrangle  was  completed  and  that  of  the  Rumford 
'^Us,  Stockholm,  and  Bigelow  quadrangles  was  begun.  In  cooperation  with 
"^  War  Department  the  survey  of  the  Lake  Duncan  quadrangle  was  begun. 
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Michigan. — In  cooperation  with  the  Michigan  Department  of  (Conservation. 
Geological  Survey,  the  survey  of  the  Mount  Clemens,  Corunna,  Three  Oaks, 
South  Haven,  and  Glen  Lord  quadrangles  was  completed  and  that  of  the  Benton 
Harbor,  Niles,  and  Breedsville  quadrangles  was  begun. 

Missouri. — In  cooperation  with  the  State  geologist  of  Missouri  the  survey  of 
the  Des  Arc  quadrangle  was  completed  and  that  of  the  Knob  Lick  and  Twelve- 
mile  quadrangles  and  the  resurvey  of  the  Fulton  No.  2  quadrangle  was  begun. 

Nevada. — ^At  the  request  of  the  geologic  branch  the  survey  of  the  Lowry  Peak 
quadrangle  was  completed.  At  the  request  of  the  Navy  Department  a  recon- 
naissance survey  of  Dry  Valley,  in  the  vicinity  of  Sand  Pass,  Washoe  County, 
was  completed. 

New  Hampshire. — In  cooperation  with  the  Highway  Department  of  New 
Hampshire  the  survey  of  the  Mount  Kearsarge,  Hillsboro,  and  Lovewell  Moun- 
tain quadrangles  and  the  New  Hampshire  part  of  the  Claremont  quadrangle 
was  completed  and  that  of  the  Danbury  and  Mascoma  Lake  quadrangles  was 
begun.  In  cooperation  with  the  War  Department  the  survey  of  the  New  Hump- 
shire  part  of  the  Averill  quadrangle  was  completed  and  that  of  the  Second  Lake 
quadrangle  was  begun. 

New  Mexico. — In  cooperation  with  the  State  engineer  of  New  Mexico  the 
survey  of  the  Tucumcari  quadrangle  was  begun. 

New  York. — In  cooperation  with  the  New  York  State  engineer  the  re'survey 
of  the  Cohoes  and  Coxsackie  quadrangles  was  completed  and  that  of  the 
Schenectady  quadrangle  was  resumed.  In  cooperation  with  the  commissioners 
of  the  Palisades  Interstate  Park  the  survey  of  the  Palisades  Park  was  begun. 

North  Dakota. — In  cooperation  with  the  State  engineer  of  North  Dakota  the 
survey  of  the  Kongsburg,  Coleharbor,  Benedict,  Minot,  Dogden,  and  Sawyer 
quadrangles  was  completed  and  that  of  the  Drake  quadrangle  was  begun. 

Oregon. — In  cooperation  with  the  State  engineer  of  Oregon  the  survey  of 
the  Bend  quadrangle  was  completed.  At  the  request  of  the  Forest  Service 
the  survey  of  the  Elkhorn  quadrangle  was  completed.  For  the  conservation 
branch  plan  and  prollle  surveys  of  the  Middle  Fork  of  Willamette  River  and 
Sandy  River  were  completed. 

Pennsylvania. — In  cooperation  with  the  Pennsylvania  Department  of  Forests 
and  Waters,  Topographic  and  Geological  Survey,  the  survey  of  the  YoangsviUe 
quadrangle  was  completed ;  that  of  the  Eagles  Mere,  Titusville,  TownvUle,  and 
Tidioute  quadrangles  was  continued;  and  that  of  the  ClearvUle  and  Hyndman 
quadrangles  was  begim. 

Tennessee. — In  cooperation  with  the  Tennessee  State  geologist  the  survey  of 
the  Gordonsville  and  Decherd  quadrangles  was  completed  and  that  of  the  Erin 
quadrangle  was  begun. 

Texas. — In  cooperation  with  the  Texas  Board  of  Water  Engineers  the  survey 
of  the  Quanali  3-a  and  Quanah  3-b  quadrangles  was  completed.  In  coopera- 
tion with  the  State  Reclamation  Department  of  Texas  the  survey  of  the  Upper 
Brazos  River  project,  Marlin  to  Jones  Bridge,  was  completed.  In  cooperation 
with  Orange  County,  Tex.,  the  survey  of  the  Orange  County  part  of  the  Lake- 
view.  Mauriceville,  Texla,  Terry,  Orangefield,  Vidor,  EiCho,  and  Orange  quad- 
rangles was  completed.  In  cooperation  with  separate  interests  acting  through 
the  Texas  Board  of  Water  Engineers  the  survey  of  the  Lufkin  4-b,  Lufkin  4-c 
Lufkin  4-d,  Zavulla  .Vc,  Zavalla  3-d,  Colmesneil  2-b,  and  Livingston  1-a  quad- 
rangles of  the  Neches  River  project  was  begun. 

Utah. — In  cooperation  witli  Weber  and  Davis  Counties,  Utah,  and  the  Bureau 
of  Reclamation  the  survey  of  these  counties  was  continued. 

Vennont. — In  cooperation  with  the  State  geologist  of  Vermont  the  survey  of 
the  Vermont  part  of  the  Claremont  and  Walpole  quadrangles  was  completed 
and  that  of  the  Hyde  Park  quadranj^le  was  begun.  In  cooperation  with  the 
War  Department  the  survey  of  the  Vermont  part  of  the  Averill  quadrangle 
was  completed. 

Virginia. — In  cooi>oration  with  the  director  of  the  Geological  Survey  of 
Virginia  the  survey  of  the  Critz  quadrangle  was  completed.  The  resurvey  of 
the  Covesvillo  quadrangle  was  completed  and  that  of  the  Remington  and  Speed- 
well quadrangles  was  begun  (areas  previously  surveyed  on  a  smaller  scale). 

Washi7igton. — In  cooperation  with  the  Department  of  Conservation  and  De- 
velopment of  Washington  the  survey  ()f  the  Chewelah  quadrangle  was  resumed. 
At  the  request  of  the  Fon'st  Service  the  survey  of  the  Washington  i»rt  of  the 
Hood  River  quadrangle  was  completed. 

West  Virginia. — In  cooperation  with  the  State  geologist  of  West  Virginia 
the  culture  was  revised  for  the  Logan  and  Holden  quadrangles  and  for  the 
West  Virginia  part  of  the  Matewan  and  Naugatuck  quadrangles. 
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Wisconsin, — In  cooperation  with  the  G^logical  and  Natural  History  Survey 
of  Wisconsin  the  survey  of  the  Whitehall,  North  Bend,  and  Galesville  quad- 
rangles and  the  Wisconsin  part  of  the  Winona  quadrangle  was  completed,  that 
of  the  Strum  quadrangle  resumed,  that  of  the  Montana  quadrangle  continued, 
and  that  of  the  La  Crescent  quadrangle  begun. 

• 

WATEB-BESOUBCES  BBAKCH 
N.  C.  Grovqk,  Chief  Hydraulic  Engineer 

ORGANIZATION   AND   PERSONNEL 

The  organization  of  the  water-resources  branch  is  the  same  as  last 
year,  and  the  changes  in  personnel  show  a  net  increase  of  3  in  the 
technical  force.  At  the  end  of  the  year  the  force  comprises  118 
technical  and  25  clerical  employees. 

FUNDS 

The  funds  available  for  disbursement  by  the  Geological  Survey  for 
the  work  on  water  resources  were  as  follows : 

Gaging  streams $151,000.00 

Repayments  hy  cooperating  Government  or  State  or- 
ganizations      132, 665. 31 

283, 565.  31 
COOPERATION 

Work  in  the  branch  is  largely  conducted  in  cooperation  with  Fed- 
eral bureaus;  State,  county,  municipal,  and  other  governmental 
a^ncies;  and  permittees  and  licensees  of  the  Federal  Power  Com- 
mission.   A  major  part  of  this  cooperation  is  set  forth  below. 

States. — ^The  following  amounts  were  expended  by  States  from 
cooperative  allotments,  in  addition,  several  State  agencies  cooper- 
ated by  furnishing  office  quarters  and  occasional  services  in  field  and 
office. 

Arizona $17, 000. 00 

California : 

State $23, 513. 07 

County  and  city  (gaging  streams) 18, 644. 87 

Municipal  (ground  water) 3,422.76 

45,580.70 

Colorado 806.02 

Hawaii : 

Territory $26,  827. 92 

Municipal 1, 080. 07 

27,007.99 

'  Idaho: 

Gaging  streams 13, 861.  32 

Ground  water 250.00 

14,111.32 

Illinois : 

State 4,  791.  70 

Municipal 60. 00 

4,  851.  70 

Iowa 1,  492.  81 

Kansas: 

State $1,  666. 53 

Municipjil 60.  00 

1,  720.  53 

Maine 5,215.27 
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Maryland : 

State , $296. 46 

Municipal 186. 12 

$432.58 

Massachusetts ' 3, 801. 44 

Minnesota 378. 63 

Missouri 9, 881. 92 

Montana 4, 943. 43 

Nevada 1, 687. 11 

New  Hampshire 1,895.31 

New  Jersey: 

Stream   gaging $11,249.35 

Ground  water 7, 878. 19 

19,127.54 

New  Mexico: 

State 347. 16 

CJounty 2, 615. 78 

2.962.94 

New  York: 

State 17, 595.  88 

Municipal 84. 00 

17.679.88 

North  Carolina: 

State 6, 793. 08 

Municipal 727. 83 

7.  520. 91 

Ohio 26, 316. 65 

Oregon : 

State $4, 991. 24 

Municipal i;413. 93 

6,405.17 

Pennsylvania 1, 684. 00 

Tennessee 13, 724. 46 

Texas 25, 035. 96 

Utah 6, 495. 49 

Virginia 14, 099. 03 

Washington : 

State $6. 751. 82 

Municipal , 1, 372. 58 

8, 124. 40 

West  Virginia 399. 86 

Wisconsin 6, 844. 93 

Wyoming , 4, 826. 01 

301, 458. 89 

The  work  done  under  cooperative  agreements  with  the  States  has 
been  restricted  to  studies  of  stream  flow,  except  in  Idaho,  New  Jersey- 
New  Mexico,  and  Pennsylvania,  where  ground-water  investigation^ 
have  been  made.    (See  pp.  48,  49.) 

Bureau  of  Recl^miution, — The  measurement  of  streams  that  are  to 
furnish  water  to  reclamation  projects  under  construction  was  .con- 
tinued in  cooperation  with  the  Bureau  of  Reclamation.  The  fieU 
work  was  done  by  Geological  Survey  engineers,  and  the  cost  was  mei 
by  the  Bureau  of  Reclamation  through  transfer  of  funds.  Geologi< 
investigations  were  made  for  the  Bureau  of  Reclamation  in  Ne^ 
Mexico  and  Washington. 

Oflce  of  Indian  Affairs. — In  accordance  with  authorization  b 
the  OflSce  of  Indian  Affairs,  stream  gaging  was  continued  in  th 
Colville,  Western  Shoshone,  and  Walker  River  Reservations  and  o 
Gila  and  San  Carlos  Rivers. 
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National  Park  Service. — Streams  in  the  Yosemite  and  Yellow- 
stone National  Parks  were  measured  during  the  year  at  stations  main- 
tained in  cooperation  with  the  National  JPark  Service. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with 
the  Forest  Service, 

Weather  Bureau. — Stream  gaging  has  been  continued  on  Colorado 
Siver  in  Arizona  in  cooperation  with  the  Weather  Bureau. 

OMce  of  the  Chief  of  Engtneers.—^ivesjxi  gaging  has  been  done 
in  the  basins  of  Tennessee  and  Cumberland  Rivers  in  cooperation 
with  the  office  of  the  Chief  of  Engineers. 

Bureau  of  Mines. — ^An  examination  for  a  ground-water  supply 
near  Amarillo,  Tex.,  was  made  for  the  Bureau  of  Mines. 

Devartment  of  Justice. — ^A  study  of  the  ground- water  supply  for 
a  Feaeral  institution  near  Alderson,  W.  Va.,  was  made  for  the  De- 
partment of  Justice. 

Department  of  State. — ^Within  the  year  the  G^logical  Survey  has 
taken  over  from  the  Department  of  State  the  stream  gaging  related 
to  the  division  between  the  United  States  and  Canada  of  the  waters 
of  Milk  and  St.  Mary  Rivers  and  between  the  United  States  and 
Mexico  of  the  waters  of  the  Bio  Grande.  An  investigation  is  being 
made  for  the  Department  of  State  of  seepage  losses  in  the  Bio 
Grande  with  especial  view  to  the  possible  location  of  reservoir  sites. 
The  cost  of  all  this  work  is  met  oy  funds  transferred  to  the  Geo* 
loncal  Survey  from  the  Department  of  State. 

Federal  Power  Corwmission. — ^The  operations  of  1  licensee  of  the 
Federal  Power  Commission  in  Arizona,  14  in  California,  1  in  Colo- 
rado, 7  in  Idaho,  1  in  Montana,  2  in  Nevada,  9  in  Oregon,  1  in  Utah^ 
6  in  Washington,  and  1  in  Wisconsin  and  of  8  permittees  of  the 
commission  in  Arizona,  1  in  Colorado^  4  in  Idano,  2  in  Oregon, 
1  in  Wyoming-Utah,  and  1  in  Wyoming  were  supervised  by  the 
Geological  Survey.    All  stream  gaging  by  permittees  of  the  commis- 
sion is  done  in  cooperation  with  the  Geological  Survey.    Such  co-^ 
operative  stream  gaging  is  in  process  in  Alabama,  Arkansas,  CaU- 
fomia,  Colorado,  Bionda,  Georgia,  Idaho,  Illinois,  Indiana,  E[en- 
tucky,  Maine,  Michigan,  Minnesota,  Missouri,  Montana,  New  Mexico, 
New  York^orth  Carolina,  Oklahoma,  Oregon,  Pennsylvania,  South 
Carolina,  Utah,  Virginia,  Washington,  West  Virgima,  Wisconsin, 
and  Wyoming. 

PUBLICATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  17  reports  and  4  separate  chapters.  At  the  end  of 
the  year  8  other  reports  were  in  press  and  27  manuscripts  were 
awaiting  editorial  work  or  funds  for  publication. 

CHARACTER   AND  METHOD  OP   WORK 

The  study  of  surface  waters,  which  consists  primarily  of  the 
measurement  of  the  flow  of  streams,  has  been  conducted  in  41 
States  and  Hawaii  at  selected  ga^ng  stations  at  which  the  volume 
of  water  carried  by  the  streams  is  measured  and  records  of  stage 
and  other  data,  from  which  the  daily  flow  of  the  stream  is  com- 
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piited,  are  collected.  At  the  end  of  the  year  1,749  gaging  stations 
were  being  maintained;  234  stations  were  discontinued  and  253  new 
stations  established  during  the  year.  Records  for  about  130  addi- 
tional stations  were  received,  ready  for  publication,  from  Govern- 
ment bureaus  and  private  persons,  and  a  number  of  Government  and 
State  organizations  and  individuals  cooperated  in  the  maintenance 
of  the  regular  gaging  stations. 

The  demands  of  the  public  for  precise  information  in  regard  to 
ground-water  resources  are  becoming  more  and  more  exacting  with 
increasing  need  for  the  water.  In  recent  years  considerable  reseanh 
into  the  principles  of  ground-water  hydrology  has  been  undertaken 
in  order  to  provide  a  more  secure  basis  for  ground-water  investi- 
gations. Work  on  the  laws  of  head  and  flow  of  artesian  water  has 
been  done  in  the  investigations  of  four  great  artesian  basins — ^that  of 
the  Dakota  sandstone  in  North  and  South  Dakota,  that  of  the  Coastal 
Plain  of  New  Jersey,  the  Roswell  Basin  in  New  Mexico,  and  the  basin 
in  the  vicinity  of  Honolulu.  Critical  studies  of  the  principles  of 
recharge  and  discharge  of  ground  water,  fluctuations  of  the  water 
table,  and  the  relation  of  vegetation  to  ground  water  have  been 
made  especially  in  the  investigations  in  the  Escalante  Valley,  Utah, 
and  the  Mokelumne  area  in  California.  In  connection  with  these 
studies  a  hydrologic  laboratory  and  three  experiment  stations  have 
been  maintained,  about  30  automatic  water-stage  recorders  have  been 
installed  over  observation  wells,  and  thousands  of  measurements  of 
water  levels  in  wells  have  been  made.  One  of  the  products  of  this 
work  is  a  paper  by  O.  E.  Meinzer  on  the  compressibility  and  elasticity 
of  artesian  aquifers.  During  the  year  considerable  attention  was 
given  bv  Mr.  Meinzer  to  the  geology  of  lar^e  springs,  the  occurrence 
and  beliavior  of  ebbing  and  flowing  springs,  the  history  of  the 
development  of  giiantitative  methods  in  ground- water  work  in  this 
country  and  in  Europe,  the  data  and  laws  of  seepage  losses  from 
streams,  and  the  general  problem  of  making  inventories  of  the  water 
that  falls  as  rain  or  snow. 

In  recent  years  most  of  the  geologic  investigations  of  reservoir 
sites  have  been  made  by  the  division  of  ground  water,  and  much 
attention  has  been  given  to  the  principles  involved  and  to  the  avail- 
able methods  of  investigation.  A  brief  ^neral  paper  on  the  geology 
of  reservoir  and  dam  sites,  with  a  bibliography,  has  been  prepami 
by  Kirk  Bryan  for  publication  as  a  water-supply  paper.  During  the 
year  investigations  relating  to  ground  water  and  reservoir  sites  were 
conducted  in  16  States  ana  Hawaii.  About  40  investigations  were  in 
progress,  of  which  18  were  completed  and  reports  thereon  submitted. 
Of  the  completed  reports  12  related  to  ground  water  and  6  to  reser- 
voir sites.  Eight  reports  that  were  completed  in  this  or  previous 
years  were  published,  3  of  them  by  the  Geological  Survey  and  5  bv 
the  Slate  of  New  Mexico.  Cooperation  was  continued  with  the  North 
Dakota  and  Minnesota  well  dnllere'  associations,  especially  with  the 
committees  of  these  associations  on  specifications  for  class  A  farm 
wells.  Attention  was  also  given  to  projects  for  organizing  associa- 
tions in  several  other  States  with  a  view  to  developing  higher  stand- 
ards and  better  results  in  water-well  drilling.  The  oivision  was  in- 
strumental in  bringing  about  a  conference  in  the  National  Research 
Council  on  well  drilling  and  well  records,  which  resulted  in  the  or- 
ganization of  a  committee  on  conservation  of  scientific  results  of 
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rilling  and  improvement  of  drilling  methods  and  equipment,  which 
unctions  as  a  committee  of  the  National  Research  Council  and  also 
s  the  national  committee  of  the  International  Well  Drilling  Con- 
Tess.  Mr.  Meinzer  serves  as  the  representative  of  water-well  drilling 
n  this  committee  and  also  us  the  representative  of  hydrology  on  the 
ouncil's  committee  on  sedimentation.  A  systematic  effort  is  made 
o  maintain  contact  with  European  hydroiocists,  and  abstracts  of 
>apers  published  in  this  country  on  {rround-water  hydrology  are 
umished  to  the  Kevue  de  geologie  and  the  Zentralblatt. 

The  work  on  quality  of  water  involved  tlie  examination  of  534 
amples  of  water  with  reference  to  their  dissolved  mineral  matter 
md  of  218  samples  taken  in  connection  witli  the  study  of  silt  carried 
ay  streams.  Information  as  to  the  chemical  character  of  surface  and 
ground  water  is  collected  and  is  made  available  through  publication 
and  by  correspondence.  The  methods  used  for  the  analysis  of  water 
»re  described  in  a  manuscript  that  was  nearly  completed  for  publi- 
cation during  the  year  1927,  A  short  paper  on  ''Natural  sodium 
lucarbonate  waters  in  the  United  States,"  by  W.  D.  Collins  and  C.  S. 
Howard,  was  published  in  Industrial  ancf  Engineering  Chemistry, 
and  a  note  on  "  The  radioactivity  of  natural  waters,"  by  W.  D.  Col- 
lins,  was  published  in  Public  Health  Reports, 

ITie  work  of  the  division  of  power  resources  comprised  the  prepa- 
ration of  monthly  and  annual  reports  of  the  production  of  electricity 
and  consumption  of  fuel  by  public-utility  power  plants,  a  report  of 
the  developed  water  power  of  the  United  States,  and  compilations 
of  the  stocK-s  of  coal  held  by  electric  public-utilttv  power  plants  for 
inclusion  in  reports  of  commercial  stocks  of  coal  undertaKen  quar- 
terly by  the  Bureau  of  Mines  of  the  Department  of  Commerce.  The 
monthly  and  annual  figures  of  output  of  electricity  and  fuel  con- 
Bunption  are  based  on  reports  submitted  by  concerns  producing  elec- 
tricity for  public  use.  On  January  1,  192(,  2.058  companies  operat- 
ing 3,805  power  plants  with  a  total  capacity  of  generators  of 
H,398,O00  kilowatts  were  on  the  list  of  companies  requested  to  submit 
reports  of  the  operation  of  their  power  plants.  Plants  whose  output 
ialess  than  10,000  kilowatt -hours  a  month  are  not  included.  Reports 
w  received  from  plants  representing  over  95  per  cent  of  the  capacity 
of  til  plants  listed.     The  output  of  plants  not  reporting  is  estimated. 

MltelrioUv  produced  t 
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The  marked  inipruvement  in  the  utilization  of  fuel  by  electric 
public-utility  powet  plants  during  the  period  covered  by  these  power 
i-eports  was  continued  durin)^  1^0,  when  the  average  consumption  of 
coal  wa^  Li)5  pounds  per  kiiowatt-lioiir,  a  decrease  of  about  7  per 
cent  from  the  fijnirc  for  19:^5.  The  conservation  of  fuel  due  to  this 
increase  in  efficiency  in  the  seven  years  since  1919  amounted  to  about 
100,000,000  tons  of  coal.  Tables  showing  the  capacity  of  all  prinie 
movers  used  in  the  production  of  power  in  the  United  States  and  tlie 
amount  of  power  produced  by  electric  public-utility  power  plants 
were  compiled  and  prepai-ed  for  publication  in  Water  Supply  Faper 
579,  which  will  contain  the  following  separate  papers:  "The  de%'e]- 

gtment  of  Iiorsepower  equipment  in  the  United  States,"  by  C.  B- 
augherty;  "Developed  and  potential  water  power  in  the  United 
States  and  monthlv  production  of  electricity  by  public-utihty  power 

Slants,  1919-1920,"  by  A.  H.  Horton ;  and  "  Growth  of  water-power 
evelopment  in  the  L'nited  States."  by  R.  W.  Davenport, 
The  investigation  of  the  water  [wwer  and  irrigation  resources  of 
the  public  lands  has  been  cuntinucd  during  the  year  in  areas  desig- 
nated and  with  the  use  of  funds  pi-uvided  by  the  conservation  brancB. 
The  work  has  been  done  by  a  small  personnel  working  from  three 
field  oSices.  It  has  consisted  of  the  examination  of  streams,  includ- 
ing tile  location  and  survey  of  power  and  reservoir  sites,  and  of 
neighboring  lands  to  deteimine  their  value  for  power  or  irrigatiOQ. 
and  the  preparation  of  reports,  either  for  office  use  or  for  publication, 
on  the  power  value  of  streams. 

WORK  OF  THE  VKAK  BY  STATES 

The  following  table  shows  by  States  tlie  number  of  ^ging  sta- 
tions maintained  for  the  collection  of  stream-floiv  recoras  and  tlie 
interest  in  those  stations  of  the  agencies  cooperating  with  the 
Geological  Survey: 
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ska.— Fiv&  snmpleii  of  spring  voter  were  unnlraetl  for  the  Alaska  Rail- 

:otia. — Slime  proeresa  was  ronde  on  ii  report  on  the  geology  and  water 
rees  of  Son  Feiiro  Vallty.  by  Kirk  Bryun  and  G.  K.  P.  Smith.  Water- 
y  Paper  59e-B,  "Quality  of  water  of  Colorado  River,  1925-26,"  was 
red  and  analyses  were  made  of  ndtlltlonal  samples  collected  from  the 
throughout  the  year  at  Grand  Canyon.  Topiick,  and  Yuma.     Field  studies 

S.  Howard  at  the  sampling  points  improved  the  methods  of  sampling 
aade  the  reHults  more  useful.  Hydraulic  engineers  accompanied  a  topo- 
Ic  survey  party  that  mapped  Little  Colorado  River  from  Tolchlco  to  the 
1  of  the  river.    Surveys  of  all  dam  sites  In  that  stretch  were  mode 

their  snperrls^on,  and  a  report  on  the  potential  water  power  and  storage 
Ities  of  the  dam  sites  Is  In  preparafiun. 

■awan. — Studies  of  the  temperature  and  mineral  composition  of  the  water 
t  Springs  National  Park  were  continued  by  Mr.  Bryan. 
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Calif amia. — ^Water  levels  were  measured  in  selected  wells  in  southern  Cali- 
fornia under  the  direction  of  F.  0.  Kbert.  The  record  now  covers  a  period  of 
23  years.  Work  was  actively  continued  on  an  investigation  of  the  ground  water 
in  the  alluvial  fan  of  Mokelumue  Kivor  by  n.  T.  Stearns,  T.  W.  Robinson,  B.  S. 
Barnes,  and  G.  H.  Taylor.  This  investigation  receives  financial  support  from  the 
East  Bay  municipal  utility  district.  Tlie  work  lias  been  extended,  at  the  request 
of  the  State  division  of  water  rights,  to  include  the  adjacent  fan  of  Cala- 
veras River.  Some  of  the  'large  and  hot  springs  in  the  region  of  volcanic  rock 
in  northeastern  California  were  examined  by  Messrs.  Meinzer  and  Steams, 
and  Mr.  Stearns  prepared  a  brief  pai)er  on  the  geology  of  the  Lava  Beds  National 
Monument.  The  geology  of  the  Mill  Creek  and  Elk  Creek  dam  sites  and  Round 
Valley  reservoir  site,  on  the  Middle  Fork  of  Eel  River,  in  Mendocino  County, 
was  examined  by  Mr.  Stearns,  who  i)repared  a  report  on  tlie  subject.  Field  and 
office  studies  were  made  of  the  probable  future  stages  of  Salton  Sink,  and  a 
report  is  being  preimred  for  office  use  in  determining  whether  tbe  amount  of 
land  withdrawn  from  settlement  along  the  shore  shall  be  increased  or  d^reased. 

Colorado. — Reports  have  been  completed  on  the  water-power  resources  of 
the  upper  San  Juan  River  and  on  the  utilization  of  Colorado  River  in  Colorado 
and  Utah  to  the  mouth  of  Green  River. 

District  of  Cblumhia. — Anulyses  were  made  of  16  samples  of  lioiler  water  and 
scale  in  connection  with  studies  of  the  Bureau  of  Mines  on  the  operation  of 
Government  boiler  plants  in  the  District. 

Florida. — Eight  additional  analyses  were  made  for  the  report  on  the  chemical 
character  of  the  waters  of  Florida,  which  had  been  transmitted  for  i>ublication 
in  September,  1925. 

Haxoaii. — ^The  report  on  methods  of  exploring  and  repairing  leaky  arteslaii 
wells  on  the  island  of  Oahu  by  .J(^hn  McCombs  was  published  as  a  part  of 
Water  Supply  Paper  596-A.  The  report  on  **  Geology  and  ground-water  resources 
of  the  Kau  district.  Island  of  Hawaii."  by  H.  T.  Steams  and  W.  O.  Clark, 
with  an  introductory  chapter  on  the  ground-water  conditions  in  the  Hawaiian 
Islands  by  O.  E.  Meinzer,  was  completed  and  is  to  be  published  as  a  water- 
supply  paper. 

Idaho. — Observations  were  continued  in  the  Mud  Lake  Basin,  and  some 
progress  was  made  by  Mr.  Stearns  and  L.  L.  Bryan  on  the  final  report  on 
this  basin.  The  geology  and  water  supplies  of  the  Craters  of  the  Moon  National 
Monument  were  studied  in  cooperation  with  the  Idaho  Bureau  of  Mines  and 
Geology  by  Mr.  Stearns,  who  prepared  a  report  concerning  an  improved  water 
supply  for  the  monument,  which  was  transmitted  to  the  National  Park  Service, 
and  a  report  on  the  volcanic  features  of  the  monument,  which  was  transmitted 
to  the  Idaho  Bureau  of  Mines  and  Geology  for  publication.  A  manuscript 
report  on  the  power  resources  of  the  Clearwater  River  Basin  was  completed 
and  opened  for  public  inspection. 

Louisiana. — Six  waters  associated  with  oil  and  gas  wells  in  and  near  Onacbita 
Parish  were  analyzed. 

Montana. — Progress  on  the  reports  on  tlie  ground-water  resources  of  Big 
Horn  and  Fergus  Counties  was  made  by  G.  M.  Hall.  An  office  study  was  made 
of  the  water  supply  of  streams  in  the  Clark  Fork  Basin. 

"Seic  Jersey. — The  investigation  of  the  quantities  of  ground  water  available 
in  different  parts  of  New  Jersey  was  eontinue<l  during  the  year  in  cooperation 
with  the  State  Department  of  Conservation  and  Development.  The  work  was 
in  charge  of  D.  G.  Thompson,  who  was  assisted  in  the  first  part  of  the  year 
by  E.  W.  Downs  and  later  by  II.  C.  Barksdale.  A  rei)ort  on  the  Asbury  Park 
area  was  completed  and  transmitted  to  the  Department  of  Conservation  and 
Development  for  publication,  and  progress  was  made  on  a  report  on  the  Cam- 
den area.  Observations  were  continued,  as  in  previous  years,  at  two  experi- 
ment stations  and  on  numerous  observation  wells.  New  work  was  begun  on 
water  in  the  Triasslc  rocks  in  the  Metropolitan  district  Analyses  of  54  sam- 
ples of  water  were  made,  and  36  were  tested  with  reference  to  contamination 
with  salt  water. 

A'etr  Mexico. — Five  reports  prepjired  by  the  division  of  ground  water  were 
published  in  the  Seventh  Biennial  Report  of  the  New  Mexico  State  Engineer, 
as  follows :  "  Rei>ort  on  investigations  in  the  Roswell  Artesian  Basin.'*  by  A.  Q. 
Fiedler;  "Geolog>'  and  artesian  water  prospects  in  the  San  Jose-Rio  Paerco 
Valley,  in  Sandoval  County,"  by  B.  C.  Roni(*k;  "  Ground-tvater  reconnaissance 
in  Socorro  County,"  by  Kirk  Bryan ;  "  Ground-water  reconnaissance  in  DeBaca 
County,"  by  Kirk  Bryan ;  and  "  Geology  and  ground-water  resources  of  the 
drainage  basin  of  the  Rio  Penasco  above  Hoi>e,"  by  B.  C.  Renick.  The  investi- 
gation of  the  Roswell  artesian  basin  was  ccmtinued  by  Mr.  Fiedler  and  S. 
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spencer  Xje,  with  financial  fmpport  from  the  State  and  from  Chaves  and  Eddy 
>>nnties.  The  geology-  of  the  country  nlon?  Gallinas  River  with  reference  to 
K>ssible  seepage  losses  was  examined  by  A.  M.  Piper  for  the  Bureau  of  Reclama- 
ion,  in  connection  with  the  adjudication  of  water  rii^ts  on  the  Pecos  River 
jystom.  Tlie  geology  of  two  reservoir  sites  along  the  Rio  Penasco  was  studied 
>y  Mr  Nye.  and  a  report  thereon  was  transmitted  to  the  State  engineer.  The 
reology  of  the  vicinity  of  the  Avalon  Reservoir,  in  the  Carlsbad  project,  was 
nvestigated  by  Kirk  Brynn  with  reference  to  possible  leakage  if  the  reservoir 
vere  enlarged,  and  a  rei^ort  was  transmitted  to  the  Bureau  of  Reclamation. 

NffTth  Carolina. — A  paper  on  "  Surface  waters  of  North  Carolina,"  by  Mar- 
!:aret  D.  Foster,  was  published  in  Industrial  and  Engineering  Chemistry.  The 
18  new  analyses  in  this  ixiper  and  41  others  were  transmitted  to  the  State 
OepartmerJt  of  Conservation  and  Development  for  publication  witli  other 
mnlyses  to  be  made  by  the  State. 

Oregon. — A  report  on  reservoir  and  tunnel  sites  in  the  Owj'hee  irrigation 
>roject,  by  Mr.  Biyan,  was  completed  for  publication  in  a  water-«upply  iiaper. 
]^eolo^e  examinations  of  43  dam  sites  in  the  western  part  of  the  State  were 
nade  by  Mr.  Steams,  who  prepared  a  report  on  these  sites.  Mr.  Steams 
il.so  partly  completed  a  report  on  the  geology  and  water  resources  of  the  middle 
[>eschutes  Basin. 

Pennsylvania. — A  report  on  the  ground  water  in  14  counties  in  south- 
eastern Pennsylvania,  including  Philadelphia,  was  nearly  completed  by  Mr. 
Flail.  A  survey  of  the  ground-water  conditions  in  six  counties  in  the  south- 
►vestem  part  of  the  State,  including  Pittsburgh,  was  made  by  Mr.  Piper,  and  a 
'eport  on  this  area  was  partly  prepared  by  him.  Analyses  were  made  of  98 
samples  of  water  collected  by  Mr.  Piper.  The  ground-water  work  in  Pennsyl- 
'ania  is  conducted  in  cooperation  with  the  State  geologist. 

Rhode  Island. — A  report  on  the  chemical  character  of  the  waters  of  Rhode 
[sland.  for  which  analyses  were  made  in  1926,  was  practically  completed. 

South  Carolina. — Some  progress  was  made  on  a  report  on  the  geology  and 
nronnd-water  conditions  of  the  Coastal  Plain  of  South  Carolina,  by  C.  W.  Cooke, 
)f  the  geologic  branch. 

South  Dakota. — ^A  paper  entitled  "  Problems  of  the  soft-water  supply  of  the 
Dakota  sandstone,  with  special  reference  to  the  conditions  at  Canton.  S.  Dak.," 
vas  prepared  by  Mr.  Meinzer  for  publication  as  a  contribution  to  hydrology. 

Tennessee. — Plans  were  perfected  for  a  survey  of  ground  water  in  Tennessee, 
:o  be  undertaken,  in  cooperation  with  the  State  Geological  Survey,  in  the  fiscal 
rear  1928. 

Texas. — Several  days  were  spent  by  Mr.  Meinzer,  in  company  with  J.  A. 
Sorris,  chairman  of  the  State  Board  of  Water  Engineers,  and  C.  E.  Ellsworth, 
iistrict  /engineer,  in  a  study  of  the  decline  in  head  in  the  artesian  basin  in  the 
ricinity  of  Glen  Rose.  An  examination  in  the  vicinity  of  Amarillo  was  made 
by  Mr.  Nye  to  assist  the  Bureau  of  Mines  in  locating  a  water  supply  for  a 
tielium-processing  plant.  The  chemical  character  of  nine  samples  of  water 
ivas  determined  by  imrtial  analyses. 

Utah. — ^The  study  of  discharge  of  ground  water  in  Escalante  Valley,  Utah, 
was  continued  by  W.  N.  White,  and  he  prepared  a  preliminary  report  on  the 
nibject  Considerable  progress  has  been  nmde  on  a  report  on  the  utilization 
>f  Green  River  in  Wyoming,  Colorado,  and  Utah.  Data  on  the  power  value 
>f  lands  along  Ogden  and  Provo  Rivers  and  in  Tooele  County  were  prepared 
'or  ofiice  use.  A  supplementary  report,  based  on  a  field  investigation  made  in 
I  previous  year  on  an  application  for  right  of  way  for  a  canal  on  Huntington 
liver,  was  made  at  the  request  of  the  Federal  Power  Commission.  In  con- 
lection  with  the  supervision  of  investigational  work  and  construction  under 
jermits  and  licenses  of  the  Federal  Power  Commission  a  report  was  made  to 
:he  commission  on  the  application  of  the  Utah  Power  &  Light  Co.  for  a  license 
o  develop  power  at  the  Flaming  Gorge  site  on  Green  River. 

Virffinia. — ^At  the  request  of  the  State  geologist,  an  examination  of  the 
:round-water  conditions  in  the  vicinity  of  Pulaski  was  made  by  Mr.  Meinzer, 
vho  prepared  a  report  on  the  sources  for  an  enlarged  water  supply  for  that 
•ity.  This  report  was  transmitted  by  the  State  geologist  to  the  city  authori- 
ies.  Observations  were  made  by  Mr.  Meinzer  on  two  of  the  ebbing  and  flowing 
prings  in  the  State.  A  project  was  begun  to  make  weekly  measurements  of 
he  water  level  in  a  well  in  Arlington  County  in  order  to  have  reliable  informa- 
ion  as  to  the  stage  of  the  water  table. 

Washington. — ^A  brief  report  on  the  geology  of  the  proposed  pressure  tunnel 
n  the  Kittitas  division  of  the  Yakima  project  was  prepared  by  Mr.  Bryan  and 
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transmitted  to  the  Bureau  of  Redamation.  Analyses  of  six  samides  and  partial 
analyses  of  three  samples  of  surface  waters  were  made  for  the  city  of  Taeoma 
in  connection  with  studies  of  additional  water  supply.  Work  has  been  continued 
on  river  surveys  and  power  investigations  of  streams  draining  the  Olympic 
Range. 

West  Virginia. — An  examination  of  the  ground-water  conditions  at  the  Federal 
prison  near  Alderson  was  made  by  Mr.  Meinzer,  and  a  report  by  him,  with 
recommendations  for  drilling,  was  transmitted  to  the  Department  of  Justice. 

CONSEBVATION  BRANCH 

Herman  Stablee,  Chief 

The  field  work  of  the  conservation  branch  is  coextensive  with  the 
public  domain  of  the  United  States,  including  Alaska,  and  with  the 
principal  mineral-producing  Indian  reservations.  Its  duties  include 
the  classification  oi  lands  according  to  their  highest  use,  the  protec- 
tion of  the  public  interest  in  undeveloped  mineral,  water  power,  and 
agricultural  resources,  and  the  promotion  of  economical  and  efficient 
development  of  mineral  deposits  on  public  and  Indian  land. 

FERSONKEL  CHAKOES 

During  the  fiscal  year  there  were  30  separations,  all  resignations 
except  four  terminations  by  reason  of  discontinuance  of  work,  and 
34  appointments  were  made.  On  June  30,  1927,  the  personnel  of  the 
branch,  both  office  and  field,  numbered  141,  consisting  of  79  profes- 
sional and  subprofessional  and  62  clerical  employees.  The  turnover 
of  professional  field  employees  was  reduced  from  50  to  33  x)er  cent 
during  the  year. 

FUNDS 

The  funds  appropriated  for  the  work  of  the  conservation  branch 
for  the  fiscal  year  were  as  follows: 

Classification  of  lands $240,000 

Supervision  of  leasing  operations 292,500 

Supervision  of  naval-reserve  operations 50,000 

582,500 

This  is  a  decrease  of  more  than  $38,000  from  the  appropriations  for 
the  preceding  year. 

CORBESPOXDBNCE 

During  the  year  24,170  letters  were  received  in  the  Wasliington 
office,  a  decrease  of  436  from  the  fiscal  year  1926.  In  addition,  about 
27,500  pieces  of  miscellaneous  correspondence  were  received  for 
information,  transmitted  to  the  appropriate  field  office,  or  filing. 
Within  the  same  period  18,652  letters  and  reports  were  prepared  and 
sent  out,  a  decrease  of  1,135.  In  addition,  about  10,850  pieces  of 
miscellaneous  correspondence  were  sent  out.  There  was,  however,  a 
material  increase  in  pending  material  or  unfinished  business. 

SUMMARY  OF  C)PEKAT10N«  BY  STATES 

Alatiku. — Work  limited  mostly  to  handling  in  tlie  Wasliington  office  of  applica- 
tions under  public-lnnd  laws  and  maintaining  records  of  and  furnishing  advice 
for  mineral-leasing  operations,  wliicli  include  1,030  oil  and  gas  prospecting  per- 
niifa,  9  coal  leases,  20  coal  pt^rniits,  and  3  coal  licenses;  coal  production,  93,410 
tons.    Increased  iH)wor-site  reserves  bj'  4,531  acres. 

Alabam4i. — SuiKjrvisod  coal  lease  of  1,840  acres,  production  22,845  tons; 
made  reconnaissance  of  oil  and  pas  oiierations. 
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Arizona. — Made  field  inyostigation  of  homestead  applications;  designated 
9.680  acres  under  the  enlarged  and  41,407  acres  under  the  stock-raising  liome- 
stead  act ;  reserved  15,286  acres  as  power  sites  and  eliminated  9.666  acres  from 
power-site  reserves;  increased  public-water  withdrawals  by  2,206  acres;  made 
survey  and  began  report  on  water  power  and  irrigation  of  basin  of  Little 
Colorado  River ;  supervised  operations  on  3  coal  permits,  810  oil  and  gas  permits, 
3  sodium  permits,  and  22  potash  permits,  and  on  Indian  lands. 

Arkansas, — Increased  power-site  reserves  by  1,120  acres ;  supervised  4  oil  and 

gas  permits. 

California. — Made  field  examinations  of  homestead  applications;  designated 
21,764  acres  under  the  enlarged  and  75,990  acres  under  the  stock-raising  home- 
stead net;  Increased  public-water  withdrawals  by  8,731  acres;  added  144,596 
acres  to  power-site  ret^erves  and  eliminated  1,754  acres ;  examined  and  reported 
on  power  sites  in  Eel  River  Basin  and  requirements  of  drainage  reservoir  for 
Saltan  Sea  Basin ;  examined  structural  conditions  with  respect  to  oil  and  gas  in 
parts  of  Ventura  and  Kern  Counties ;  supervised  5  coal  permits,  5  potash  leases 
with  production  of  5,911  tons  of  salts,  1  sodium  permit,  and  2,755  oil  and  gas 
permits  and  140  leases  with  production  of  19,750,687  barrels  and  royalty  of 
$4,415,740.80 ;  maintained  office  and  oil-field  camp  at  Taft. 

Colorado. — ^Made  field  examination  of  homestead  applications  and  general 
agricultural  classification  of  plains  area;  designated  86,041  acres  under  the 
enlarged  and  155,565  acres  under  the  stock-raising  homestead  act;  increased 
public-wnter  withdrawals  by  80  acres;  reserved  24,175  acres  as  power  sites; 
made  i>ower  surveys,  investigations,  or  reports  on  Colorado,  Green,  and  San 
Juun  Rivers;  eliminated  60,741  acres  from  coal-land  withdrawal  and  classified 
19,080  acres  as  coal  land ;  defined  the  *'  known  geologic  structure  *'  of  the  North 
McCallum  oil  and  gus  field ;  male  coal  investigations  in  Routt,  Mesa,  and  Moffat 
Counties ;  made  oil  and  gas  investigations  in  Baca  and  parts  of  adjacent  coun- 
ties: supervised  34  coal  permits,  8  licenses,  and  60  leases  with  production  of 
448,552  tons,  3  potash  permits,  and  3,078  oil  and  gas  permits  and  8  leases  with 
production  of  723,193  barrels  and  royalty  of  $55,456.24;  maintained  offices  at 
Denver. 

Florida. — Eliminated  6,330  acres  from  phosphate  withdrawal;  investigated 
phosphate  lands  in  Charlotte,  Glades,  Highlands,  and  Lee  Counties. 

Idaho. — Made  field  examination  of  homestead  applications ;  designated  20,096 
;icres  under  the  enlarged  and  81,953  acres  under  the  stock-raising  homestead  act; 
increased  public-water  withdrawals  by  160  acres ;  added  122.738  acres  to  power- 
site  reserves  and  eliminated  5,221  acres;  made  investigations  and  surveys  of 
I>ower  possibilities  on  Middle  and  South  Forks  of  Salmon  River,  Boise  River 
and  tributaries,  and  Clark  Fork,  including  Pend  Oreille  Lake;  eliminated  5,080 
acres  from  phosi^ate  withdrawal;  made  miscellaneous  mineral  examinations; 
supervised  7  coal  permits,  1  sodium  permit,  2  phosphate  leases  with  production 
of  23.854  tons,  and  168  oil  and  gas  permits. 

Kanufhs. — Made  field  examination  of  homestead  applications  and  general  agri- 
cultural classification  of  western  part ;  designated  320  acres  under  the  enlarged- 
homestead  act ;  supervised  5  oil  and  gas  permits. 

Louisiana. — Made  re<'onnaissance  of  oil  and  gas  operations;  supervised  45 
oil  and  gas  and  sulphur  i)erniits  with  production  of  26,371  Imrrels  and  royaltv  of 
^12,013.32. 

Michigan. — Supervised  1  oil  and  j?as  permit. 

Mississippi, — Made  reconnaissance  of  oil  and  gas  operations,  classified  42 
acres  as  oil  and  gas  land,  supervised  2  oil  and  gas  permits. 

Montana. — Made  field  examination  of  homestead  applications  and  general 
agricultural  classification  of  plains  region;  designated  42,244  acres  under  the 
enlarged  and  133,444  acres  under  the  stock-raising  homestead  act ;  eliminated  40 
acres  from  public- water  reserves;  added  177  acres  to  i)ower-site  reserves  and 
eliminated  2,000  acres;  eliminated  277,109  acres  from  coal  withdrawal  and 
classified  142,028  acres  as  coal  land :  revised  definition  of  *'  known  geologic 
structure  "  of  Cat  Creek  oil  and  gas  field ;  made  coal  investigations  in  Carbon, 
McCone,  and  Powder  River  Counties;  supervised  12  coal  permits,  7  licenses, 
and  45  leases  with  production  of  278,896  tons,  3,077  oil  and  gas  permits  and  40 
leases  with  production  of  1,226,274  barrels  and  royalty  of  $139,474.88,  and  opera- 
tions on  Indian  lands ;   maintained  offices  at  Billings,  Shelby,  and  Cat  Creek. 

Tfebraska. — Made  field  examination  of  homestead  applications  and  general 
agricultural  classification  of  western  part;  designated  5,^5  acres  under  the 
stock-raising  homestead  act ;  supervised  9  oil  and  gas  permits. 

Nevada. — ^Made  field  examination  of  homestead  applications :  designated 
1.845  acres  under  the  enlarged  and  45,901  acres  under  the  stock-raising  home- 
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Stead  act;  designated  17,040  acres  under  the  ground-water  reclamatiuu  act, 
added  1.110  acres  to  public-water  reserves;  added  388  acres  to  power-site 
reserves;  supervised  3  coal  permitti,  15  sodium  permits,  1  sodium  lease  with 
production  of  302  tons  of  salts,  2  potasli  permits,  and  836  oil  and  gas  permits. 

New  Mexico. — Made  field  examination  of  homestead  applications ;  designated 
105,356  acres  under  the  stock-raising  homestead  act ;  added  925  acres  to  public- 
water  reserves;  eliminated  2,797  acres  from  power-site  reserves;  made  survey 
and  examination  of  ix)wer  and  irrigation  possibilities  of  San  Juan  Basin; 
eliminated  73,713  acres  from  coal  withdrawal  and  classified '12,288  acres  as  coal 
land;  examined  oil  and  gas  regions  and  prepared  structural  map  of  Artesia 
oil  field;  supervised  60  coal  permits  and  9  leases  with  production  of  85,005 
tons,  1  sodium  permit,  24  potassh  permits,  and  3,616  oil  and  gas  permits  and  6 
leases  with  production  of  39,804  barrels  and  royalty  of  $9,445.74;  maintained 
ofiices  at  Shiprock  and  Roswell;  supervised  oil  and  gas  operations  on  Navajo 
Indian  Reservation. 

North  Dakota. — ^Made  field  examination  of  homestead  applications  and  gen- 
eral agricultural  classification  of  western  part ;  designated  955  acres  under  the 
enlarged-homestead  act;  supervised  3  coal  permits,  2  licenses,  and  32  leases 
with  production  of  215,540  tons,  and  25  oil  and  gas  permits. 

Oklahoma. — ^Made  field  examination  of  homestead  applications;  designated 
2,057  acres  under  the  stock-raising  homestead  act;  made  coal  examination  in 
the  vicinity  of  Stigler;  revised  definition  of  "known  geologic  structure"  of 
Bed  Biver  oil  fields;  prepared  structural  map  of  Bed  Biver  oil  fields:  super- 
vised lead,  zinc,  coal,  oil,  and  gas  leasing  operations  on  Indian  lands,  and 
made  aero-photographic  map  of  Quapaw  lead  and  zinc  lands ;  supervised  58  oil 
and  gas  permits  and  17  leases  on  public  lands  with  production  of  491,254  l>arrels 
and  royalty  of  $182,829.59;  maintained  offices  at  Muskogee,  Gushing,  Okmulgee, 
Shawnee,  Sapulpa,  McAlester,  Miami,  and  Ardmore. 

Oregon, — Made  field  examination  of  homestead  applications ;  designated  3,253 
acres  under  the  enlarged  and  58,352  acres  under  the  stock-raising  homestead 
act;  added  320  acres  to  public-water  reserves;  added  98,746  acres  to  power- 
site  reserves,  and  eliminated  1,931  acres ;  made  power  surveys,  investigatioiw, 
and  reports  on  Middle  Fork  of  Williamette,  Sandy,  Umpqua,  McKenzle,  and 
Siletz  Bivers ;  supervised  4  coal  permits  and  2  coal  leases  with  production  of  423 
tons,  1  sodium  permit,  1  potash  permit,  1  oil-shale  lease,  and  59  oil  and  gas 
permits. 

South  Dakota. — Made  field  examination  of  homestead  applications  and  geu- 
eral  agricultural  examination  of  western  part;  designated  11,105  acres  under 
the  stock-raising  homestead  act;  added  40  acres  to  power-site  reserves:  super- 
vised 1  coal  lease  with  production  of  912  tons  and  137  oil  and  gas  permits. 

Utah. — ^Made  field  examination  of  homestead  applications ;  designated  116,3^ 
acres  and  eliminated  239,160  acres  from  designation  under  the  enlarged-home- 
stead act ;  designated  164,103  acres  and  eliminated  5,640  acres  from  designation 
under  the  stock-raising  homestead  act;  eliminated  560  acres  from  public-water 
reserves;  added  10,455  acres  to  power-site  reserves  and  eliminated  2,964  acres: 
continued  preparation  of  report  on  power  resources  of  Colorado  and  Green 
Bivers ;  eliminated  106,225  acres  from  coal  withdrawal  and  classified  18,383  tict^ 
as  coal  land ;  eliminated  529,363  acres  from  oil  withdrawal ;  made  coal  investig** 
tions  in  Grand  and  Sanpete  Counties,  asphalt  invcMstigations  near  Vernal,  and  oil 
and  gas  investigations  in  Grand.  Wayne,  and  San  Juan  Counties ;  supervised  24 
coal  permits,  3  licenses,  and  43  leases  with  production  of  282,564  tons,  1 
sodium  permit.  40  potash  permits,  and  4,379  oil  and  gas  permits  and  2  lease:: 
with  royalty  of  $1,070.52:  maintained  offices  at  Salt  Lake  City. 

Washington. — Made  field  examination  of  homestead  applications :  designated 
5,250  acres  under  tlie  enlarged  and  7,540  acres  under  the  stock-raising  home- 
stead act:  added  100,145  acres  to  power-site  reserves  and  eliminated  l.OS) 
acres;  made  surveys,  investigations,  and  reports  on  power  possibilities  of 
rivers  of  Olympic  Peninsula;  supervised  8  coal  permits  and  1  coal  lease  ^ntb 
pnxhictlon  of  30,074  tons.  2  sodium  i>ermits,  and  72  oil  and  gas  permits. 

Wisconsin. — Added  643  acres  to  power-site  reserves. 

Wyoming. — Made  field  examination  of  homestead  applications  and  general 
agricultural  classification  of  plains  region;  designated  46,431  acres  under  the 
enlarK(*d  and  149.896  acres  under  the  stock-raising  homestead  act;  eliminated 
600  acres  from  public-water  withdrawals :  added  62  acres  to  power-site  rej^ervea 
and  eliminated  1,938  acres;  began  roix)rt  on  power  resources  of  Green  Biver: 
eliminated  86,435  acres  from  coal  withdrawal  and  reduced  area  classified  ait 
coal  land  by  2,391  acres:  defined  *' known  geologic  structure"  of  Elk  Basin 
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and  Wertz  dome  oil  and  gas  fields;  prepared  structural  maps  of  Big  Sand 
Draw  and  Powder  River  Station-Country  Club  district,  Natrona  County: 
made  coal  investigations  in  Park  County,  asphalt  investigations  near  Baggs, 
and  phosphate  investigations  in  Sublette  County;  remapped  Teapot  dome, 
Natrona  County;  supervised  12  coal  permits,  5  licenses,  and  33  leases  with 
inroduction  of  1,053,037  tons,  4,929  oil  and  gas  permits  and  272  leases  with  pro- 
duction of  16,463,982  barrels  and  royalty  of  $4,753,317.31,  and  operations  on 
Indian  lands ;  maintained  offices  at  Casper,  Midwest,  and  Thermopolis. 


SUMMARY  OF  LAND-CLASSIFICATION    CASES 

The  activities  of  the  conservation  branch  with  respect  to  land 
classification  include  the  preparation  of  reports  in  response  to  re- 
quests for  data  or  action  on  specific  cases,  the  preparation  of  orders 
of  withdrawal  and  restoration  of  lands  not  involved  in  specific 
requests,  and  the  promulgation  of  broad  areal  classifications.    The 
following  table  summarizes  activity  with  respect  to  reauests  for  data 
or  action  on  specific  cases,  and  the  terms  "gain"  and  "loss"  signify, 
respectively,  decrease  and  increase  in  the  number  of  cases  pending. 
It  IS  regretted  that  in  spite  of  strenuous  eflFort  and  the  voluntary 
overtime  work  of  an  efficient  personnel  it  proved  impossible  to  keep 
the  work  on  cases  current  during  the 'year.    During  the  preceding 
year  the  case  work  of  the  branch  dropped  behind  about  half  a 
month.    In  the  fiscal  year  1927,  though  more  cases  were  acted  on, 
nearly  10  per  cent  more  were  up  for  action,  and  the  work  dropped 
behind  about  one  month  additional.    As  the  work  is  delated  it  is 
inevitably  increased  by  the  necessity  of  answering  additional  in- 
quiries as  to  status  of  cases. 

Oeneral  summary  of  cases  involvinff  land  classification 


Class  of  cases 


Oeneral  Land  Office  requests: 

General 

Time  extensions 

Oil  development 

-Applications  for  classification  as  to 

mineral 

Coal 

Oil 

Phosphate 

-Applications  for  mineral  permits 

•Applications  for  mineral  leasee 

Applications  for  patent,  potassium 

federal  Power  Commission  cases: 

Preliminary  permits 

Uoenses 

Determinations  under  section  24. . 
applications  for  reclassification  as  to 

water  resources 

applications  for  rights  of  way 

XiTigation  project  reports 

-A^pplications    under    enlarged-home- 
stead acts 

•ApplicatifHis     under      stock-raising 

homestead  act 

-Apiriications  under  ground- water  re- 

cuunationact 

Indian  Office  requests  for  information. 
^  a8€s  in  national  forests 


Pend- 
ing 

July  1, 
1926 


Record  for  fiscal  year  1926-27 


Pend- 
ing 
Juno 


Record  since 
receipt  of  first 
case 


228 

46 

261 

0 

5 
288 

0 

422 

23 

0 

6 
11 
11 

6 
37 

0  I 

146  , 

1,272  I 

20  ' 

2| 
2  . 


Re- 

Acted 

ceived  , 

on 

during ; 

Total 

during 

fiscal  1 

fiscal 

year 

1 

1.858 

year 

1 
1,632 

1,378 

607  i 

713 

066 

1,428 

1 

1,689 

1.104 

30, 1927 


Gain  '■ 

or  loss  j 

during ' 

fiscal  j 

year    ' 


Re- 
ceived 


Acted 
on 


I 


3 

0  I 

709  I 

0  I 

5,631  I 

122 

0 

3  I 
0 
30 

21 
124 
6  ' 

328  I 

3,000  : 

34 
3 

T 
I 


3 

11 
997 
0 
6.053  I 
145  ' 
0  I 

9 
11  ' 

"i 

27 

161  ! 
6 


2  I 
6 

841  , 

0  . 
5,050 

'%' 

3  < 
1 

36  I 

20  I 
128 

1  , 


480 

47 

585 

I 

5 

156 

0 

1,003 

18 

0 

6 

10 

5 

33 
5 


2, 7»4  '  13,  754 


474 

231 

243 

4,272 

3,101 

1,171 

54 
5 
0 

27 

5 
8 

27 

? 

16.  5:«  1 

12,735 

3,803 

254  ' '. 

-1  "i.ooi'i 

-324       3,  245  , 

1 

I 
-I  6 

I        773 

-f  132  ;     6,163  1 

35 
-581',  44,035  I 

-f  5  I     1,116 
123 

59  i 

+1  ,  22 

+6  !        158  ! 

-1  '  678 
-f4  I  5,920 
-5  '        898 

-97  '  56.067 

+  101    118.545 

-7  '  863 
+2  I  9. 505 
+  1  312 

1,019    


954 
2,660 

5 

768 

6,007 

35 

43,032 

1,098 

123 

53 

12 
163 

671 

5,887 

893 

55,824 

117,374 

836 

9.505 

311 
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MINERAL-CLASSIFICATION  DIVISION 

The  work  of  the  mineral-classification  division  involves  the  with- 
drawal, classification,  and  restoration  of  public  lands  according  to 
their  mineral  value  and  the  determination  of  all  questions  of  geologic 
fact  or  inference  arising  prior  to  the  issuance  of  a  prosnecting  permit 
or  a  lease  for  publicly  owned  mineral  lands  or  mineral  deposits.  It 
includes  also  the  planning  and  execution,  chiefly  through  the  geologic 
branch,  of  field  investigations  required  to  provide  the  basis  for  appro- 
priate action  or  recommendation.  The  results  of  its  work  take  the 
lorm  of  mineral  classifications,  of  orders  of  withdrawal,  modification, 
and  restoration,  and  of  reports  concerning  the  mineral  character  of 
specific  lands  for  the  information  and  guidance  of  Glovemment 
bureaus  and  departments  charged  with  the  administration  of  the 
public-land  and  Indian-land  laws. 

Because  of  small  personnel  and  the  volume  and  pressure  of  de- 
mands in  connection  with  the  handling  of  cases,  particularly  those 
involving  the  administration  of  the  mineral-leasing  laws,  the  branch 
made  little  headway  during  the  year  in  classifj^mg  the  vast  areas 
throughout  the  West  that  are*still  embraced  in  mineral  withdrawals. 
The  results  accomplished  include,  however,  net  decreases  of  604,223 
acres  in  the  total  area  of  outstanding  coal  withdrawals,  of  529,363 
acres  in  the  total  area  of  outstanding  petroleum  withdrawals*  and  of 
11,410  acres  in  the  total  area  of  outstanding  phosphate  reserve. 

The  gross  areas  already  classified  as  valuable  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  m  the  following 
table : 

Summary  of  outstanding  mineral  toUhdratoaU   and  classifications  June  SO, 

1927,  in  acres 


State 


Coal 


With- 
drawn 


Classi- 

fled  as 

coal  land 


OU 


With- 
drawn 


.1 


Clas- 
sified 
as  oil 
land 


OU  shale 


I  Class!- 
With-    fied  as 
drawn  oil-shale 
laud 


Alrtska 56,993 

Arizona i      139,415 92,496 

Arkansas i |       61, 160 

California I        17,603!         8,7301,178.392 

Colorado 4, 18a  736  3,193,502     218.997 

Florida ' 

Idaho 4,761  4,603 

Louisiana 466,990.  4.233 

Montana ]  7,883.164   8,560,6711,350,426  67,651. 

Nevada !        83,673, 

New  Mexico 5,084,060;     570,372 ! 

North  Dakota 5,954,364  11,178,286       84,894 

Oregon 4,361         18,887: ; 

South  DakoU 250,093 1 1 


Pboephate 


With- 
drawn 


Clas-  i  Potasb 
sifled     (with-  - 
as      dravn) 
phos- 
phate 
land 


04, 560     952, 239 


oa^u 


123 


78,103         130 
391,633388.280 


270.  OU     3,833 


7.418^437 


-::"' 


Utah ;  3.636.541    1,270,9721,311,2641 ;  91,464  2.703,755     301.045 

Washlnjjtou 601.801       141,444 

Wyoming ;  2,260,604,  6,738.516 


100 


545.  737 


460.103     002.000  2S.28B 


'29, 941, 092  32, 054. 219  5. 279, 190  71. 884  156, 147  4, 116. 097  2. 044. 582  297. 705  7.  Ma  377 
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Since  February,  1920,  the  principal  activity  of  the  mineral-classi- 
fication division  has  been  connected  with  the  administration  of  the 
mineral-leasing  laws.  Every  amplication  for  a  prospecting  permit 
or  lease  imder  any  of  these  laws  is  carefully  scrutmized,  and  a  report 
is  made  to  the  Commissioner  of  the  Greneral  Land  Office  or  the  Sec- 
retary of  the  Interior  on  the  geologic  conditions  involved.  Applica- 
tions for  coal  permits  reauire  a  determination  of  the  necessity  for 
prospecting  any  or  all  or  the  land  sought.  Applications  for  coal 
leases  entail  a  division  of  the  area  sought  into  logical  operating  or 
leasing  units  consistent  in  area  and  content  of  coal  with  the  scale  of 
mining  operations  proposed  and  the  recommendation  of  appropriate 
requirements  as  to  royalty,  minimum  investment,  and  minimum  an- 
nual production.  Applications  for  oil  and  ^s  prospecting  permits 
require  a  determination  of  the  structural  relations  of  the  land  sought 
with  respect  to  those  of  other  permit  and  lease  holdings  of  the  appli- 
cant elsewhere  in  the  same  State  and  with  respect  to  the  "  known 
SBologic  structure  "  of  any  producing  oil  or  gas  field  and,  if  in  con- 
ict  with  an  unperfectea  entry  under  the  nonmineral-land  laws, 
classification  as  to  the  prospective  oil  and  gas  value  of  the  entered 
land.  Applications  for  oil  and  gas  leases  involve  a  determination  of 
the  validity  and  sufficiency  of  the  oil  or  gas  discovery  alleged  and  a 
recommendation  of  appropriate  royalty  requirements.  Applications 
for  sodium  permits  or  leases,  potassium  permits,  leases,  or  patents, 
and  oil-shale  leases  entail  generally  similar  determinations  and 
recommendations. 

The  following  table  summarizes  the  results  of  the  year's  work  to 
the  extent  that  they  involve  specific  applications  for  permit  or  lease 
rights  imder  the  leasing  laws.  No  applications  for  patent  rights 
were  received  during  the  year. 

Applicatiana  received,  acted  on,  and  pending  under  the  mineral-leasing  acta, 

fiscal  year  1926-27 


Mineral 

1 

Permits                                     Leases 

■ 
Receiyed 

Acted  on 

Pending 

Received 

Acted  on 

Pending 

Oil  and  gas 

5,242 
209 

4,«71 
194 

968 
31 

27                32 

2 

Coal 

86 
6 

1 
1 
1 

91 

10 

Phosphate 

Sorlinm,., 

20 
159 

22 
162 

2 

PntAjKfinm 

4 

1 

Oil  shale 

1  '. 

Sulphur 

1 

1 

1 

..... ,--... . 

i 

In  addition  to  the  work  summarized  the  division  determines  and 
defines  the  limits  of  the  "known  geologic  structure"  of  producing 
oil  and  gas  fields  and  reports  on  the  structural  relations  of  lands 
involved  in  proposed  assignments  of  leases  or  permits,  on  the  status 
/md  structural  si^ificance  of  drilling  on  or  adjacent  to  lands  involved 
^  permit  relinquishments  or  cancellations,  on  the  feasibilitj^  of  permit 
find  lease  consolidations,  on  the  propriety  of  time  extensions  based 
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on  alleged  contributions  to  drilling  on  lands  other  than  those  described 
in  the  permit  of  the  contributor,  and  on  the  beneficial  or  adverse 
effects  on  present  or  future  mineral  development  of  all  applica- 
tions for  rights  of  way  across  withdrawn,  classified,  or  defined  public 
lands.  The  net  area  included  in  outstanding  definitions  of  the 
•'  known  geologic  structure  "  of  producing  oil  and  gas  fields  on  June 
30,  1927,  was  512,843  acres  in  California,  Colorado,  Montana,  New 
Mexico,  Oklahoma,  Utah,  and  Wyoming. 

Other  phases  of  division  activity  include  the  scrutiny  of  all 
enlarged  and  stock-raising  homestead  designations  for  the  elimina- 
tion of  any  lands  within  the  limits  of  denned  or  producing  oil  or 
gas  "structures,"  the  examination  of  all  right-of-way  applicatioiLs 
for  the  prevention  of  interference  with  operations  on  )anus  valuable 
for  coal  or  other  minerals,  and  the  preparation  of  reports  at  the 
request  of  the  General  Land  Office  and  Office  of  Indian  Affairs  on 
the  mineral  possibilities  of  lands  sought  under  certain  nonmineral- 
land  laws. 

Geologic  field  work  undertaken  by  this  division  to  provide  the 
basis  for  appropriate  action  on  pending  petitions  for  mineral  classi- 
fication or  reclassification  and  on  applications  for  mineral  permits 
and  leases  included  areal  and  structural  mapping  and  detailed  eco- 
nomic studies  of  small  areas  in  many  parts  of  the  public-land  States. 
Numerous  areas  in  New  Mexico,  Colorado,  Wyoming,  and  Idaho  were 
examined,  and  structure  contour  maps  were  prepared  for  the  Artesia 
oil  field,  New  Mexico;  the  Big  Sancf  Draw  gas  field,  Wyominff;  and 
the  Powder  River  Station-Countrv  Club  district,  Natrona  Count?. 
Wyo.    The  occurrence  of  coal  in  the  Silvertip  anticline.  Park  County, 
Wyo.,  and  Carbon  County,  Mont.,  was  mapped  in  detail,  the  occur- 
rence of  rock  phosj)hate  in  the  Tump  Range,  Sublette  County,  Wyo.. 
was  investigated,  and  a  structural  reconnaissance  of  Baca  County, 
Colo.,  and  j)arts  of  contiguous  counties  was  made.     Structural  condi- 
tions in  parts  of  Ventura  and  Kern  Counties,  Calif.,  were  investigated, 
and  a  reconnaissance  of  oil  and  gas  operations  in  Alabama,  Missis- 
sippi, and  ])arts  of  Louisiana  was  made.     The  remapping  of  the 
Teapot  dome,  Natrona  County,  Wyo.,  was  begun.    The  occurrence  of 
bone  phosphate  in  parts  of  tliarlotte,  Glades,  Highlands,  and  Lee 
Counties,  Fla.,  was  investigated. 

The  large  items  of  field  work  undertaken  by  the  geologic  branch 
but  financed  largely  by  the  conservation  branch  during  the  year 
inchided  areal  and  structural  examinations  in  Grand,  Wayne,  and 
San  Juan  Counties,  Utah;  coal  investigations  in  the  vicinity  of 
Stigler.  Okla.,  in  Routt,  Mesa,  and  Moffat  Counties,  C'Olo.,  in  Grand 
and  Sanpete  Counties,  Utah,  and  in  McCone  and  Powder  River 
Counties,  Mont. ;  and  asphalt  investigations  near  Baggs,  Wyo.,  and 
Vernal,  Utah. 

POWER  DIVISION 

The  work  of  the  power  division  consists  primarily  in  obtaining 
and  making  available  for  use  in  the  administration  of  the  public- 
land  laws  information  as  to  the  water-power  resources  of  the  public 
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lands.  The  specific  problems  on  which  reports  are  made  ordinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
tliat  are  or  may  be  subject  to  disposal  under  public-land  laws.  An 
endeavor  is  made  to  determine  the  proper  administrative  action  by 
which  the  possibility  of  power  development  may  be  preserved  with 
minimum  mterference  with  agricultural,  transportation,  or  other 
interests.  In  the  course  of  this  work  a  raview  of  all  power  reserves 
is  carried  on  in  order  that  all  land  having  primary  value  for  the 
development  of  power,  and  only  such  land,  shall  be  reserved  for  that 
purpose.  The  extent  of  this  task  is  indicated  by  the  fact  that  ai-eas 
aggregating  more  than  6,000,000  acres  are  now  included  in  power 
reserves  whose  use  will  be  required  for  the  development  of  about 
15,000,000  continuous  horsepower. 

In  order  that  this  information  may  be  made  substantially  complete, 
areas  not  thoroughly  surveyed  are  designated  for  examination  by  the 
topographic  and  water-resources  branches  of  the  Geological  Survey. 
The  larger  field  projects  undertaken  during  the  vear  to  obtain  infor- 
mation for  power  classification  include  plan  and  profile  surveys  and 
power-site  and  reservoir-site  investigations  on  Quinault  and 
Wynooche  Rivers,  Washington;  Middle  Fork  of  Willamette  and 
Sand}'  Rivers,  Oreg. ;  Midale  and  South  Forks  of  Salmon  River, 
Boise  River,  and  CTark  Fork,  including  Pend  Oreille  Lake,  Idaho: 
and  Little  Colorado  River,  Ariz.  Studies  were  continued  leading 
to  the  preparation  of  reports  on  Green  and  Colorado  Rivers  in  Colo- 
rado, ITtah,  and  Wyoming;  San  Juan  River  and  tributaries  in 
Colorado  and  New  Mexico;  Eel  River  and  Salton  Sea  basin  in  Cali- 
ifornia:  and  Umpqua,  McKenzie,  and  Siletz  Rivers  in  Oregon. 
Geologic  examinations  were  made  at  over  40  reservoir  and  dam 
sites.  Because  of  decrease  in  appropriation  projects  previously  un- 
dertaken in  Idaho,  Arizona,  and  California  were  dropped  toward  the 
end  of  the  year  and  a  number  of  projects  planned  were  not  begun. 

.  The  information  obtained  is  indexed  and  incorporated  in  an  inven- 
tory of  water  resources  which,  when  complete,  will  enable  the 
Geological  Survey  to  give  competent  advice  on  short  notice  as  to 
the  manner  in  which  each  tract  of  public  land  having  value  for  ix)wer 
can  best  be  used  in  connection  with  the  development  of  water  power 
and  a?  to  the  relation  of  such  use  to  other  possible  uses  of  the  tract. 
Copies  of  many  of  the  reports  on  the  power  possibilities  of  the 
streams  examined  have  been  placed  in  the  district  offices  of  the  Geo- 
logical Survey  for  public  inspection,  and  notices  of  the  availability 
of  the  reports  have  oeen  sent  to  the  press. 

The  work  of  the  division  is  briefly  summarized  in  the  accompany- 
ing tables  showing  power-site  reserves  and  outstanding  water  re- 
sources, withdrawals,  and  classifications  and  in  the  general  summary 
of  rases  involving  land  classification  (p.  53). 

Pursuant  to  instructions  of  the  Secretary  of  the  Interior  dated 
August  24, 191G  (45  L.  D.  326),  permittees  under  the  act  of  February 
2  5.  1901  (31  Stat.  790),  and  grantees  under  the  act  of  March  4,  1911 
(36  Stat.  1253),  to  whom  rights  have  been  granted  by  the  Secretary 
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since  January  1,  1913,  were  called  upon  for  detailed  reports  of  the 
operation  or  development  of  their  power  systems  during  the  calendar 
year  1926.  The  total  installation  of  the  reporting  companies  is 
1,970,000  kilowatts,  of  which.  1,480,000  kilowatts  is  installed  at 
hydraulic  plants.  The  total  energy  generated  was  7,800,000,000 
kilowatt-hours,  of  which  more  than  6,500,000,000  kilowatt-hours  was 
generated  by  water  power. 

Power  output  of  permittees  and  grantees,  1916-1926 


Kflowatt- 
hours 

Increase  or  decrease 

1 

Year 

Kilowatt- 
hours 

Increase  or  decvea« 

Year 

Kilowatt-hours 

Per  i 
cent  1 

Kilowatt-hours    ^^ 

i 

1916 

1,200^000,000 
2,000^000,000 
3,200,000,000 
3,100,00a  000 
4,300,000^000 
3,725,000,000 

1 
1 

■  1922 

1 
4.047.000.000    +i.222.oon  nnn      ^ja 

1917 

+800,000,000 
+1,200,000,000 

-100,000,000 
+1,100,000,000 

-476,000,000 

+f>7 
+00 
-3 
+35 
-11 

'  1923 5,'9id;ooo,666 

.  1924 !  M00,000,000 

1925 6,930,000,000 

1  1926 '  7,800,000,000 

1 

+9(».  000. 000       +19 

1018 

+164,000.000        +3 

1919 

+830,000.000  .    +14 

1920 

+870,000.000       -^13 

1921 

1 
1 

Potcer-sUe  reserves,  in  acres 

[Indudea  all  areas  reserved  or  classifled  as  valuable  for  power  purposes  and  withheld  subject  to  dlspou, 
only  under  the  Federal  water-power  act  of  June  10,  lv20  (41  Stat.  1063).  Designations,  classiflcatioDS 
and  other  types  of  rasorres  are  Included  in  the  total  areas  without  distinction] 


State 


Alabama 

Alaska 

Aricooa 

Arkansas 

GaUlomla 

Cidorado 

Florida , 

Idaho 

Michigan 

Minnesota 

Missiraippi... 

Mcatana 

Nebraska 

Nevada 

New  Mexico., 

Oregon.. 

Sooth  Dakota 

Uta«i 

Washington... 

Wiscon^ 

Wyoming 


Reserved 

prior  to 

July  1, 1926 


2,377 

213,646 

1,270,305 

28,551 

1,170,617 

507,098 

486 

467,807 

1,240 

10,062 

3 

303,580 

761 

30a798 

270^878 

654,437 

12 

746,254 

292,617 

1.210 

222,560 


6,474,398 


EUminated' 

prior  to 
July  1, 1926 


Reserves 
outstand- 
ing prior  to 
July  1, 1926 


520 

114,344 


28,489 
75,783 


186,300 

632 

'04,'379" 


480 

7,714 

110,317 


122,434 

52,810 

226 

73,408 


868,736 


2,377 

213,126 

1,156,051 

28,551 

1, 142;  128 

431,315 

486 

281,607 

1,240 

18,630 

3 

200,210 

761 

300.318 

263,164 

544,120 

12 

622,820 

239,807 

084 

140,162 


5,605,662 


Reserved 

during 

ffatcalyear 


4,631 

5,286 

1,120 

144,506 

24,175 

633 

122,738 


Eliminated 

during 
fiscal  year 


177 
398 


98,746 

40 

10,465 

100,142 

643 

62 


513,642 


0,666 
'U754" 


5,221 


2,000 


2,797 
1,0S1 


2,064 
1,028 


1, 


20,206 


Reserves 

outstsnd* 

ing  June 

30,1927 


^S77 

217.657 

1,151,671 

39^<71 

1,281.970 

455,190 

1,019 

390,  OM 

LMO 

18.00 

3 

a07,J87 

»1 

300,714 

200,307 

64a  «s 
63asn 

1.627 
147.  T» 


6.00aOOS 
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AOBICULTDRAL  DIVISION 

The  functions  of  the  agricultural  division,  formerly  called  the 
homestead  division,  consist  of  the  classification  of  lands  under  the 
enlarged -homestead  law  as  nonirrigable ;  the  classification  of  lands 
nnder  the  Nevada  ground-water  reclamation  law  as  nontimbered  and 
not  known  to  be  susceptible  of  successful  irrigation ;  the  preparation 
of  reijorts  on  the  sufficiency  of  the  water  supply  and  the  general 
feasibility  of  irrigation  projects  that  require  some  form  of  Federal 
approval  in  connection  with  the  administration  of  public-land  laws; 
the  initiation  of  withdrawals  of  land  for  reservoir  sites  and  for  public 
watering  places ;  and  the  classification  as  stock-raising  lands  under 
the  stock-raising  homestead  law  of  tracts  whose  surface  is  chiefly 
valuable  for  grazing  and  raising  forage  crops,  does  not  contain  mer- 
chantable timber,  is  not  susceptible  of  successful  irrigation  from  any 
known  source  of  water  supply,  and  is  of  such  character  that  640  acres 
is  reasonably  required  for  the  support  of  a  famil;^. 

Applications  for  classification  are  disposed  of  in  accordance  with 
the  resulte  of  field  examinations  by  members  of  the  division  and  with 
information  obtained  from  other  sources.  Applications  in  some  re- 
gions lead  to  the  planning  and  execution  of  broad  field  studies  that 
result  in  the  classification  of  large  areas  and  provide  in  advance  the 
basis  for  appropriate  action  on  new  applications. 

The  number  of  cases  received  and  acted  on  during  the  fiscal  year 
by  the  agricultural  division  is  shown  in  the  general  summary  of 
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eases  (p.  53).  There  was  a  slight  increase  in  the  number  received, 
but  the  work  of  the  division  was  kept  substantially  current.  In  the 
field  broad  areal  studies  were  made  in  the  central  Great  Plains  region 
in  Colorado,  Kansas,  Nebraska,  and  Wyoming.  Detailed  examina- 
tion of  lands  embraced  in  specific  applications  for  designation  under 
the  enlarged  and  stock-raismg  homestead  laws  was  continued  in  all 
the  public-land  States  west  of  the  one  hundredth  meridian.  A  re- 
port, begun  in  1925  in  cooperation  with  the  Department  of  Agri- 
culture, on  agriculture  and  land  utilization  in  the  northern  Greai 
Plains  region,  was  practically  completed  during  the  year,  and  a 
preliminary  edition  of  a  map  in  eight  sheets  showing  the  agricul- 
tural classification  of  lands  in  this  region  was  produced. 

During  the  year  the  area  designated  under  the  Nevada  ground- 
water reclamation  act,  as  a  result  of  the  work  of  the  division,  was 
increased  from  1,559,255  to  1,576,295  acres.  Outstanding  withdraw- 
als, aggregating  11,530  acres,  under  the  act  of  October  2,  1888  (25 
Stat.  527) ,  on  the  basis  of  a  selection  by  the  Director  of  the  Geologi- 
cal Survey,  remained  unchanged.  Other  results  of  the  division's 
work  are  tabulated  in  the  summaries  of  enlarged  and  stock-raising 
homestead  designations  and  the  general  summary  of  cases. 


Sunifnary  of  enJarged^omcstvad  de^igtiations,  in  acres 

[Areas  classified  as  arid  and  nonirrigablc,  residenoe  by  entrymen  roquired  (act  of  February'  19,  1909  OS 
Stat.  639),  applicable  to  Arizona,  Colorado,  Montana.  Nevada,  New  Mexico,  Oregon,  Utah,  Wasbini;- 
ton,  Wyoming;  act  of  June  17, 1910  (36  Stat.  531),  applicable  to  Idaho;  act  of  June  13. 1912^7  Stat.  133), 
applicable  to  Callfomia.  Morth  Dakota;  act  of  \iarch  3,  1915  (38  Stat.  953).  applicable  to  Kansas;  act  of 
March  4.  1915  (38  Stat.  1163),  applicable  to  South  Dakota).  Areas  classiflecTas  arid,  nonirrlgable.  sod 
lackini;  domestic  water  supply,  residenoe  by  entrymen  not  required  (act  of  February  19,  1909  (35  Stat. 
039),  applicable  to  Utah;  act  of  June  17, 1910  (36  Stat.  531),  applicable  to  Idaho)] 


I 


SUte 


Designations 

prior  to 
July  1,  1926 


Arizona 

California 

Colorado 

Idaho: 

Total 

Nonresidence. 

Kansas 

Montana 

Nevada 

New  Mexico 

North  Dakota 

Oregon , 

South  Dakota 

Utah: 

Total 

Nonresidcnce. 

Washingtou 

Wyoming 


31,421,499 
13. 255. 780 
3.3,682.752 

13, 67a  724 
572;  747 
650^084 
53. 415, 606 
5^166.320 
43,  772, 180 
12.276,749 
21,273.454 
16,336,096 

11,535,304 
1,645,969 
6. 649. 942 

29,547.901 


337, 654. 481 


Cancella- 
tions prior 
to  July  1, 
1926 


5,870,874 
238,453 
195,503 

46a  925 
4,233 


245,728 
3, 58a  717 
227,732 
3,848 
989.902 
348,170 

46a  924 

78,600 

251, 842 

162,043 


Designations 
outstanding 

prior  to 
July  1, 1926 


25, 55a  625  , 
13,017,327 
33.487,244  I 

13, 209, 799 
568,514 
65a  084 
53.169,878 
46.585,603 
43, 544. 448 
12,272,901 
2a  283, 552 
15,967,926 

11,074,470 
1,567,369 
6,398,100 

20,385,858 


13,036,666       324,617,816 


Cancel- 
lations 
during 
fiscal 
year 


Designfl- 

tions  out- 

atandinK 

June  30. 

1927 


0,680   •    2.\3fla305 

21,764, 13.0a9.091 


36.041 
2a  095  ;. 


33,523,385 


13.22B.8M 
568,514 

320: '  654401 

42,244  I i    53.212,122 


1.845 


116,360 
1.920 
5.250 

46,431 


•239.160 
2.900 


•I 


4a  587, 448 
43,544.448 
U273.&S6 
2a  286,805 
15,987,918 

ia95I.O 
1.56(1^329 
6.40&350 


304,238 


230,160 


324. 6821 8« 


•  Induiles  920  acres  previously  designated  under  sees.  1-5,  now  designated  under  sec.  6. 
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Summary  of  8tock^raUing  homestead  deaiffnations,  in  acres 

isifled  as  nonirrlgible.  nontimbered,  chiefly  valuable  for  grasing  and  raising  forage  crops,  and  of 
meter  that  640  acres  is  reasonably  required  for  the  support  of  a  family  (act  of  December  29, 
Stat.  862)] 


State 


ico.. 
kota 
% 

kota. 

on.-. 


Designations 

prior  to 
July  1, 1926 


18,947,097 

1,120 

7,812,309 

8,355,936 

480 

5, 367, 664 

114,139 

3,451 

15,206,290 

189,574 

620.133 

31,179.252 

375,892 

8^025 

6,252,407 

6,485,433 

1, 487, 667 

682,621 

19,939,752 


118,001,242 


Cancel- 
latlons 
prior  to 
Julyl, 
1926 


887,580 


1,400 

18,840 

480 

1,854 


17,081 

'iuo' 

636 


3.128 

550 

880 

1.134 

6,213 


942;  896 


Designations 
outstanding 

prior  to 
July  1, 1926 


13,060,517 

1,120 

7,810,909 

8,337,096 


Designa-  I  Cancel- 
natinu  ,  lations 
during     I   during 

fiscal  year  Iflsoal  y^r 


41,407 


5,365,810 

114, 139 

3,451 

15,189,209 

189, 574 

517,013 

31,178,616 

375,892 

84025 

6,249^279 

6,484,883 

1,486.787 

681,487 

19.933,539 


75,990 
155,565 


81,053 


Designa- 
tions out- 
standing 
June  30, 
1027 


13,100,924 
1,120 

8,492;  661 


133,444 

5.235 

45,661 

105,356 


117,058,346 


2,05< 

58,352 

11,105 

164.103 

7.540 

149^896 


,7  I 


5,640  ; 


5,447,763 

114, 139 

3.451 

15,332,663 

194,809 

56%  974 

31,283,072 

376,892 

82,082 

6,307,681 

6,495.988 

1.645,250 

689.027 

24083,435 


1,047,964  j        5.640     118,104670 


blanket  order  of  withdrawal  creating  Public  Water  Reserve 
)7,  which  received  Executive  approval  April  17,  1926,  every 
st  legal  subdivision  of  the  public-land  surveys  which  is  vacant 
ropriated  public  land  and  contains  a  spring  or  water  hole  and 
id  within  a  quarter  of  a  mile  of  every  spring  or  water  hole 
1  on  unsurveyed  public  land  was  reserved  for  public  use  and 
of  pending  legislation.  This  order  obviated  the  necessity  for 
withdrawals  of  specific  tracts  valuable  for  stock  watering 
luires  a  determination  by  the  division  with  respect  to  all  entries 
)lic  land  whether  or  not  any  of  the  subdivisions  involved  are 
i  affected  by  it.  On  the  basis  of  such  determination  orders  of 
retation  are  issued  from  time  to  time  listing  by  legal  subdivi- 
)f  the  public-land  survey  any  tracts  found  to  contain  a  water 
'  affected  by  the  order.  During  the  year  the  known  area 
ed  in  public-water  reserves,  mainly  for  stock  watering,  was 
3ed  as  follows : 


ila. 


Acres 

2,335 

120 

80 

160 

1,110 


Acres 

New  Mexico 1,085 

Oregon 320 

Utah 80 

Wyoming 160 
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The  eliminations  from  such  reserves  were  as  follows: 


Utah 640 

Wyoming WO 


Acres 

Arizona 40 

New  Mexico 160 

Montana 40 

Outstanding  withdrawals  of  public  land  for  public  watering  places 
are  tabulated  in  the  summary  of  water-resources  withdrawals  and 
classifications  (p.  59). 

MINEBAL-LEASING  DIVISION 

The  work  of  the  mineral-leasing  division  is  supervisory  (both 
inspectional  and  regulatory)  with  respect  to  operations  for  the  dis- 
covery and  development  of  petroleum,  natural  gas,  oil  shale,  coal, 
phosphate,  sodium,  potassium,  and  sulphur  on  public  lands,  of  petro- 
leum and  natural  gas  on  naval  petroleum  reserves,  and  of  a  varie^ 
of  minerals  on  Indian  lands.  This  work  is  carried  on  with  a  mini- 
mum of  administrative  supervision  from  Washington  through  dis- 
trict offices  and  suboffices  at  or  near  the  primary  centers  of  mining 
or  drilling  activity,  under  the  direction  of  responsible  engineers  who 
have  full  authority  to  represent  the  Government  within  their  juris- 
diction and  to  enforce  compliance  with  the  law  and  regulations  under 
which  operations  are  conducted. 

AOTIYITIES   ON   THE  PUBLIC   DOXAIir 

The  supervisory  work  of  the  mineral-leasing  division  on  public 
lands  subject  to  the  mineral-leasing  laws,  in  so  far  afi  it  can  be 
measured  by  the  number  of  cases,  was  increased  about  20  per  cent 
(luring  the  year  by  the  receipt  of  issued  prospecting  permits, 
leases,  and  licenses  as  follows:  Oil  and  gas  permits  4,591, 
8,292,616.09  acres;  oil  and  gas  leases  53,  23,781.97  acres;  coal  permits 
88,  98,148.58  acres;  coal  leases  25,  8,780.32  acres;  coal  licenses  16, 
649.95  acres;  sodium  permits  11,  26,229.11  acres;  potash  permits  59, 
138,819.29  acres;  total  leases  78,  permits  4,749,  licenses  16,  covering 
8,588,925.31  acres.  No  sodium,  phosphate,  oil-shale,  sulphur,  or 
potash  leases  were  issued.  Although  no  sulphur  permits  or  leases 
have  been  issued  under  the  act  of  April  17,  1926,  the  45  oil  and  «is 
permits  covering  7,299.85  acres  in  Louisiana  are  given  a  right  uiraer 
the  sulphur-leasing  act  to  acquire  a  lease  should  siuphur  be 
discovered  in  prospecting  for  oil  or  gas. 

The  following  tables  show,  by  States  and  by  minerals^  the  total 
number  of  prospecting  permits,  leases,  and  licenses  involving  puUic 
land  issued  and  the  number  under  supervision  at  the  end  of  tne  fiscal 
year,  together  with  important  data  relative  thereto: 


OONSERVATION   BBANOH 


iei,»,«4permlU,mU(<uUM.    RwlUired InVMtnwot,  tlO JtT,STO.    Total  uw,  3,«Un.Tl 
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Mineral  leasee,  lioenaes,  and  permits  on  the  fmMic  domain  binder 

the  Geoloffioal  Survey  June  SO,  1927— Continued 


n  of 


Sodium 

Potash 

State 

Leases 

Pennits 

Leases 

Pennits 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

Acm 

Arisona.           

3 

1 

7,86a  00 
2,560.00 

22 

55.0IQLOD 

Oallfornia 

5 

0,783.80 

8 

7,0«aM 

Idaho 

15 
25 

2,454.11 

85, 36a  00 

2,S6a00 

920.00 
2, 56a  00 

766.30 

Nevada , 

1 

1,440.00 

2 
24 

1 
40 

3,520.0 

New  Mexico.. - - -.- 

54.0BaOI 

Oracon.  ... . .- 

2,5eaM 

TJtan 

85,76121 

1 

5 

1,44a  00 

54,540.41 

0,783.80 

02 

208,004.21 

Also  Idaho,  2  phosphate  leases,  1,700  acres;  Oregoa,  1  oil-staale  lease,  2,680  acres.    Total,  738  leasM,  X 
liceiues,  26,416  permits. 

The  repeal  of  the  potash  act  of  October  2,  1917,  and  what  amounts 
to  the  extension  of  the  general  mineral-leasing  law  to  include  potas- 
sium minerals  was  a  much  needed  piece  of  legislation.  Under  tne  act 
of  1917  a  potash  permittee  iiad  the  right  upon  making  discovery 
of  potash  to  patent  one-fourth  the  land  contained  in  his  permit. 
Prior  to  June  30,  1927,  563  permits,  covering  1,266,005.64  acres, 
were  issued  under  this  act.  Of  this  number  123  patent  applications, 
covering  about  75,000  acres,  have  been  received  for  consideration  by 
the  Geological  Survey.  Although  potash  may  be  produced  eventu- 
ally from  lands  patented  under  the  act,  the  discoveries  for  the  most 
part  involved  inexpensive  prospecting  and  have  little  present  com- 
mercial interest.  Potash  that  appears  to  have  present  commercial 
importance  was  discovered  on  a  permit  near  Carlsbad,  N.  Mex.  As 
a  result  of  this  discovery  many  aaditional  permits  have  been  granted, 
and  active  prospecting  by  core  drilling  is  being  carried  out  in  that 
vicinity.  The  deposits  discovered  compare  favorably  in  probable 
quantity  and  quality  with  the  deposits  of  France  and  Germany,  the 
present  source  of  much  of  the  American  supply.  The  location  is 
imfavorable  for  the  distribution  of  cheap  fertilizer  to  the  farming 
communities  of  the  eastern  markets  on  accoimt  of  the  distance  and 
prevailing  freight  rates. 

PBODVOTIOH 

Statistics  relating  to  the  production  of  petroleum,  natural  gas* 
natural-gas  gasoline,  coal,  potash,  phosphate,  and  sodium  under 
Government  lease,  permit,  and  license  involving  public  land  ti« 
summarized  in  the  loUowing  tables : 
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Peirolewm  produced  from  puhUc  landM 


Bcalyetf 

Production 
(barrels) 

Royalty  oQ 
(barrdf) 

Royalty  valpe 

OU 

OaB 

QasoUne 

Total 

6,780,603.46 
14,36^826.24 
28,44X867.80 
80,48^666.44 

aa3ia306wO6 

20.71%67&16 
26,646^101.43 

1, 028^9661 18 
1^668^064.68 
&4«V171.00 
7,672,078.04 
4,051,024.17 
4,431,668.66 
8, 663;  194. 64 

61. 000. 961 66 
8, 820,  SOL  66 
6.071,061.80 

12,088,20100 
7.671.803.68 

888,678.88 
86;  000. 24 

191.866.01 
86;  666. 18 

77.MA.M 

66.003.01 

12.864.46 

60,834.26 

70,366.88 

108;  140. 60 

164,865.43 

178.172.60 

61.060.686,09 

3.420.666.66 

&  262. 77a  67 

12. 102, 204. 61 

7.768.066.01 

7,061,668i6t      06;6Qi26 
6,741.486k07      01,706.64 

8h  100. 480. 24 

6. 006. 466. 10 

173,604,96L60 

20^877,006.60 

46,601.646.06    668,846.13 

678,636.72 

47,794,120161 

Petroteum  produced  from  puhUo  lands,  hy  States 


state 

Fiscal 

Production 
(barnls) 

Royalty  oil 
(barrels) 

Royalty  value 

Oil 

Oas 

Gasoline 

Total 

mla 

1980-21 
1921-22 
1882-23 
1983-24 
1924-25 
1925-26 
1996-27 

1921-22 
1922-23 
1083-94 
1994-25 
1985-26 
1996-27 

1020^21 
1921-22 
1989-24 
1994-25 
1926-26 
1926-27 

1020-21 
1021-22 
1029-28 
1993-94 
1994-25 
1926-26 
1926-27 

1925-26 
1996-27 

1925-26 
1996-27 

1925-26 
1926-27 

2. 201,116. 28 
3.789;448L30 
4.666,693.03 
4.702,62X65 
6,978.882.39 
6.467.196.06 
7.084, 27L  78 

311,67X19 
616,491.00 
674,89X86 
62a  17X36 
874,61X54 
916,301.77 
061,357.05 

157X26X63 
792.44187 
619,39L36 
661,0619a 
1,033,14X01 
963,95X57 
002.80X17 

None. 

None. 
130X31 

807.28 
1,33733 
1,68L13 
3,00X48 

$4,33X06 
X98X66 
7,67X96 
3,46722 
9,72X77 
1X87X41 
24,19X68 

1577,60X60 

796,43L43 
687,37163 
666.41X40 
1,041 204. 01 
1,00141X11 
060,01X16 

86,700;06L80 

4,06M0X66 

6,406,06X41 

7,13X63 

7L24761 

6,67146X46 

ado 

86i00 

272.67 

17.73a  06 

400,067.34 

825, 18a  02 

723,196.03 

7.2(^ 

5162 

8,  SOL  14 

82,74X60 

44,60L0e 

4a  841 11 

1X06 

67.47 

X97X47 

36, 75a  76 

61287.00 

66,20194 

Ncme. 
Ncme. 
None. 
None. 
X60 
16X00 

None. 
None. 
None. 
None. 
None. 
None. 

iao6 

67  47 

X  073. 47 

36. 76a  76 

6120160 

66,45X94 

1,976, 47a  04 

121, 147  66 

160,87100 

16X60 

16X64X60 

tei 

~^  2;7iaoa 

1,97a  36 

None. 

2, 27a  60 

2;060l62 

20,371.06 

221.02 
0X34 
None. 
28X82 
26L20 
82X11 

66X62 
13L60 
None. 
47X87 
553.36 
11,18X96 

None. 
None. 
None. 
None. 
None. 
68X02 

None. 

None. 

None. 
6X01 
8Ln 

13X44 

68X68 
1SL69 
None. 
68788 
63X12 
1X01X32 

36,417.64 

1,67X40 

1X92X49 

68X02 

28X22 

13,00L68 

tea 

160.6M.6S 
1,635,775.75 
2,067,446.98 
1,406,30X77 
1.5ia35a21 
2,332,861.97 
1.226,27X71 

9;38X64 
7a  44X66 

163,  on.  71 
91,88X19 
83.39X60 

148,37X25 
68,81X82 

15,40X07 
185, 157  86 
203,07X83 
20X76X36 
16a  291 86 
38X42L63 
130,35X75 

None. 
None. 
None. 
X20 
None. 
29X15 
12113 

Ncme. 
None. 
None. 
None. 
None. 
None. 
None. 

16.40X07 

185, 157  86 
293.97X83 
20X76X66 
160,29186 
88X71X78 
139.47188 

la  838, 642. 97 

695,80X87 

1,329,37X36 

42X48 

1.329.797.84 

Mexico 

15.902.66 
39,80117 

2,21L70 
6.199.31 

3,60X13 
X73X83 

6X76 
67X00 

None. 
27.91 

X67X8B 

X44X74 

65,706.75 

X4U.01 

1X34X96 

74175 

N      27.91 

13.121.62 

boma 

112, 16a  75 
491,25169 

17.35L41 
87.899.17 

44,353.24 
179,88X86 

None. 
None. 

1,460.04 
X94X73 

46. 81X  28 

18X82X59 

603,416.44 

106, 25a  6« 

29123Xia 

140X77 

22X64X87 

1 

2,49X41 
None. 

40X20 
None. 

499.29 
None. 

None. 
1.07X52 

None. 
None. 

49X29 

1,070.62 

2,49X41 

499.29 

499.29 

1,07a  62 

1,56X81 

.     ■                  ■:  I 
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Petroleum  produced  from  puJtlio  lands,  5y  Statea — Continued 


state 


Wyoming. 


Fiscal 
year 


1920-21 
1921-23 
1922-28 
1923-24 
1994-85 
1925-28 
1926-27 


Grand  total. 


Production 
(barrels) 


3,416, 
9,075, 
21,709, 
33,221. 
31,409. 
19,954, 
16.106. 


336i57 
695.83 
115.17 
001.04 
741. 51 
997.95 
932.99 


Royalty  oil 
(barrels) 


704,806.34 
1,881,929.78 
4,638,204.91 
7,156,626.85 
3,960,062.71 
3,801,966.08 
2,406,68197 


124, 803, 721. 06  24, 050, 303. 04  39. 396, 814. 35  573, 61&  38 


173, 694. 931. 60  29, 877, 905. 09 

I 


Royalty  vahie 


OU 


Gas 


$1,350,707. 

2,348,147. 

7.167,628. 
11,266,490. 

6.842,682. 

6,521,988. 

4,414,225. 


36$23.67&33 
36  86.909.34 
64121,576l70 
27,  87,65165 
24  76,178.36 
32  91,65&M 
16  86,068.40 


46, 631, 645. 96  583, 84&  13 


Gasoline 


$1,661.85 

9.877.90 

52, 16a  30 

66,898.16 

98.S6a01 

133,845.21 

145,865.08 


Total 


$1,378,047.54 
2,439.9H.S0 
7, 331.  ?9. 64 

11,421,04101 
6,511. 17L  41 
6.747.8ttlf 
1648,15161 


502, 67a  31 40, 473,10191 


578.685.7247,701129.11 


Coal  produced  from  public  lands,  in  tons 


state 


Alaska 

Colorado 

Montana 

New  Mexico.. 
North  Dakota. 

Oregon 

Soath  Dakota. 

Utah 

Washington... 
Wsroming 


1020-21 


65,000.00 
64a  90 

loaoo 


378.00 


226,091.70 


292,lia60 


1921-22 


86,551.79 

52,613.27 

2, 04a  44 

8,255.18 

33,507.50 


26.185.08 
25,565.05 

8iioiaio 


M8,713.41 


1922-23 


116, 105. 99 

219,627.34 

9.575.05 

19,654.38 

128,711.79 


58a  75 

108. 67a  44 

60^284.64 

445,775.49 


1923-34 


88,645.82 
257,2M.4t 

22;  317. 19 

2S.15ai4 

168,6a9l) 

51.99 

437.50 

2I8y43a98 

52, 757  « 
645.37VL44 


1,096,997.77  j        1.481;101S7 


State 


Alaska.. 

Alabama 

(Colorado 

California 

Montana 

New  Mexico.. 
North  Dakoto. 

Oregon 

Booth  Dakota. 

Utah 

Washington... 
Wyoming 


1924-25 


99,198.83 


297.795.51 


218,934.90 

18.367.56 

127.455.19 

637.77 

828.38 

139,029.14 

25,673.08 

857, 83a  30 


1,785.751.66 


1925-36 


98,144.74 

10, 05a  00 

353.433.61 


198.602.15 

87.461.86 

163.583.79 

628.88 

1.07100 

172,483.36 

ia9ia29 

962,490.51 


2,011709.19 


1936-27 


93, 

22, 

448, 

278, 

36, 

215, 


282. 

3a 

1.068. 


4ia  14 
845.00 
552.09 
3.00 
89a  48 
905.31 
54a  12 
428.58 
912.35 
56180 
97132 
087.36 


2^513,079.65 


Total 


647.05&tl 

32.9iailO 

1.629, 857.  jj 

3.00 

730l4Tlfl 
197,794.43 

882, 7»; 
1,741  fl 


94ZI0L:S 

2aig-2 

150i6ILN 


9^  735, 519. 4i 


Estimated. 


Salts  disposed  of  from  potash  leases  (California),  in  tons 


1920-21 112. 18 

1921-22 569. 01 

1922-23 1,036.10 

1923-24 926. 61 

1924-25 501. 50 


1925-26 
1926-27 


6, 9a  85 
9.486.T4 


Phosphate  disposed  of  from  public  lands  (Idaho),  in  tons 


1920-21 1.566.90 

1921-22 1,982.18 

1922-23 2. 086. 86 

1923-21 497.  50 


1925-20 843.20 

1926-27 23.85161 

30.330.^ 
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Sodium  dispoied  of  from  puMio  lands  {Nevada),  in  tons 


» 248.21 

« 233.63 


192^27 302.58 


784.27 


AOTZVITXZS  OH  HAYAL  FETSOLXVK  KS8XBTX1 

e  behalf  of  the  Bureau  of  Engineering^  Department  of  the  Navj, 
nineral-leasing  division  supervises  oil  and  gas  operations  in 
[  petroleum  reserves  Nos.  1  and  2,  in  California,  and  No.  3,  in 
nin^.  On  March  17,  1927,  by  Executive  order,  the  administra- 
3n  all  naval  petroleum  reserves  was  vested  in  the  Department 
e  Navy.  In  pursuance  of  this  order  a  cooperative  a^eement 
Ing  worked  out  under  which  supervision  will  be  contmued  by 
Teological  Survev  under  the  direction  of  the  Secretary  .of  the 
as  to  matters  of  policy.  Statistics  of  the  production  of  petro- 
,  natural  gas,  ana  natural-gas  gasoline  from  naval  petroleum 
ires  are  summarized  below: 

Petroleum  produced  from  naval  petroleum  reserves 

Total 


3al  year 


Production 
(barrels) 


Royalty  oil 
(bamus) 


1.614, 
3.863, 
0.461, 

12,605. 

12,870. 

12.765, 

12,726, 


448.12 
004.87 
446.67 
610.22 
76a  26 
882.16 
366.02 


266,330.60 
1,014,48L32 
2,180,874.02 
2.863,000.70 
3.056.066.05 
2.770,10ai3 
2,002,243.86 


65, 886, 0O6. 32  1  15, 063. 105. 46 


Royalty  value 


OU 


$674. 
1.474, 
2.178, 
2.602, 
3,770, 
3,310, 
3,175, 


166.00 
660.88 
724.67 
223.03 
876.63 
65&64 
882.26 


17,172,200.00 


Gas 


$4,886.80 
8,440.70 

64,800.22 
101,004.76 
110,100.32 
114.247.76 
110,204.62 


GasQUna 


Total 


$11,682.71 
10.611.26 
67,296.78 
68,346.06 
03,818.67 
163, 48a  36 
160,643.75 


$000,086.60 
1.403,621.98 
3, 306, 86a  63 
2,882.663.87 
3,083,804.82 
8,677,380.66 
3, 466, 73a  03 


623,323.26     658,600.66 


18,240,133.81 


By  StetM 


ia: 

-21 

1,614,448.12 

266,330.60 
1,014.481.32 
2,106,646.04 
2,676.674.76 
2,062,668.61 
3,  n4. 016. 11 
2,867,612.68 

$574,166.00 
1,474, 66a  88 
2.046,6ia04 
2,403,700.27 
3, 628, 03a  60 
3,187,461.22 
3,094,331.60 

$4,336.80  !  $11,582.71 
8,44a70       10,51L26 

63,77a20      67,10a06 

08,017.00      68.83a08 
117.627.67       03,818.67 
100, 08a  27     161,206.06 

00,475.00  .  168.76a36 

$600,086.60 

-22 

3,863,004.87 

1,403,631.03 

-23 

-94 

-26 

-96 

-27 

-23 

0,034.705.20 
11,246,134.02 
12,123,571.80 
12,234,702.16 
12.368,315.70 

62.485.062.05 

2,167,687.82 
2,866,088.26 
8,830^386.74 
3,438,847.44 
3,348,667.04 

14,607,437.13 

16,400,086.60 

478,657.62  i  646,505.01 

17, 434. 14a  22 

416, 66a  38 
1,350,384.30 

74,220.88 
188.324.06 

127,105.63 
288,342.76 
142,837.03 
123,197.32 
81,550.66 

1,120.02              28.66 

8,077.76  1             a  10 

1,671.75           None. 

14,158.48  1      1,183.41 

19,728.63        6,883.30 

128.263.30 

-24 

296. 510. 62 

-25 

747,178.37            08,307.31 
620,680.00  ;          65.086.02 

144,506.78 

-26 

138, 539. 21 

-27 

367,040.32 

44,631.17 

107,162.68 

3,400.042.37  1        465,668.33 

1 

763,114.40 

44.765.64        7,104.65 

814,964.60 

ACTIVITIES  OV  IKDIAK  LAHD8 


I  behalf  of  the  Office  of  Indian  Affairs  the  functions  of  the  divi- 
include  inspectional,  regulatory,  and  advisory  service  in  con- 
3n  with  the  leasing  of  mineral  deposits  on  tribal  and  restricted 
ed  Indian  lands. 
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At  the  end  of  the  year  there  were  outstanding  53  departmental 
lead  and  zinc  leases  on  restricted  Quapaw  Indian  lands  in  Oklahoma 
covering  7,024.35  acres.  The  production  from  these  lands  amounts 
to  22  per  cent  of  the  zinc  and  6  per  cent  of  the  lead  mined  in 
the  United  States.  The  royalty  for  the  fiscal  year,  amounting  to 
$1,307,114.54,  was  9.25  per  cent  of  the  sale  value  of  the  ore  mined. 
Four  mills  on  restricted  Indian  lands  introduced  desliming  and  flo- 
tation in  the  treatment  of  ores  during  the  year,  a  very  large  addi- 
tional recovery  of  concentrates  was  obtained  from  the  ores  mined, 
and  former  waste  dumps  are  being  re-treated  at  a  profit.  TSiese 
processes  permit  the  mining  of  lower-grade  ores  and  greatly  increase 
thepotential  ore  reserves  and  royalties. 

The  area  of  Chodtaw  and  Chickasaw  coal  and  asphalt  lands  segre- 
gated was  441,107.15  acres,  of  which  112,830.75  arres  has  been  leased; 
all  leases  now  in  effect  expire  between  1928  and  1932.  Congress 
provided  for  the  disposal  of  both  leased  and  imleased  lands  by  sale, 
and  during  the  year  two  unleased  coal  tracts  containing  1,927.72 
acres  were  sold.  There  were  removed  from  supervision  by  the  mak- 
ing of  final  payments  seven  unleased  tracts  containing  4,910.93  acres, 
five  leased  tracts  containing  4,437.40  acres,  and  three  asphalt  tracts 
containing  1,960  acres,  a  total  of  11,308.33  acres.  The  total  area 
removed  irom  supervision  to  date  is  44,405.70  acres,  which  is  about 
10  per  cent  of  the  entire  segregated  area.  In  addition  areas  amount- 
ing to  32,259.91  acres  have  b^n  sold  but  remain  under  supervisory 
control  because  final  payments  have  not  been  made. 

At  the  end  of  the  year  79  coal  leases  covering  73,450.60  acres  were 
in  force,  under  37  of  which  coal  was  produced  during  the  year 
through  60  mines.  One  lease  was  cancel^  during  the  year.  Inere 
are  30  suspended  and  62  abandoned  mines  on  the  segregated  leased 
coal  lands.  The  production  of  coal  for  the  year  from  leased  and 
unleased  areas  was  896,353.21  tons,  with  a  royalty  and  rental  value 
of  $69,340.73.  Only  one  asphalt  lease  remains  m  effect,  and  it  has  not 
been  producing. 

At  the  beginning  of  the  year  there  were  66  coal  and  asphalt  leases 
on  restricted  Indian  lands  comprising  6,493.50  acres.  During  the 
year  13  leases  comprising  1^63  acres  were  reinstated,  3  new  leases 
coverinc:  260  acres  approved,  and  10  leases  covering  1,212.50  acres 
canceled,  leaving  a  total  of  72  coal  leases  covering  7,188.64  acres  in 
effect  at  the  end  of  the  year;  21  of  the  leases  were  producing  and 
61  not  producing,  as  follows: 

Coal  and  asphalt  leases  en  restricted  Indian  lands 
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6 
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37 
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Of  segre^ted  and  allotted  lands,  areas  amounting  to  25^92  acres 
were  examined  geologically  to  determine  their  cotu  vmlue,  so  that 
appraisal  may  be  intelli^ntly  made  when  applications  are  received 
for  sale  of  restricted  lands  within  the  area. 

In  Oklahoma  the  supervision  of  oil  and  gas  activities  includes 
10,786  leases,  covering  1,005,601.04  acres,  on  which  there  are  7,748 
producing  oil  and  gas  wells,  summarized  by  jurisdiction  or  Indian 
agencies  as  follows : 

OU  and  ga9  lease*  in  Ohkthoma 


Five  Civilized  TribeB... 
Kiowa  Indian  Agency.. 
Fawnee  Indian  Agency. 
Ponea  Indian  Ageooy... 
Sbawnee  Indian  Agency 


Number 


8^804 
2X 
328 
847 
567 


10,786 


Acres 


788,^74.00 
40^60183 
84,087.90 
83,  Ma  36 
98.7U3.87 


1.005,  Ml.  04 


Prodndnf  wells 


Oil 


7,232 
24 
83 
80 
21 


7.440 


Qas 


208 
8 

1 
0 
3 


308 


Total 


7,530 
30 
84 
80 
24 


7,748 


In  addition  to  the  oil  leases  in  Oklahoma  aid  was  given  to  the 
Indian  Office  in  supervising  oil  and  gas  leases  on  tribal  and  re- 
stricted allotted  Indian  Ian(£  as  follows: 

status  of  oil  and  gas  leases  on  Indian  land  June  30,  1921 


liontana: 

Blarkfeet.  tribal.. 

Crow,  tribal 

Crow,  allotted 

^7ew  Mexico: 

Navajo,  tribal 

Wyoming: 

Shoshone,  tribal . . . 

Shoshone,  allotted. 
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8 

15 

5 

61 
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65 


The  following  additional  mining  leases  and  lease  applications 
were  investigated  or  reported  on  at  Uie  instance  of  the  Indian  Office : 

California :  Tule  River  Indian  Reservation,  1  for  limestone ;  Paiute  Indian 
Reservation,  1  for  building  slone. 

Idaho:  Nez  Perce  Indian  Reservation,  3  for  limestone. 

Nevada :  Pyramid  Luke  Indian  Reservation,  1  for  lead  and  silver,  1  for  marl. 

Oklahoma :  Osage  Reservation,  1  for  lead,  gold,  and  silver. 

Wyoming:  Shoshone  Indian  Agency  (tribal),  1  for  coal;  same  (allotted),  1 
for  coal. 

OTHEB  COOPERATIVE  WORK 

The  division  cooperated  with  the  Bureau  of  Mines  and  Bureau  of 
Standards  in  connecti(»  with  tests  of  mine  stoppings  to  withstand 
explosions  of  gas  and  coal  dust;  with  the  Bureau  of  Mines  in  its 
fock-dusting,  ventilation,  and  experimental  mine   programs*^  «i!A 
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through  the  Bureau  of  Mines  with  the  Safety  in  Mines  Research 
Board  of  Great  Britain  in  the  classification  of  coals  on  Government 
lands. 

COST  OF  STrPEBVZSIOH  AHD  8TATB  BXVEFITS 

Preliminary  estimates  indicate  that  the  cost  of  the  supervisory 
work  of  the  mineral-leasing  division  averages  about  2  per  cent  of 
the  aggregate  rents  and  royalties  involved,  or  only  one-fifth  of  the 
estimated  cost  of  administration  when  the  leasing  law  was  enacted. 
This  cost  for  essential  engineering  supervision  is  materially  less  than 
that  of  similar  supervision  of  operations  under  private  ownership 
and  is  more  than  covered  by  the  economies  effected  and  reflected  in 
inmiediate  royalty  returns.  The  future  values  preserved  by  con- 
servation measures  established  by  the  supervisory  forces  and  the 
eventual  royalties  to  be  derived  therefrom  far  exceed  the  current 
monetary  returns  from  the  work  of  the  division. 

Twenty-three  States  and  Alaska  are  directly  interested  in  the 
results  of  mineral  leasing  on  public  lands,  as  they  receive  withont 
expense  to  themselves  37.5  per  cent  of  all  royalties  and  rentals,  and 
52.5  per  cent  is  spent  in  these  States  through  the  Bureau  of 
JReclamation. 

WORK  Oir  PUBLICATIONS 

BOOK   PUBLICATION 
TEXTS 

During  the  year  21,377  pages  of  manuscript  were  edited  and  pre- 
pared for  printing  by  the  section  of  texts,  and  proof  sheets  compris- 
ing 1,832  galley  proofs  and  14,280  page  proofs  were  read  and 
corrected.  Indexes  were  prepared  for  32  publications  covering 
5,214  pages.  Copy  and  proof  or  stencils  for  922  pages  of  multi- 
graph  and  mimeograph  matter  were  read.  At  the  end  of  the  fiscal 
year  five  persons  were  employed  in  this  section. 

HXirST&ATZONB 

The  number  of  drawings  prepared  by  the  section  of  illustrations 
was  2.500,  including  184  maps,  582  sections  and  diagrams,  624  photo- 
graphs, and  1,110  paleontologic  drawings;  170  miscellaneous  jobs 
were  also  done  by  the  section.  The  illustrations  transmittea  to 
accompany  35  reports  numbered  659,  to  be  reproduced  by  chromo- 
lithography,  photolithography,  halftone,  and  zinc  etching.  The 
number  of  proofs  received  and  examined  was  1,964.  At  the  end  of 
the  year  material  for  illustrating  48  reports  is  in  hand.  The  section 
now  consists  of  11  employees. 

MAP  EDITING 
OEOLOOIC  EDITIKO  AKD   DBAFTINO   OF  MAPS  AND  ILLUSTRATIONS 

Maps  and  illustrations  for  31  geologic  reports  were  drawn  and 
prepared  for  geologists  in  the  geologic  branch.  The  geologic  map  of 
Oklahoma  was  puolished.    Progress  was  made  on  the  color-stone 
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^ork  of  the  New  Mexico  geologic  map.  Compilation  of  the  geologic 
mao  of  Texas  and  of  the  map  of  the  United  States  was  begun. 

The  maps  of  the  Bessemer- Vandiver  (Ala.)  folio  were  ready 
for  printing  at  the  end  of  the  year.  The  maps  of  the  Coatesville- 
West  Chester  (Pa.)  and  of  the  Gaflfney-Kings  Mountain  (S.  C.-N.  C.) 
folios  were  sent  for  transfer  to  stone.  iJngraving  of  the  Fairfield- 
Gettysburg  (Pa.)  and  Somerset- Windber  (Pa.)  maps  was  begun. 
The  Montevallo-Columbiana  (Ala.)  and  Hollidaysburg-Huntingdon 
(Pbl)  folios  were  partly  prepared  for  engraving.  The  Boston 
(Mass.)  folio  was  received  for  publication  and  its  preparation  begun. 

Maps  and  illustrations  for  30  reports  besides  folios  were  edited 
during  the  year. 

IKSPECTZOV  Am  EDZTZKO  OF  TOPOOBAFEZC  MAPS 

During  the  year  122  new  topographic  maps  were  edited  and  trans- 
mitted for  engraving ;  185  publisned  topographic  maps,  9  State  maps, 
and  8  State  index  circulars  were  edited  for  reprint ;  12  plan  and  pro- 
file river-survey  sheets  were  edited  for  photolithograpny ;  7  miscdl- 
laneous  maps  were  edited  for  engraving  or  photolithography ;  and  492 
maps  were  edited  as  illustrations  for  Geological  Survey  reports — ^a 
total  of  835  maps  edited.  First,  second,  combined,  and  woodland 
proofs  of  engravings  for  new  topographic  maps  and  reprints  num- 
Dering  429  and  proofs  of  maps  reproduced  oy  photolithography 
numbering  182  were  read.  At  the  end  of  the  year  138  new  topo- 
graphic maps  were  in  progress  of  engraving  and  printing  and  120 
new  topographic  maps  and  projects  were  in  preparation  for  submis- 
•sion  for  reproduction. 

DISTRIBUTION 

A  total  of  318  publications,  comprising  64  new  books  and  pam- 
phlets, 1  reprinted  book,  1  new  geologioi  folio,  112  new  or  revised 
topographic  and  other  maps,  and  140  reprinted  topographic  and 
other  maps  were  received  by  the  division  of  distribution  during  the 
jear.  A  number  of  special  pamphlets  and  forms  for  administrative 
use  were  also  delivered  and  distributed.  The  total  units  of  all  pub- 
lications received  numbered  179,355  books  and  pamphlets,  8,785  geo- 
logic folios,  and  644,750  topographic  and  other  maps,  a  grand  total 
•of  832  890 

The' division  distributed  198,584  books,  9,438  folios,  and  742,818 
maps,  a  total  of  950,840,  of  which  8,023  folios  and  609,148  maps  were 
sola.  The  sum  received  and  deposited  in  the  Treasury  as  the  result 
■of  sales  of  publications  was  $46,116.32,  including  $40,779.28  for  topo- 
graphic and  geologic  maps  and  $5,337.04  for  geologic  folios.  In 
addition  to  this  $984.52  was  repaid  by  other  Government  establish- 
jnents  at  whose  request  maps  or  folios  were  furnished.  The  total 
receipts,  therefore,  were  $47,100.84. 

The  division  received  and  answered  88,238  letters. 

KNGKAVIXG   AND   PKlNTING 
TOPOdRAPEIC  MAPS  AHD  QEGLOdZO  FOLIOB 

During  the  year  72  new  topographic  maps  were  engraved  and 
printed,  including  14  revised  maps.  Forty  new  maps  were  photo- 
lithographed  and  printed,  making  a  total  of  112  new  maps  printed 
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and  delivered.  Corrections  were  engraved  on  the  plates  of  166  maps. 
Reprint  editions  of  185  engraved  topographic  maps  and  5  photo- 
lithographed  State  and  other  maps  were  printed  and  delivered.  In 
addition  58  new  topographic  maps  had  bsen  engraved  and  were  in 
press  June  30,  and  the  engraving  of  18  other  new  topographic  maps 
was  nearly  completed.  Of  new  and  reprinted  maps  256  different 
editions,  amounting  to  644,750  copies,  were  delivered.  One  new 
geologic  folio  was  printed,  its  edition  amounting  to  8,785  copies. 

OTHER  OOYEBinCXirT  MAP  PBIHTIVe 

A  large  amount  of  work  was  done  for  the  Government  Printing 
Office,  office  of  the  Secretary  of  the  Interior,  Bureau  of  Mines, 
Bureau  of  R^lamation,  Bureau  of  Education,  General  Land  Office, 
National  Park  Service,  Office  of  Indian  Affairs,  Alaska  Railroad, 
Bureau  of  Public  Roads,  Bureau  of  Agricultural  Economics,  Bureau 
of  Plant  Industry,  Bureau  of  Biological  Survey,  Forest  Service, 
Weather  Bureau,  Bureau  of  Standards,  Bureau  of  Lighthouses, 
Bureau  of  Navigation,  Department  of  Labor,  Department  of  State, 
War  Department,  Post  Office  Department,  Treasury  Department, 
Department  of  Justice,  Department  of  Commerce,  Interstate  Com- 
merce Conmiission,  Federal  Power  Commission,  Public  Buildings 
Commission,  Commission  of  Fine  Arts,   Smithsonian  Institution, 
National  Research  Council,  Coast  Guard,  Bureau  of  Internal  Rev- 
enue^ Veterans'  Bureau,  Federal  Board  for  Vocational  Education, 
Engineer  Map  Reproduction  Plant,  National  Sesquicentennial  Ex- 
position, Pan-Pacinc  Conference,  American  Red  Cross,  Purdue  Uni- 
versity, Regional  Plan  of  New  York  and  its  Environs,  and  the 
States  of  Alabama,  Idaho,  Kansas,  Missouri,  New  Hampshire,  Okla- 
homa, and  West  Virginia.    This  work  done  for  other  branches  of 
the  Government  and  State  governments  included  many  reprints, 
and  the  charges  for  it  amounted  to  about  $140,000,  for  which  the 
appropriation  for  engraving  and  printing  geologic  maps  was  reim- 
bursed bv  transfer  of  credit  on  the  boote  of  the  Treasurv  Depart- 
ment.   Transfer  impressions  numbering  165  were  made  during  the 
year,  including  69  furnished  to  contracting  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  47  furnished  to  pri- 
vate firms.  47  furnished  to  the  War  Department,  and  2  fumishea  to 
the   Weatner   Bureau.     Other   miscellaneous   work   was   done    for 
A.  Hoen  &  Co.,  Heliotype  Co.,  Dennison  Manufacturing  Co.,  Wil- 
liams &  Heintz  Co.,  Mrs.  Charles  S.  Fayerweather,  Clark  University, 
University  of  Texas,  and  North  Dakota  Ajgricultural  College.    The 
amount  turned  over  to  miscellaneous  receipts  from  this  work  was 
$210.75. 

Of  contract  and  miscellaneous  work  of  all  kinds  2,902,551  copies 
were  printed.  Including  topographic  maps  and  geologic  folios,  a 
grand  total  of  3,556,086  copies  were  printed  and  denvered. 

PHOTOORAPHZC  LABORATORY 

The  output  of  the  photographic  laboratory  consisted  of  8,503  nega- 
tives (1,853  wet,  of  which  840  were  for  photolithographs,  129  paper, 
2,238  drjr,  3,752  field  negatives  developed,  and  531  lantern  slides), 
54,295  prints  (26,219  maps  and  diagrams  and  28,076  photographs  for 
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llustrations),  2,700  zinc  plates,  292  zinc  etchings,  77  celluloid  prints, 
97  lantern  slides  colored,  9  tnuisparencies  colored,  43  prints  colored, 
^  crayons  colored,  and  8,247  prints  mounted. 

ADIOHISTKATION 
COBBBBPONDKNCB  AND  SB00RD8 

The  work  of  the  section  of  correspondence  and  records  was  of  the 
iame  general  character  as  during  the  preceding  fiscal  vear.  At  the 
md  of  the  year  the  appointees  of  the  Secretary  numbered  8S6,  10 
ess  than  at  the  end  of  the  fiscal  year  1926.  The  changes  in  personnel 
nrere  683,  including  118  appointments,  128  separations,  and  437 
niscellaneous.  During  the  calendar  year  1926,  72  per  cent  of  the 
3ossible  annual  leave  and  15  per  cent  of  the  possible  sick  leave  was 
rranted.  Leave  without  pay  and  furloughs  amounting  to  4,320  days 
vere  also  granted. 

UBBABY 

Accessions  to  the  library  numbered  17,787  books,  pamphlets,  and 
)eriodicaIs  and  755  maps.  The  recorded  loans  were  6,265  books  and 
132  maps,  not  including  those  used  by  10,893  readers  who  consulted 
he  library  in  person.  The  catalogue  was  increased  by  the  addition  of 
i,104  cards.  In  accordance  with  the  cooperative  cataloguing  arrange- 
nents,  665  title  entries  were  furnished  to  the  Library  ot  Congress 
br  printing,  the  proof  reading  of  which  inY>lved  87  galleys. 

The  correspondence,  consistmg  of  2,132  letters  written  and  1,682 
-eceived,  largely  concerned  the  exchange  of  publications.  This  cor- 
*espondence  involved  the  translation  of  many  letters  in  foreign 
anguages.  Foreign  articles  and  letters  translated  for  other  divi- 
ions  of  the  Greological  Survey  numbered  205.  There  were  917  books 
K>llated  and  prepared  for  binding  and  666  newly  bound  books 
iccessioned  and  labeled. 

Cooperation  in  the  coinpilation  of  the  '^  Union  list  of  serials  in  the 
ibraries  of  the  United  States  and  Canada,''  to  be  published  imder 
he  auspices  of  the  American  Library  Association,  was  continued. 

The  proof  of  the  bibliography  of  North  American  geolo^  for  1928 
ind  1924  (Bulletin  784T  was  read,  and  the  preparation  of  the 
)ibliography  for  1925  and  1926  was  continued. 

ACCOUNTS 

Condensed  statements  covering  the  expenditures  from  Federal 
hinds  during  the  year  are  given  on  the  following  pages.  The 
imounts  expended  by  States  for  cooperative  work  are  set  forth  in 
he  reports  of  the  field  branches. 


74 


FORTY-EIGHTH  BEPOBT  OP  GEOLOGICAL  SURVEY 


3 

O 


3 


OS 


8    8 


2    S 


^ 


3 
so 


a 

o 


§"8 


a 


P»<o 


§1    * 


s 

■E3 
S 


i 
S 


PS 

r 


S;5     5'  g 


« 


cT 


f? 


is 

OS 


S888888888 


8 


d 

o 

r 

a 


IS 


u 


ADMIKI8TRATI0N 


76 


a 

o 
3 


s 

3 

30 


n 
>* 

s> 
> 


s 


s 


8S8S; 


CO 


a 


4"'  " 


S8SSS      SS3    e    8888SS9t; 


ad 


$ 
n 


f388R 


e« 


;( 
^ 


S9S    S    9 


$$8cSS      8P9    8    8 


ttTcf 


^8 


^•SeoS     8^8 


s 


S 


88S3 

side* 

i-«CO 


98 
88 


i 


S 


8S 
^1 


«5 


S8 
SI 


2C 


S3 


3898So8 


828 

CO 


88 

H 


8S88S8^{3 


S8 


8 

S 


R8 


-"t 


SS      888   s   a 

II   ii^  ^  i 


S8 


SS889 


S^8S    8S1t:RS8       S{2f3    iS    892C9S8SS; 


I-- 


§C 


CO 


§■1 


s 


II 

S  >.*  3  g  c 

-.  fc  «  ««  ?.  Ss 


CO 

a 
o 


2888 


£J3 


iSb 


is 


O^QQCCaOCQ 


!-e^jS 


OB  O  O  o» 


^    flS     M 


Has  ^**** 


s: 


3 

a 

B 

«-• 

3 
f 

S 

I 


III 


9.as 


8S 


8«! 


PC) 
CO 

I 


s 


1^ 


8 

I 

4 


Oft 


•o 

CO 


8 


« 


■topaphlc  topoBTiphy „         7 

Id  land!,  fliwirlmtliin  M-OS 

-imiTiBnd  m«p,. ""i^^!! 


71-7t     MuyliDd,  wmyi  uid  rapofU _.. 

n-Tt      MMMctnuriUjinrTaTi utd  nporU 

7      Haodeolul].  w.  c,  wcrk  of  th<  (Kdefllo 


iDanl^tnslDi  woik. . . 


'■■Ddrrporta B-T,ll  Mlnlnltldtd  brt*oiocr 10-13 

nnch,  work  ot t-7,>T-M  MlMlMppI,  nvran  UQ  nponi U 

IkinaiuidtiimiditurM.- I, MO,  Hbrnui  Mirvaji. 11,40 

27-M3a,3I33.3^U-3«.tt-41,W,n-7ll  MonUitt,  aman  aiid  npoiU. 1^4B,H 

urrvTi  Hid nporti ia,N.47,n 

lumys  kod  r^MMti. a,tJ,U  NtTalnwrrel 


..  St-U      Nbt 


.  is-i«i«),M-aa 


invtstlB»led_ 

a  »nd  nporto li^iiM, 

loD    bniich.    iDraNigMioni    ud 


New  EDfluidnrttuitulEa ^ 

ti,bl      Nnr  Haii]iwliln,BirTBTi.. 40 

U-X      N««  J<tMT,  KtrvaTi  Hid  rworti IS.Ii 

S.H      NewM(alco,airveriui<lnporU Ift4CI,tB~MU 

■"     "— York,  tcrrwi  rod  raparti.-.  —  " 


ScopaoIlDvutlgBtioni.. -  . 

SmTlh,  Philip  8.,  work  oIUuAlMkMibnuicb  ir-U 
-    lb  Cuomi*,  nr— •-  "  ■" 


id  raportt lfl,39,W 


ll-SO     S«uthDski>u,nirT«y>u]drqnrt«. 
SUblei.  Htmiui,  work  of  Um  — 


31. 4B 


t«y9 and  raportj 11,39,48,81  TMM.I 

rveysMid  r«porU ■"  ""      "" 

u  pnpand - 

lis,  ItuliiK  mineral  depoilu 


eys iJpM      Vbjlnia,  mrfeyi 

VanDODt,  nirTaTi 

rveya  and  raporlB _ 18-17,81      •'  ■ ■- 

survejii 17, » 

IBcation. 8.83-83 

7J 

survsya  and  npom 17,48,81 


80-70 

Blrvajn  and  mpoitl 11-3^40,40 

.__, leya  and  reixirta 1^41^  40 

Topivnplilc braacb, work ol Iba 7,U-41 

Utah,  surf «yi  ud  nportl 33-23,40,40.83   . 

33,40,40 

_     _ ,.-  33,40 

VolODOkCT 1^13,14,10 

WiablnstoD,  lumysuid  reporta 

blanch,  woik  and  p 


a  40-80, 83 


7-8.41-80 

West  Virginia, nirreyi and  reports 34,40,80 

..  17,30      Wlac»Dain,iurvayBBndn|iaTU 31,41,83 

.  7l}-73      Wyoming. furvayi and npoiu 34,83-81 


* 

I        i 


.•ANJ>?«9?<:» 


U.  S.  DEPARTMENT  OF  THE  INTERIOR 

ANNUAL  REPORT  OF  THE 

DIRECTOR  OF 
THE  GEOLOGICAL  SURVEY 

TO  THE  SECRETARY  OF  THE  INTERIOR 
FOR  FISCAL  YEAR  ENDED  JUNE  30. 1928 


U.  5.  DEPARTMENT  OF  THE  INTERIOR 


FORTY-NINTH  ANNUAL  REPORT 


OF  THE 


DIRECTOR  OF 
THE  GEOLOGICAL  SURVEY 


TV  THE 


SECRETARY  OF  THE  INTERIOR 


1928 


UNITED  STATES 

GOVERNMENT  PRINTING  OFFICE 

WASHINGTON 

1928 


Dinchn  rf  lk$  Ctohgied  Surt^ 

CLARENCE  KING.  IH79-I88I  CHARLES  DOOUTTLE  WALCOTT.  IS94.t9t7 

JOHN  H^ESLEY  POWELL.  1881-1894  CEORCE  OTIS  SMITH,  1997- 


CONTENTS 


Appropriations 1 

Meeting  the  demand 1 

The  year's  operations 3 

Geologic  branch 6 

Alaskan   branch 26 

Topographic  branch 36 

Water-resources  branch -C 

Conservation  branch »W 

Work  on  publications 71 

Administration 74 

Index 77 

u 


ANNUAL  REPORT 

OF  THE 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


Department  of  the  Interior, 

Geological  Survey, 

October  16,  1928. 

Sir  :  The  appropriations  made  directly  for  the  work  of  the  Geolog- 
ical Survey  for  the  fiscal  year  1928  incfuded  10  items,  amounting  to 
$1,807,880.  In  addition  $109,000  was  appropriated  for  printing  the 
reports  of  the  Geological  Survey,  and  $11,000  for  miscellaneous  print- 
ing and  binding,  and  an  allotment  of  $15,763.95  for  miscellaneous  sup- 
plies was  made  from  appropriations  for  the  Interior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended  is 
given  at  the  end  of  this  report.  The  balance  on  August  30,  including 
a  budget  reserve  of  $850,  was  $28,301.48. 

The  total  amount  of  funds  made  available  for  disbursement  by  the 
Geological  Survey,  together  with  State  funds  directly  disbursed  for 
work  administered  by  the  Federal  officials,  was  $2,909,170. 

MEETING  THE  DEMAND 

The  function  of  consulting  geologist  or  hydraulic  engineer  to  the 
public  is  one  that  exposes  the  Geological  Survey  to  a  decidedly  in- 
creasing demand  that  is  gratifying,  even  though  embarrassing.  The 
growing  interest  in  the  great  public  proiects  of  completing  the 
topographic  map  of  the  country  and  of  making  an  inventory  of  its 
water  resources  is  demonstrated  by  the  larger  amount  of  cooperative 
funds  contributed  by  the  States  to  the  mapping  and  investigative 
program  of  the  Federal  Geological  Survey.  This  year  such  contribu- 
tions, coming  from  38  States  and  Hawaii,  exceeded  three-quarters  of 
a  million  dollars. 

Another  item  expressing  the  augmented  extent  and  scope  of  work 
administered  by  the  Geological  Survey  includes  the  funds  trans- 
ferred to  it  from  other  Federal  agencies  for  technical  services  ren- 
dered. This  item  exceeded  one-third  of  a  million  dollars  in  the  fiscal 
year  1928,  showing  an  increase  of  10  per  cent  over  the  preceding  year. 
The  volume  of  work  to  be  requested  by  other  Federal  agencies  is  al- 
ways difficult  to  forecast,  but  these  recent  years  indicate  the  general 
need  of  the  type  of  investigations  for  which  a  corps  of  trained  spe- 
cialists is  available. 

Another  index  of  increasing  demand  is  afforded  by  the  number  of 
visitors  to  the  principal  local  offices  of  the  Geological  Survey  in  the 
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West.  These  offices  at  Denver,  Salt  Lake  City,  San  Francisco,  and  Los 
Angeles  make  a  special  effort  to  answer  all  inquiries  for  geologic  and 
engineering  information,  whether  included  in  published  reports  or 
not,  and  this  year  they  served  8,464  callers,  an  increase  of  nearly  10 
per  cent  over  the  preceding  year.  General  correspondence  between 
the  public  and  the  Washington  office  increased  5  per  cent,  as  did  also 
the  distribution  of  publications  on  specific  request.  As  in  other  re- 
cent years,  the  numoer  of  both  books  and  maps  distributed  has  ex- 
ceeded the  number  printed  in  the  same  period,  proving  that  there  is 
no  accumulation  of  dead  stock  on  the  shelves.  Especially  notable  was 
the  increase  of  nearly  15  per  cent  in  the  sales  of  maps.  In  the 
distribution  of  its  publications  the  Geological  Survey  is  a  going 
concern. 

A  less  tangible  measure  of  appreciation  of  the  country's  need  of 
surveys  and  investigations  of  the  type  in  which  the  Geological 
Survey  is  engaged  is  afforded  by  the  general  demand  for  an  increase 
in  such  work.  In  recent  months  the  chambers  of  commerce  and 
mining  and  development  associations  in  the  West  and  the  engineering 
societies  of  the  whole  country  have  called  attention  to  the  increasing 
need  of  Federal  investigations  in  aid  of  mining  and  other  develop- 
ment, characterizing  the  Geological  Survey's  half  century  of  service 
in  aiding  "  in  finding,  developing,  and  conserving  the  naturatresources 
of  our  country  "  as  a  fundamental  and  indispensable  contribution  to 
the  mining  industry. 

The  fact  that  too  often  escapes  notice  is  that  the  present  high- 
pressure  industrial  development  throughout  the  country  involves  an 
ever  greater  demand  for  raw  materials  as  well  as  for  tne  basic  engi- 
neering information  required  in  the  great  constructive  undertakings 
by  private  enterprise  and  by  the  Government  itself. 

It  is  difficult  to  appreciate  the  full  scope  of  developmental  activity 
that  calls  for  the  investigative  work  by  the  Government  scientific 
bureaus.  Where  the  topographic  map  once  served  a  single  purpose 
it  is  now  utilized  in  a  dozen  ways ;  smiilarly,  exact  information  re- 

farding  water  resources,  both  surface  and  underground,  is  demanded 
y  State  and  municipal  officials  and  bv  the  promoters  of  industrial 
and  agricultural  projects.  The  need  of  geologic  investigation  is  pos- 
sibly even  greater,  in  view  of  the  present  magnitude  of  the  output 
of  the  mines  and  oil  wells  of  the  country.  In  its  growth  in  volume 
of  output  the  mining  industry  stands  by  itself^  but  in  the  process 
of  furnishing  the  needed  raw  materials  to  other  mdustries  in  rapidly 
increasing  quantities  mines  and  wells  become  more  rapidly  exhausted 
and  new  deposits  must  be  found.  Thus  arises  the  demand  for  more 
and  better  geology^  as  voiced  in  the  many  expressions  of  public 
opinion  from  the  mining  centers  of  the  country.  The  United  States 
Geological  Survey  is  being  called  to  take  the  lead  in  an  intensive 
studj  directed  to  the  finding  of  ore  in  order  to  forestall  any  serious 
declme  in  the  needed  supply  of  the  metals  and  other  essential  min- 
erals, with  the  consequent  slowing*  down  of  all  industry.  The 
premise  commonly  mentioned  in  these  requests  for  increased  ac- 
tivity is  the  recognized  pioneer  work  by  tne  geologists  and  engi- 
neers in  the  earlier  decades  of  developmental  progress  in  the  Western 
States. 
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THE  YEARNS  OPERATIONS 

The  director  continued  his  service  as  chairman  of  the  advisory 
committee  of  the  Federal  Oil  Conservation  Board  and  as  chairman  of 
the  Naval  Oil  Reserve  Commission.  In  connection  with  his  admin- 
istration of  the  general  work  of  the  Geological  Survey  he  made  ad- 
dresses and  informal  talks  and  contributed  articles  to  the  press,  all 
with  the  purpose  of  helping  to  bring  before  the  public  the  results  of 
the  work  of  his  associates.  A  list  of  these  addresses  and  articles 
follows : 

Need  of  Faetg,  Western  Society  of  Engineers,  Chicago,  December  12. 

Charles  D.  Walcott  and  the  United  States  Geological  Survey,  National  Mu- 
seum auditorium,  Washington.  January  24. 

Canada — Its  Natural  Wealth,  Canadian  Institute  of  Mining  and  Metallurgy, 
Quebec,  March  9. 

Engineer-Citizens,  Lehigh  Valley  Mineral  Industry  Conference,  Easton,  Pa., 
April  26. 

Your  Future,  commencement  address  at  Colorado  Sdiool  of  Mines,  €k)lden, 
May  18. 

America  in  High,  commencement  address  at  Colby  College,  Waterville,  Me., 
June  18. 

Coal — the  Premier  Source  of  Energy,  Coal  Age,  July. 

Charles  D.  Walcott,  American  Journal  of  Science,  July. 

W^ork  of  United  States  Geological  Survey  as  Related  to  the  Mining  Industry, 
Mining  Congress  Journal,  February. 

One  Step  in  Production  Control,  Mining  and  Metallurgy,  May. 

Federal  Cooperation  with  the  States,  United  States  Daily,  June  28. 

In  recognition  of  the  Geological  Survey's  long  service  to  the  min- 
ing industry,  the  director  was  elected  president  of  the  American  In- 
stitute of  Mining-and  Metallurgical  Engineers  in  February,  and  be- 
tween that  time  and  July  he  attended  meetings  of  mining  men  in 
eight  States. 

The  branch  chiefs  also  represented  the  Geological  Survey  at  tech- 
nical or  other  meetings  and  spoke  on  various  subjects,  a  few  of  which 
are  listed  below : 

Geology  and  Mining,  by  W.  C.  MendenhaU,  American  Biining  Congress, 
December  3. 

Ontfltting  Alaska  Expeditions,  by  Philip  S.  Smith,  Harvard  Club,  AprU  14. 

The  Alaskan  Branch  of  the  Geological  Survey,  by  Philip  S.  Smith,  American 
Mining  Congress,  December  3. 

Topographic  Mapping  in  Connection  with  Flood  Control,  by  C.  H.  Birdseye, 
Arkansas  and  Red  River  Flood  Control  Convention,  Oklahoma  City,  Okla., 
December  1. 

Topographic  Mapping  of  the  United  States,  by  C.  H.  Birdseye,  Western  Society 
of  Engineers,  Chicago,  December  12. 

Colorado  River,  by  C.  H.  Birdseye,  student  section,  American  Society  of  CivU 
Engineers,  George  Washington  University,  Washington,  January  6. 

Story  of  Topography,  by  C.  H.  Birdseye,  Society  of  Engineers,  Atlanta,  Ga., 
February  6. 

Bun-off  Characteristics  of  the  Mississippi  River  Discharge  Basin,  by  N.  O. 
Grover,  American  Society  of  CivU  Engineers,  Columbus,  Ohio,  October,  1027. 

River  Flow  Observaticms  and  Their  Significance,  by  N.  C.  Grover,  Southern 
Appalachian  Power  Conference,  Chattanooga,  Tenn.,  October,  1927. 

The  Recording  of  River  Discharge,  by  N.  C.  Grover,  MiUtary  BIngineer,  April- 
May,  1928,  p.  120. 

A  Nation's  Water  Power,  by  Herman  Stabler,  Economic  Geography,  volume  3, 
No.  4,  October,  1927. 

A  brief  summary  of  the  work  done  by  the  Geological  Survey 
during  the  fiscal  year  is  given  in  the  following  paragraphs: 
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GEOLOGIC  WORK 

Geologic  work  was  done  in  43  States,  Alaska,  and  the  District  of  Colombia. 
In  this  work  16  of  the  States  cooperated.  The  cooperative  work  takes  a  variety 
of  forms  but  consists  mainly  of  the  study  of  specific  problems  on  a  cost-sharing 
basis.  Among  the  results  of  such  work  are  contributions  to  proposed  geologic 
maps  of  Arkansas,  Florida,  Pennsylvania,  Texas,  and  Virginia.  Considerable 
geologic  work  was  also  done  in  cooperation  with  other  Government  organizations 
and  with  nongovernmental  scientific  associations.  Cooperative  investigations 
bearing  on  oil  and  gas  resources  were  made  in  1  State,  on  metalliferous  deposits 
in  5  States,  on  potash  in  2  States,  on  coal  in  3  States,  and  on  general  geologic 
problems  in  17  States.  The  investigiations  in  search  of  potash,  carried  on  in 
cooi)eration  with  the  Bureau  of  Mines,  centered  largely  in  Texas,  where  three 
sites  for  core  drilling  were  selected  and  the  drilling  at  five  other  sites  was  com- 
pleted. The  cores  were  studied  and  selected  portions  analyzed,  and  preliminary 
reports  on  the  economic  results  were  prepared.  Volcanologic  studies  were  car- 
ried on  in  California,  Alaska,  and  Hawaii.  Numerous  palepntologic  detennina- 
tions  were  made.  Investigations  of  ore  deposit:^,  coal,  oil  shale,  and  other 
minerals  and  studies  in  glacial  geology,  stratigraphy,  and  stmctore  were  con- 
tinued. In  the  chemical  laboratory  5,G27  samples  of  potash  salts  were  examined 
nnd  71  specimens  submitted  in  connection  with  specific  problems  were  subjected 
to  special  examinations  and  tests;  2,055  specimens  were  identified  for  private 
persons.  Further  work  was  done  on  problems  connected  with  petrolenm 
recovery. 

EXPLORATIONS  IN  ALASKA 

The  principal  explorations  conducted  by  the  Geological  Survey  in  Alaska  in 
the  field  season  of  1927  were  made  in  the  Copper  River  region,  the  northeastern 
part  of  the  Yukon  Basin,  and  the  Mount  Spurr  region  of  the  Alaska  Range. 
The  work  in  the  Yukon  Basin  resulted  in  3,700  sciuare  miles  of  geologic  maiq;>ing 
and  4,900  square  miles  of  topographic  mapping  of  previously  unmapped  country, 
also  a  geologic  resurvey  witli  greater  precision  of  300  square  miles.  The  Mount 
Spurr  expedition  accomplished  the  topograpliic  mapping  qj.  2,266  square  mileii 
and  the  geologic  mapping  of  2,000  square  miles  of  new  country.  The  compila- 
tion of  the  aerial  photographs  of  southeastern  Alaska  taken  by  the  Navy 
Department  at  the  request  of  the  (Geological  Survey  was  continued,  and  a 
drainage  map  of  a  tract  of  about  2,000  square  miles  in  this  region  was  com- 
pleted. 

Six  field  projects  were  in  progress  at  the  end  of  the  fiscal  year  1928,  Including 
reconnaissance  and  detailed  topographic  mapping  in  southeastern  Alaska,  geo- 
logic reconnaissance  in  the  Copper  River,  upper  Tanana,  and  Yukon  reglcms,  and 
geologic  and  topographic  reconnaissance  in  the  Alaska  Range.  Some  of  the 
work  in  southeastern  Alaska  is  being  done  for  the  Forest  Service^  whidi  is 
bearing  the  cost  Airplanes  were  used  to  cooperate  in  transporting  part  of  the 
supplies  and  equipment  used  by  the  party  surveying  in  fiie  Ala^ui  Range. 
The  supervision  of  operations  under  leases  issued  by  the  Government  for 
extracting  coal  and  oil  on  public  lands  was  continued  during  the  year,  a  small 
staff  being  maintained  at  two  local  offices  in  Alaska  for  tliis  purpose. 

TOPOGRAPHIC  MAPPING 

The  topographic  work  was  done  in  cooperation  with  26  States,  and  the  area 
mapped  amounted  to  17,721  square  miles  in  34  States,  the  District  of  Colombia, 
and  Hawaii.  Of  this  total  13,777  square  miles  rt»presents  new  surveys,  2.4U7 
square  miles  resurveys,  and  1,537  square  miles  revisions.  The  total  area  mapped 
to  June  30,  1928,  is  1,314,316  square  miles.  Nine  States  and  the  District  of 
Columbia  are  now  entirely  mapped,  and  the  iiercentages  in  the  other  States 
range  from  8  to  88.4.  Of  the  total  continental  United  States,  exclusive  of 
Alaska,  43^2  per  cent  has  been  mapi>ed.  River  surveys  amounting  to  14  linear 
miles  and  101  square  miles  were  also  made.  In  connection  with  the  tc4;>ographic 
work  64^2  miles  of  spirit  levels  and  4,046  miles  of  transit  traverse  were  ma 
and  157  triangulation  stations  were  occupied.  Cooperation  was  continued  with 
the  Air  Corps,  United  States  Army,  whereby  aerial  photographs  were  furnished 
for  use  in  topographic  mapping.  A  sliadod  relief  and  highway  map  of  New 
Hampshire  and  a  contour  map  of  Virginia  were  compiled  in  cooperation  with 
the  respective  States. 


THE   year's  operations  5 

INVESTIGATIONS  OF  WATER  RESOURCES 

The  work  on  water  resources  is  done  largely  in  cooperation  with  other  Federal 
bureaus,  with  State,  county,  and  municipal  agencies,  and  with  permittees  and 
licensees  of  the  Federal  Power  Commission.  The  amount  expended  by  State, 
county,  and  municipal  agencies  for  such  work  during  the  year,  in  part  directly 
and  in  part  through  the  Geological  Survey,  was  $338,819.  This  sum  covered 
work  in  31  States  and  Hawaii.  Including  the  cooperative  work,  the  study  of 
surface  waters,  which  consists  primarily  of  the  measurement  of  the  flow  of 
streams,  was  carried  on  in  42  States  and  Hawaii,  in  which  at  the  end  of  the 
year  1,830  gaging  stations  were  being  nmintalnefl.  The  work  on  ground-water 
resources  has  been  planned  to  meet  the  more  and  more  exacting  public  demand 
for  precise  information  with  increasing  need  for  the  water.  Investigations 
relating  to  ground  water  and  reservoir  sites  were  made  in  15  States.  Research 
into  the  principles  of  hydrology  has  bwn  continued  in  order  to  provide  a  more 
secure  basis  for  ground-water  investigations.  A  hydrologic  laboratory  and  three 
experiment  stations  have  been  maintained.  30  automatic  water-stage  recorders 
have  been  installed  over  observation  wells,  and  thousands  of  measurements  of 
water  levels  in  wells  have  been  made.  Cooperation  was  continued  with  well 
drillers'  associations  with  a  view  to  developing  higher  standards  and  better 
results  in  water-well  drilling.  The  work  on  quality  of  water  involved  the 
examiimtion  of  801  samples.  The  investigations  of  power  resources  included  the 
preparation  of  monthly  and  annual  reports  on  the  production  of  electricity  and 
consumption  of  fuel  by  public-utility  power  plants.  A  rei>ort  on  the  developed 
and  potential  water  power  of  the  United  States  was  published. 

WORK  IN  CLASSIFYING  AND  LEASING  PUBUC  LAND 

The  work  of  classifying  public  and  Indian  lands  with  respect  to  mineral  con- 
tent and  of  supervising  mineral  operations  on  such  lands  was  carried  on  in  21 
States  and  Alaska.  The  number  of  cases  involving  land  classification  acted  on 
during  the  year  was  19,956,  and  the  results  accomplished  include  net  decreases 
of  720  acres  in  the  area  of  outstanding  coal  withdrawals,  of  3,9(80  acres  in 
outstanding  petroleum  withdrawals,  and  of  13,276  acres  in  outstanding  i^os- 
phate  reserves.  At  the  end  of  the  year  the  total  area  classified  as  mineral  in 
character  amounted  to  36,488,995  acres  in  14  States  and  Alaska  and  the  out- 
standing mineral  withdrawals  to  44,951,277  acres  in  14  States.  Definition  of 
the  "  known  geologic  structure  "  of  producing  oil  and  gas  fields  was  continued, 
and  at  the  end  of  the  year  the  net  area  so  defined  was  517,745  acres  in  seven 
States.  Investigations  to  obtain  information  for  classifying  public  land  with 
respect  to  its  value  for  the  development  of  water  power  were  made  in  four 
Statea  There  was  a  net  increase  of  143,754  acres  in  the  area  included  in  power 
reserves,  making  a  total  of  6,233,762  acres  in  20  States  and  Alaska,  on  which 
about  15,000,000  continuous  horsepower  can  be  developed.  The  net  increase 
in  enlarged-homestead  designations  was  476,900  acres,  making  a  total  outstand- 
ing of  325,159,793  acres  in  14  States,  and  the  net  increase  in  stock-raising 
homestead  designations  was  1,023,934  acres,  making  a  total  outstanding  of 
119,124,604  acres  in  18  States.  There  was  a  net  increase  of  37,814  acres  in 
public  water  reserves,  and  the  total  outstanding  is  now  403,391  acres  in  12 
States.  The  supervisory  work  on  public  lands  subject  to  the  mineral  leasing 
laws  was  increased  between  10  and  12  i^er  cent  by  the  receipt  of  85  leases, 
4.588  permits,  and  8  licenses,  covering  7,910,582.60  acres.  The  production  of 
petroleum  on  such  lands  during  the  year  was  23,370,549.38  barrels,  on  which  the 
oil,  gas,  and  gasoline  royalty  value  was  $3,735,451.41.  The  production  of  coal 
on  such  lands  was  3,000,248.38  tons,  of  phosphate  n)ck  23,459.95  tons,  and  of 
sodium  16,127.99  tons,  on  which  the  royalty  rentals  and  bonuses  amounted  to 
$387,307.10.  Supervision  over  oil  and  gas  operations  on  naval  petroleum  re- 
serves was  continued,  and  the  petroleum  produced  amounted  to  9,a39,859.19 
barrels,  on  which  the  oil,  gas,  and  gasoline  royalty  value  was  $2,232,375.39. 
Inspectlonal,  regulatory,  and  advisory  service  was  rendered  in  connection  with 
the  leasing  of  mineral  deposits  on  Indian  lands  in  eight  States,  with  a  royalty 
value  of  over  $7,000,000,  nearly  all  in  Oklahoma. 

PUBUCATIONS 

The  publications  of  the  year  consisted  of  53  books  and  pamphlets  of  the 
regular  series  (including  5  reprints),  150  new  or  revised  maps,  165  reprinted 
maps,  and  numerous  circulars,  lists  of  publications,  etc.  The  total  number 
of  pages  in  the  new  book  publications  was  5,639.    In  addltloiv  to  tXi^  v^'^'^^'^" 
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tions  in  the  regular  series,  94  brief  reports  were  issued  in  mimeographed  form 
as  memoranda  for  the  press.  The  manuscript  edited  and  prepared  for  printing 
amounted  to  23,193  pages;  2,686  galley  proofs  and  11,260  page  proofs  were 
read  and  corrected.  Indexes  were  prepared  for  24  publications,  covering  5,670 
pages.  The  drawings  prepared  for  publications  numbered  2,605,  and  the  proofs 
of  illustrations  examined  1,423.  Maps  for  2  folios  were  wholly  or  partly  pre- 
pared for  engraving,  aiid  maps  and  illustrations  for  47  other  reports  were 
edited.  The  new  topographic  maps  edited  and  transmitted  for  engraving  num- 
bered 86,  and  706  other  maps  were  edited.  Map  proofs  numbering  7^  were 
read.  Of  new  and  reprinted  maps  and  folios  748,860  copies  were  printed,  llie 
publications  distributed  numbered  1,006,888,  of  which  5,111  folios  and  699,365 
maps  were  sold  for  $48,762.35. 

GEOLOGIC  BRANCH 

W.  C.  MENDENHALL  Chi^  Cttlogiit 

ORGANIZATION 

The  work  of  the  geologic  branch  has  been  administered  during 
the  year  through  10  units,  representing  topical  or  geographic  group- 
ings of  activities.    These  units  are  as  follows : 

Paleontology  and  stratigraphy,  T.  W.  Stanton,  geologist  in  charge. 
Geology  of  metalliferous  deposits,  G.  F.  Loughlin,  geologist  in  charge. 
Areal  geology  and  geology  of  non metalliferous  deposits,  G.  R.   Mansfield, 
geolog^t  in  charge. 
Geology  of  iron  and  steel  metals,  E.  F.  Burchard,  geologist  in  charge. 
Glacial  geology,  W.  0.  Alden,  geologist  in  charge. 
Ckmstal  Plain  investigations,  L.  W.  Stephenson,  geologist  in  charge. 
Geology  of  fuels,  H.  D.  Miser,  geologist  in  charge. 
Volcanology,  T.  A.  Jaggar,  jr.,  volcanologist  in  charge. 
Petrology,  0.  S.  Ross,  geologist  in  charge. 
Chemistry  and  physics,  George  Steiger,  chemist  in  charge. 

The  sections  of  areal  geology  and  nonmetalliferous  depo.sits  were 
combined  on  July  15, 1927,  under  G.  R.  Mansfield.  H.  D.  Miser  suc- 
ceeded W.  T.  Tnom,  jr.,  as  geologist  in  charge  of  the  section  of 
geology  of  fuels. 

The  professional  force  was  reduced  by  two  deaths,  one  transfer, 
and  two  resignations.  With  these  changes  it  now  includes  98  geolo- 
gists of  different  grades,  8  chemists,  2  physicists,  1  laboratory  aide, 
and  1  topographic  engineer.  Six  draftsmen  (2  temporary)  and  6 
preparators  of  fossils  (1  temporary — 1  temporary  preparator  of  fos- 
sils having  died  during  the  year)  constitute  the  subprofessional 
force.  In  the  clerical  force  there  were  4  accessions  (3  appointed  for 
field  offices)  and  3  separations  (1  from  field  office),  1  b;;^  retirement 
and  2  by  resignation,  leaving  a  total  of  31  clerks  of  various  grades, 
5  of  whom  are  temporary. 

ALLOTMENTS  AND  EXPENDITURES 

The  funds  available  for  the  work  of  the  geologic  branch  for  the 
fiscal  year  were  as  follows : 

Geologic  surveys $328,200 

Classification  of  lands 31,000 

Volcanologic    surveys 20,000 

Investigating  potash  deposits 9,750 

Repayments  from  other  Federal  department** 617 

Repayments   from    State,    city,    and    other    cooperating 

organisations 22, 7©8 

412,866 
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The  expenditures  from  these  funds  may  be  classified  approxi- 
mately as  follows : 

Geologic  inyestlgations  (economic  and  scientific) $304,915 

Supei^ision,   administration,   services  of  clerical,   tech- 
nical, and  skilled-labor  forces,  etc 82, 000 

Hawaiian  volcanology 19,450 

Budget  reserve  and  unexpended  balances 6,000 

412,365 
GOVERNMENT  GEOLOGIC  WORK  AND  ITS  USES 

G^olo^  is  one  of  the  fundamental  physical  sciences.  It  deals  with 
the  origm  of  the  earth,  with  its  extinct  life,  with  the  growth  of  its 
mountam  chains,  its  continents,  and  its  oceans,  and  with  its  compo- 
sition, including  substances  in  and  on  the  earth — soils,  metals,  build- 
ing materials,  fertilizers,  coal,  oU,  and  water — upon  which  man  so 
lar^y  depends.  All  of  our  important  educational  institutions  teach 
geology,  for  it  is  both  a  practical  and  a  cultural  science.  It  is  a  part 
of  every  balanced  curriculum,  because  it  is  basic  in  man's  imderstand- 
ing  of  his  relations  to  things  about  him. 

The  chief  f  oimdation  of  the  textbooks  on  the  geology  of  the  United 
States  and  the  largest  single  source  of  material  for  the  teacher  of 
geology  in  this  country  is  either  directly  or  indirectly  the  1,500  or 
more  volumes  issued  by  the  United  States  Geological  Survey.  These 
volumes  present  the  results  of  original  studies.  Each  contributes  to 
our  knowledge  of  the  earth  which  we  inhabit.  New  reports  and  maps 
are  sought  constantly  for  educational  purposes,  and  old  reports  are 
in  continual  use.  From  the  institutions  of  learning  throughout  the 
country,  therefore,  come  steady  demands  for  more  material.  With 
the  increased  costs  and  the  decreased  appropriations  of  late  years  and 
the  consequently  lessened  output  of  sucn  teaching  material,  there  have 
come  complaints  and  criticisms.  Geologic  folios  and  other  geologic 
reports  are  badly  needed.  Few  are  available.  The  stream  of  educa- 
tional material  in  this  field  is  being  dried  up  at  its  source.  This 
situation  needs  prompt  correction  by  adequate  support  of  Government 
research  in  geology  for  the  benefit  of  the  educational  institutions  of 
the  country. 

There  are,  indeed,  few  industries  in  the  United  States  that  are  not 
dependent  upon  materials  with  which  the  science  of  geology  is  con- 
cerned. Mining,  of  course,  deals  directly  with  ores  and  minerals. 
Coal,  oil,  iron,  copper,  lead,  zinc,  aluminum,  gold  and  silver,  quick- 
silver— all  come  irom  the  crust  of  the  earth.  Building  materials 
(granite,  marble,  concrete,  brick,  pottery),  the  fertilizers  (potash, 
phosphates,  and  nitrates),  many  of  the  substances  used  in  paints  and 
varnishes,  jewels  and  precious  stones — all  have  the  same  source.  And 
nearly  all  industries  depend  upon  these  mineral  substances.  There 
could  not  be  a  railroad  or  a  tram  to  run  over  it,  nor  an  automobile,  a 
steamship,  a  telegraph  or  telephone  line,  a  radio  or  an  airplane,  or 
even  a  modem  building,  without  the  use  of  geologic  materials,  the 
ores  of  the  earth. 

The  uses  of  all  these  materials  are  increasing  as  man  closes  in  on 
the  waste  spaces  of  the  world  and  lives  more  intensively  in  the 
settled  places.  Some  of  them  are  to  be  had  in  abundance,  some  are 
limited  in  quantity  and  are  definitely  exhaustible  ot  «kT^  >ac«3L^  «x.- 
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hausted.  The  search  for  them  becomes  constantly  more  intense,  and 
all  of  man's  resourcefulness,  all  of  the  energy,  and  all  of  the  science 
of  which  he  is  master  are  needed  to  find  new  supplies  to  satisfy 
modern  needs.  The  trends  of  colonization  and  settlement,  the  issues 
of  peace  and  war,  have  been  vitally  affected  by  the  presence  or 
absence  of  these  mineral  resources,  and  civilizations  have  waned  as 
the  supplies  have  diminished. 

The  average  citizen  knows  little  of  the  complicated  chain  of  linked 
and  correlated  human  endeavor  that  lies  back  of  the  satisfaction  of 
his  simplest  needs.  He  buys  5  gallons  of  gasoline.  Ten  years  before, 
perhaps,  a  group  of  geologists  explored  western  Texas  or  northern 
Montana  or  central  Wyommg.  After  examining  many  hundreds  of 
square  miles,  favorable  geologic  conditions  were  found^  and  an  area 
was  recommended  for  drilling.  Eventually  it  was  drilled,  oil  was 
discovered,  pipe  lines  and  refineries  were  built,  and  distribution  was 
effected.  Thus  the  citizen  was  enabled  to  drive  another  hundred 
miles  without  a  thought  as  to  how  it  all  happened.  But  back  of  it 
was  the  essential  but  forgotten  geologic  work. 

All  of  this  is  going  on  to-day  so  that  man's  needs  mav  continue  to 
be  satisfied  ten  or  a  hundred  years  hence.    The  men  who  must  win 
the  ores  or  the  mineral  substances  know  the  burden  that  is  on  them 
to  do  their  diare  in  maintaining  modern  civilization.    The  rest  of  us 
do  not.    But  those  who  have  the  vision,  those  who  do  know,  want 
geologic  work  done — ^not  less  but  more.    They  want  the  help  that 
geologic  maps,  geologic  research,  geologic  xmderstanding  can  give  in 
finding  the  mineral  bases  of  modern  li:l^.    Giving  this  aid  constitutes 
the  economic  use  of  geology.    The  Government  is  properly  expected 
to  do  its  share  in  this  work  for  all  of  its  citizens.    Ix  is  looked  to, 
not  to  applv  geologic  principles  to  sjpecific  problems,  such  as  to 
digging  coal  or  mining  copper — that  is  the  field  of  the  practicing 
geologist  and  the  mining  engineer — but  to  establish  the  principles 
ready  for  application,  to  supply  the  general  maps,  to  determine  the 
rock  succession,  the  broad  relations  and  habits  of  ores,  and  the  laws 
of  their  occurrence,  and  thus  to  guide  exploration  from  hopeless  into 
hopeful  areas. 

There  can  be  no  applied  science  unless  there  is  science  to  apply- 
The  application  of  science,  geologic  or  other,  depends  upon  the  main- 
tenance of  research,  for  it  is  pure  research  that  discovers  new  facfc 
and  new  natural  laws  that  can  be  put  to  use.  Every  active  scientific 
organization,  therefore,  is  continuously  engaged  in  research  whose 
direct  applicability  to  human  use  may  not  be  manifest  at  the  moment. 
Thus  the  Geological  Survey  staff  is  constantly  engaged  in  geologic 
research — always  in  connection  with  its  individual  projects,  for  each 
study,  however  practical  its  purpose,  involves  research,  but  often  in 
fields  not  ordinarily  called  practical.  Paleontology— the  study  of 
fossils,  in  itself  a  purely  scientific  study — has  been  found  to  have  such 
direct  practical  applications  that  purely  commercial  institutions,  lite 
oil  companies,  now  have  staffs  of  paleontologists,  but  the  value  of 
their  work  depends  upon  broader  studies  than  they  are  usually  able 
to  make,  and  the  Geological  Survey  should  be  supplying  them,  much 
more  adequately  than  it  is,  with  reference  material. 

Even  the  study  of  earth  temperatures,  entered  upon  as  an  abstract 
science,  is  developing  interesting  possibilities  in  oil-field  work.    Simi- 
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larly  studies  in  the  alteration  of  ore  bodies  and  in  their  distribution, 
zonal  or  other,  lead  to  conclusions  that  are  most  definitely  applicable 
and  are  applied  in  mining.  Great  mining  companies  base  decisions 
involving  the  expenditure  of  millions  upon  the  results  of  such  scien- 
tific studies.  The  Government  has  been  and  should  continue  to  be 
the  leader  in  this  work ;  otherwise  it  will  not  be  adequately  or  system- 
atically done,  and  the  cost  of  its  neglect  to  the  people  and  the 
industries  of  the  country  is  beyond  reckoning. 

Work  covering  broad  fields  of  research  or  areas  not  confined  to 
States  was  conducted  by  many  of  the  geologists  and  paleontologists, 
and  the  results  of  some  of  these  studies  have  been  submitted  for 
publication  by  the  Geological  Survey  or  through  unofiicial  channels. 
In  the  following  list  the  first  two  papers  were  submitted  for  publica- 
tion in  the  Shorter  Contributions  to  General  Geology,  and  the 
remainder  for  outside  publication : 

Exoffyra  olisiponensis  Sbarpe  and  Exoffyra  costata,  by  J.  B.  Reeside,  jr. 

Additions  to  the  flora  of  the  Green  River  formation,  by  Roland  W.  Brown. 

Glacial  epoch  in  North  America,  by  Frank  I^verett.  For  volume  on  North 
America  in  Geologic  der  Erdo. 

The  Lower  Cretaceous  or  Comanche  series,  by  T.  W.  Stanton.  American 
Journal  of  Science. 

An  Acanthoceras  rhotomagense  fauna  in  the  Cretaceous  of  the  Western  Inte- 
rior, by  J.  B.  Reeside,  jr.   Journal  of  the  Washingrtion  Academy  of  Sciences. 

Two  new  unionid  pelecyiwds  from  the  Upper  Triasaic,  by  J.  B.  Reeside,  jr. 
Journal  of  the  Washington  Academy  of  Sciences. 

Triassic-Jurassic  "  Red  Beds  "  of  the  Rocky  Mountain  region,  by  J.  B.  Reeside, 
jr.    Journal  of  Geology. 

Pycinodema  nom.  nov.  pro  Pycnodetna  Kirk  non  Sehrammen,  by  Edwin  Kiiii:. 
Proceedings  of  the  United  States  National  Museum. 

The  crifioid  genus  Vasocrinua  Lyon,  by  Edwin  Kirk.  Proceedings  of  the 
United  States  National  Museum. 

Crpphiocrinus,  a  new  genus  of  free-swimming  crinoids,  by  Edwin  Kirk.  Ameri- 
can Journal  of  Science. 

Bathmopterus,  a  new  gastropod  genus  from  the  Silurian  of  Alaska,  by  Edwin 
Kirk.    Proceedings  of  the  United  States  National  Museum. 

On  the  generic  name  Orhiculaidea  D'Orbigny  and  its  application,  by  G.  H. 
Girty.    Journal  of  the  Washington  Academy  of  Sciences. 

Stones  of  Celtis  in  the  Tertiary  of  the  western  United  States,  by  E.  W.  Berry. 

Distribution  in  tropical  America  of  Tutritella  ocoyana,  by  W.  P.  Woodring. 
Proceedings  of  Cordilleran  section  of  the  Geological  Society  of  America. 

Ecology  of  the  moUuaks  of  the  Bowd(»n  formation.  Jamaica,  by  W.  P.  Wood- 
ring.    Proceedings  of  Cordilleran  section  of  the  Geological  Society  of  America. 

Variations  in  Appalachian  stratigraphy,  by  Charles  Butts.  Address  as  retir- 
ing president  of  the  Geological  Society  of  Washington ;  published  in  the  bulletin 
of  the  society. 

Some  results  of  recent  work  in  the  southern  Taconic  area,  by  E.  B.  Knopf. 
American  Journal  of  Science. 

Structural  symmetry  in  North  America,  by  Arthur  Keith.  Presidential  ad- 
dress at  the  Cleveland  meeting  of  the  Geological  Society  of  America ;  published 
in  the  bulletin  of  the  society. 

Structure  contour  maps  of  the  Pittsburgh-Huntington  Basin,  by  G.  B.  Richard- 
son.   Bulletin  of  the  (Geological  Society  of  America. 

Our  petroleum  supply,  by  C.  E.  Dobbin.  Presented  at  joint  meeting  of  the 
Washington  Society  of  Mechanical  Engineers  and  the  Washington  Society  of 
Engineers;  published  in  the  Journal  of  the  American  Society  of  Mechanical 
E^ngineers. 

The  economic  geology  of  coal  in  North  America,  by  C.  E.  Dobbin.  For  volume 
on  North  America  in  Geologie  der  Erde. 

The  carbon  ratio  theory  in  the  light  of  Hilt's  law,  by  Frank  Reeves.  Bulletin 
of  the  American  Association  of  Petroleum  Geologists. 

Major  marine  transgressions  and  regressions  and  structural  features  of  the 
Gulf  Coastal  Plain,  by  L.  W.  Stephenson.    American  Journal  of  Science. 
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Correlation  of  the  Upper  Cretaceous  or  Gulf  series  of  the  Gulf  Coastal  Plain, 
by  L.  W.  Stephenson.    American  Journal  of  Science. 

Structural  features  of  the  Atlantic  and  Gulf  Coastal  Plain,  by  L.  W.  Stephen- 
son.   Bulletin  of  the  Geological  Society  of  America. 

Cenozoic  formations  of  the  Coastal  Plain  east  of  the  Mississippi  River,  by 
C.  W.  Cooke.    For  volume  on  North  America  in  Geologie  der  Erde. 

Correlation  of  the  Cenozoic  deposits  of  the  eastern  Gulf  States,  by  C.  W. 
Cooke.  Presented  at  the  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science. 

Sedimentary  analcite,  by  C.  S.  Ross.    American  Mineralogist. 

Titaniferous  biotite,  by  C.  S.  Ross.    American  Mineralogist. 

Anauxite,  by  C.  S.  Ross  and  W.  F.  Foshag.    American  Mineralogist. 

Clay  minerals  and  their  metliods  of  study,  by  C.  S.  Ross.  Proceedings  of  the 
International  Soil  Congress. 

AJtered  volcanic  materials  of  the  Paleozoic  and  their  recognition,  by  C.  S. 
Ross.    Bulletin  of  the  American  Association  of  Petroleum  Geologists. 

The  origin  of  the  albitite  bodies,  by  E.  S.  Larsen.  Presented  at  the  meeting 
of  the  Geological  Society  of  America  in  Cleveland ;  published  in  the  bulletin  of 
the  society. 

Usefulness  of  petrology  in  the  selection  of  limestone,  by  G.  F.  Loughlin. 
Rock  Products. 

Bibliography  of  building  stone  and  resistance  of  natural  stone  to  fire,  bv 
G.  F.  Loughlin.  Presented  at  Atlantic  City  meeting  of  the  American  Society 
of  Testing  Materials. 

Usefulness  of  petrology  in  quarrying  and  use  of  stone,  by  G.  F.  Loughlin. 
Presented  at  the  meeting  of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers. 

American  potash,  by  G.  R.  Mansfield.    Technical  Engineering  News. 

Geographic  terminology,  by  M.  R.  Campbell.  Annals  of  Association  of  Ameri- 
can Geographers. 

Correction  for  well  logs,  by  W.  B.  Lang.  Bulletin  of  the  American  Associa- 
tion of  Petroleum  Geologists. 

The  fracturing  of  incompetent  beds,  by  T.  S.  Lovering.    Journal  of  Geology. 

Physico-chemical  factors  controlling  magmatic  difPerentiation  and  vein  forma- 
tion, by  C.  S.  Ross.    EiConomic  Geology. 

Dolomitization  and  ore  deiK)sition,  by  D.  F.  Hewett.    Economic  Geology. 

The  effect  of  gravitational  compaction  on  the  structure  of  sedimentary  rocks, 
by  W.  W.  Rubey.    Bulletin  of  the  American  Association  of  Petroleum  Geologists. 

Gullies  of  the  Great  Plains  forme<l  by  subsidence,  by  W.  W.  Rubey. 

The  compressibility  of  sand-mica  mixtures  [discussion],  by  W.  W.  Rubey. 
Proceedings  of  the  American  Society  of  Civil  Engineers. 

Some  factors  in  rock  metamorphism,  by  David  White.  Proceedings  of  the 
National  Academy  of  Sciences. 

A  spiral  graph  of  geologic  time,  by  David  White.  Journal  of  the  Washington 
Academy  of  Sciences. 

A  recent  collection  of  late  Pliocene  invertebrates  from  the  headwaters  of 
the  Amazon,  by  J.  A.  Gardner.  Journal  of  the  Washington  Academy  of 
Sciences. 

Incompleted  projects  comprise  studies  of  the  copper  deposits  of  the 
southern  Aj)palachian  region,  by  C.  S.  Ross  and  M.  N.  Short,  a  sum- 
mary of  which  was  issued  as  Press  Memorandum  23711 ;  a  report  on 
Appalachian  oil-field  studies,  by  G.  B.  Richardson;  a  review  of  the 
metal  production  of  Europe,  by  D.  F.  Hewett;  a  report  on  gold  re- 
serves for  the  International  Greological  Congress^  by  G.  F.  Loughlin ; 
studies  of  the  Cambrian  faunas  of  the  upper  Mississippi  Valley,  by 
E.  O.  Ulrich  in  cooperation  with  the  Milwaukee  Public  Museum*; 
studies  of  the  Cretaceous  formations  of  the  Western  Interior  prov- 
ince, by  J.  B.  Reeside,  jr. ;  studies  of  the  genus  Lingtdidiscina,  the 
Devono-Carboniferous  faunas,  the  occurrence  of  Archimedes  in  the 
Pennsylvanian,  and  the  genus  Myalina^  and  revision  of  the  paper  on 
the  genus  Astartelh^  by  G.  H.  Girty ;  study  of  the  genus  BaxrMa  and 
of  conodont  genera  and  species  and  papers  on  Kirkbya  and  Pctrapar- 
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chit  €8^  ^y^*  V.  Roundy:  studies  of  the  Eocene  Foraminifera  of  the 
Coastal  tlain,  by  J.  A.  Cushman ;  report  on  Virgiana  in  the  Silurian 
of  western  North  America,  by  Edwin  Kirk;  and  research  on  micro- 
chemical  methods  of  ore  identification  and  on  certain  rare  nickel 
ores,  by  M.  N.  Short. 

ALABAMA 

Inyestigations  of  iron-ore  deposits  in  Ck)lbert  and  Franklin  Counties  and  at 
Florence,  Lauderdale  County,  and  Giles,  Madison  County,  were  conducted  by 
B.  F.  Burchard  in  connection  with  a  report  on  iron-ore  reserves  and  produc- 
tion of  the  T^inessee  River  Basin  in  Alabama,  Georgia,  Kentucky,  Tennessee, 
and  Virginia,  which  was  made  and  transmitted  to  the  district  engineer.  Corps 
of  Engineers,  Florence,  Ala.  Mr.  Burchard  prepared  a  discussion  of  a  paper 
on  Occurrence  and  Age  of  Certain  Brown  Iron  Ore  Deposits  in  Alabama  and 
adjacent  States  for  Economic  Geology.  A  report  on  the  Bessemer  and  Van- 
diver  quadrangles,  Alabama,  by  Charles  Butts,  was  issued  as  Geologic  Folio  221. 

ARIZONA 

Examinations  of  the  Supai  formation  of  the  Grand  Canyon,  Ariz.,  in  a 
successful  search  for  fossil  evidence  on  which  to  determine  the  geologic  age 
of  the  formation  was  made  by  David  White.  Paleontologic  material  was  also 
procured  from  the  Redwall  and  Cambrian  formations  and  from  the  Unkar  series. 
The  field  and  travel  expenses  of  this  work  were  covered  by  the  cooperation  of 
the  Carnegie  Institution  with  a  committee  of  the  National  Academy  of  Sciences 
in  the  investigation  of  the  geologic  history  of  the  Grand  Canyon  section.  Mr. 
White  also  made  a  partly  successful  search  for  fossil  remains  in  the  pre-Cam- 
brian  Mescal  limestone,  which  was  examined  in  several  areas  of  central  and 
northern  Arizona,  and  continued  office  studies  of  the  Permian  fossil  plants  from 
the  Hermit  shale  in  the  Grand  Canyon.  The  following  articles  by  Mr.  White 
were  published :  The  Flora  of  the  Hermit  Shale  in  the  Grand  Canyon,  Arizona 
(Nat.  Acad.  Sci.  Proc.,  vol.  13,  No.  8,  August,  1927)  ;  and  Study  of  the  Fossil 
Floras  in  the  Grand  Canyon,  Arizona  (Carnegie  Inst.  Yearbook  No.  26,  1926-27, 
pp.  366-369).  The  Grand  Canyon  of  the  Colorado  River,  a  text  describing  the 
geologic  features,  with  a  brief  summary  of  the  history,  discovery,  and  explora- 
tion of  the  Grand  Canyon,  to  be  printed  on  the  back  of  the  revised  t(^)ographlc 
map  of  the  Bright  Angel  quadrangle,  was  prepared  by  F.  E.  Matthes,  who  also 
vrrote  an  article  on  Breaking  a  Trail  Through  Bright  Angel  Canyon,  for  Nature 
I*«otes,  published  by  the  National  Park  Service.  Continued  work  on  the  construc- 
tion of  a  relief  model  of  the  Grand  Canyon,  which  is  being  done  in  cooperation  with 
tlie  National  Park  Service,  American  Museum  Association,  a  National  Academy 
committee,  and  the  National  Research  Council,  was  supervised  by  Mr.  Matthes. 
N.  H.  Darton  prepared  a  paper  on  tectonics  in  Arizona  and  New  Mexico  for  the 
meeting  of  the  Geological  Society  of  America  in  Cleveland.  In  connection  with 
studies  in  southern  San  Juan  County,  Utah,  A.  A.  Baker,  H.  E.  Gregory,  and 
J.  B.  Reeside,  jr.,  made  a  reconnaissance  of  the  geology  of  portions  of  north- 
eastern Arizona. 

ARKANSAS 

In  informal  cooperation  with  the  Arkansas  Geological  Survey  unpublished 
material  has  been  contributed  by  the  Federal  Survey  toward  the  compilation  of 
a  revised  geologic  map  of  Arkansas,  which  will  be  published  by  the  State 
organization.  A  proposed  addition  to  the  Ouachita  National  Forest  lying  in 
Garland,  Montgomery,  and  Hot  Springs  Counties,  in  west-central  Arkansas, 
was  the  subject  of  a  report  by  H.  D.  Miser  to  the  Forest  Service  in  connection 
with  the  preservation  of  the  navigation  of  the  streams  in  whose  drainage 
basins  the  tract  lies.  A  paper  on  the  age  relations  of  Carboniferous  rocks  of 
the  Ouachita  Mountains,  Arkansas  and  Oklahoma,  by  H.  D.  Miser  and  C.  W. 
Soness,  was  published  as  Bulletin  44  of  the  Oklahoma  Geological  Survey.  The 
lead  and  zinc  deposits  of  northern  Arkansas  are  being  studied  by  E.  T.  Mc- 
Knight,  in  cooperation  with  the  Arkansas  Geological  Survey.  The  faunas  of 
the  Imsal  Fayetteville  shale  and  the  Morrow  formation  are  the  subject  of  papers 
in  preparation  by  G.  H.  Girty.  E.  O.  Ulrich  studied  the  Paleozoic  stratigraphy 
of  Arkansas,  accompanied  by  tl)e  SUte  geologists  of  Arkansas  and  Missouri. 
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CALIFORNIA 

A  field  study  of  the  geology  of  the  easteru  part  of  the  Santa  Mouica  Moun- 
tains, Calif.,  was  completed  by  H.  W.  Hoots,  and  a  report  on  this  study  was 
submitted.  A  paper  entitled  **  The  Santn  Monica  Mountains,  a  Major  Anticlinal 
Uplift  Adjoining  Los  Angeles  Basin,'*  was  i>resented  by  Mr.  Hoots  at  a  meeting 
of  the  American  Association  of  Petroleum  Geologists  held  in  San  Francisco  in 
March.  The  results  of  his  study  of  portions  of  Humboldt  CJounty  were  issued 
in  the  form  of  a  press  notice,  Oil  and  Gas  Exploration  in  Southwest  Humboldt 
County.  Further  field  work  in  the  Elk  Hills  oil  field  was  done  by  W.  P. 
Woodring,  and  oflSce  work  on  the  report  was  continued  by  Mr.  Woodring  and 
P.  V.  Roundy.  Field  study  of  the  Plumas  County  copper  dei>osits  was  begun 
by  Adolph  Knopf.  In  connection  with  his  resurvey  of  the  Mother  Lode  district 
Mr.  Knopf  studied  new  developments  at  many  of  the  mines  and  completed  tlie 
manuscript  for  a  professional  paper  on  the  geology  and  ore  deposits  of  the 
district.  OfiSce  work  on  a  report  on  the  Allegheny  district  was  continued  by 
H.  G.  Ferguson,  and  work  on  a  report  on  the  geology  of  the  Jyanpah  quad- 
rangle, which  lies  partly  in  Nevada,  was  continued  by  D.  F.  Hewett.  A  chapter 
on  rocks  of  the  Yo«emite  Valley  was  prepared  by  F.  E.  Matthes  for  the  forth- 
coming professional  paper  on  the  valley,  and  the  chapter  on  bedrock  geology 
is  being  revised  by  F.  C.  Calkins.  A  paper  on  evidence  of  three  glaclations 
of  the  Yosemite  region  was  prepared  by  Mr.  Matthes  for  the  Geological  Society 
of  America.  As  a  part  of  his  study  of  the  physiography  of  the  upper  San 
Joaquin  Basin  Mr.  Matthes  made  a  field  reconnaissance  in  the  upper  drainage 
basin  of  the  San  Joaquin  River.  The  report  on  the  San  Joaquin  Basin  is  well 
advanced.  A  paper  on  late  Tertiary  thrust  faults  of  the  Mohave  Desert  by 
D.  F.  Hewett  was  submitted  for  publication  in  the  Proceedings  of  the  National 
Academy  of  Sciences.  A  paper  on  two  Tertiary  epochs  of  thrust  faulting  in 
the  Mohave  Desert  was  presented  by  Mr.  Hewett  at  the  annual  meeting  of 
the  Geological  Society  of  America.  A  report  on  nitrate  deposits  in  south- 
eastern California,  with  notes  on  deposits  in  southeastern  Arizona  and  south- 
western New  Mexico,  was  completed  by  L.  F.  Noble.  The  San  Andreas  rift  is 
being  studied  by  Mr.  Noble.  The  fault  scarp  near  Bakersfield  is  described 
by  G.  K.  Gilbert  in  Professional  Paper  153.  The  Lassen  Volcano  Observatory, 
one  of  the  stations  maintained  for  studies  of  volcanology,  has  been  conducted 
by  R.  H.  Finch.  A  paper  on  the  observatory  was  presented  by  Mr.  Finch  at  a 
meeting  of  the  Selsmolopical  Society  of  America  at  San  Francisco  in  March. 
Mr.  Finch  made  an  investigation  to  determine  the  cause  of  the  destructive  mod 
flows  of  Mud  Creek  on  Mount  Shasta  in  1924  and  1926.  T.  W.  Stanton  reported 
on  Jurassic  fossils  from  the  Monte  de  Oro  formation  near  Oroville. 

COLORADO 

Cooperative  work  by  the  Colorado  Metal  Mining  Fund  and  the  United  States 
G^logical  Survey,  in  a  study  of  the  mining  geology  of  the  State,  was  continued 
under  the  general  direction  of  G.  F.  Loughlin  and  B.  S.  Butler.     The  worit 
consisted  of  a  resurvey  of  old  districts  that  needed  checking  in  the  light  of  new 
develoj)ment8,   detailed   studies   of   districts   which   had   not   been   previously 
mapped  by  the  Geological  Survey,  and  a  general  inspection  of  the  metalliferotw 
regions  of  the  State.    At  Cripple  Creek  a  study  of  the  deeper  mine  working? 
was  made  by  Mr.  Loughlin,  assisted  for  a  short  time  by  T.  S.  Lovering,  and  the 
preliminary  results  of,  this  study  were  published  as  Technical  Publication  13 
of  the  American  Institute  of  Mining  and  Metallurgical  Engineers,  entitled  "  Ore 
at  Deep  Levels  in  the  Cripple  Creek  District."    A  restudy  of  the  Creede  district 
was  made  by  E.  S.  Larsen,  who  will  preimre  a  supplementary  report.    Work 
in  the  Ouray-Telluride  area  was  started  by  W.  S.  Burbank  and  In  the  Bre<*en- 
ridge  district  by  Mr.  Lovering.     New  work  included  detailed  studies  to  the 
Bonanza  district  by  Mr.  Burbank ;  in  the  mineralized  portion  of  the  Montezuma 
quadrangle,  by  Mr.  Lovering,  who  also  made  a  reconnaissance  of  adjacent  parts 
of  the  Fraser  quadrangle  and  other  bordering  areas ;  and  in  the  Alma  district, 
by  Mr.  Butler  and  J.  T.  Singewald.    A  paper  on  the  geology  of  the  Moffat  tunnel 
was  presented  at  the  meeting  of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  by  Mr.  Lovering.  who  also  gave  a  paper  on  the  Williams 
thrust  fault  at  the  meeting  of  the  Geological  Society  of  America.    Mr.  Butler 
inspected  the  metalliferous  region  of  the  State  to  determine  what  kinds  of 
study  are  needed  and  to  select  different  places  for  future  study.    M.  N.  Short 
continued  his  studies  of  the  ores  from  the  several  districts,  and  J.  B.  Beeside,  jr., 
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and  Edwin  Kirk  studied  and  reported  on  Cretaceous  and  Ordovician  inverte- 
brates for  Messrs.  Lovering  and  Bnrbank.  A  report  on  the  geology  and  ore 
deposits  of  the  Leadville  mining  district,  by  S.  F.  Emmons,  J.  D.  Irving,  and 
G.  F.  IfOQghlin,  was  issued  as  Professional  Paper  148.  Studies  of  oil  shales 
from  the  Green  River  formation  of  Colorado,  Utah,  and  Wyoming  were  con- 
tinued by  W.  H.  Bradley,  and  three  papers  embodying  the  results  of  these 
studies  have  been  completed  for  (Jeological  Survey  publication— one  on  the 
origin  and  microfossils  of  these  shales,  one  on  the  varves  and  climate  of  the 
Green  River  epoch,  and  one  on  the  occurrence  and  origin  of  analcite  and 
meerschaum  beds  in  the  Green  River  formation.  Mr.  Bradley  sent  to  Science  a 
paper  on  zeolite  beds  in  the  Green  River  formation.  Additional  field  work  in 
the  Book  Clifls  coal  fields  was  done  by  C.  E.  Erdmann,  and  progress  was  made 
on  the  report.  Fresh-water  shells  from  the  Mesaverde  of  the  c»istern  Book 
Cliffs  were  studied  by  Mr.  Reeside.  A  paper  describing  ammonites  from  the 
Oreenhom  limestone  of  Colorado  is  in  preparation  by  Mr.  Reeside,  who  also 
completed  a  paper  on  five  new  species  of  Cretaceous  mollusks  from  Colorado 
and  Utah  for  publication  in  the  Journal  of  the  Washington  Academy  of  Sciences. 
Progress  was  made  by  M.  R.  Campbell  on  his  report  on  the  coal  resources, 
stmctnre,  and  stratigraphy  of  the  eastern  Yumpa  coal  field.  Data  <m  the 
invertebrate  fossils  and  stratigraphy  were  prepared  by  Mr.  Reeside.  Revision 
of  the  report  by  E.  T.  Hancock  and  J.  B.  Eby  on  the  geology  and  coal  resources 
of  the  Meeker  quadrangle,  MofPat  and  Rio  Blanco  Counties,  was  completed. 
Fluorspar  deposits  in  Boulder  County  were  examined  by  B.  F.  Burchnrd.  A 
report  on  the  correlation  of  geologic  formations  between  east-central  Colorado, 
central  Wyoming,  and  southern  Montana,  by  W.  T.  Lee,  and  one  on  the 
cephali^pods  of  the  Eagle  sandstone  and  related  formations  in  the  Western 
Interior  of  the  United  States,  by  J.  B.  Reeside,  jr.,  were  issued  as  Professional 
Papers  149  and  151,  respectively.  A  report  on  the  geology  and  oil  and  gas 
prospects  of  northeastern  Colorado,  by  K.  F.  Mather,  James  Gilluly,  and  R.  G. 
Lusk,  was  issued  as  Bulletin  796-B. 

DISTRICT  OF  COLUMBIA 

Arthur  Keith  examined  excavations  in  Washington  in  connection  with  his 
stndies  of  the  geology  of  the  District  of  Columbia. 

FLORIDA 

The  revised  report  and  geologic  map  of  Florida,  which  was  prepared  in  co- 
operation with  the  Florida  Geological  Survey,  was  completed  by  C.  W.  Cooke 
with  the  assistance  of  W.  C.  Mansfield  in  the  collection  and  determination  of 
fossils.  The  report  will  be  issued  by  the  Florida  Geological  Survey.  The  mol- 
lusks of  the  Choctawhatchee  marl,  from  the  northwestern  part  of  the  State, 
are  receiving  monographic  treatment  by  W.  C.  Mansfield.  This  is  a  cooperative 
project,  and  the  report  will  be  issued  by  the  Florida  Geological  Survey.  A 
paper  entitled  "  Stratigraphy  and  Age  of  the  Pleistocene  Deposits  in  Florida 
from  Which  Human  Bones  Have  Been  Reported  "  was  prepared  by  C.  W.  Cooke 
for  publication  in  the  Journal  of  the  Washington  Academy  of  Sciences.  Part 
V  of  the  report  on  the  molluscan  fauna  of  the  Alum  Bluff  group  of  Florida, 
covering  Tellinacea,  Solenacea,  Mactracea,  Myacea,  and  MoUuscoidea,  by  Julia 
Gardner,  was  published  as  Professional  Paper  142-E. 

GEORGIA 

Iron  ores  of  the  Georgia  portion  of  the  Tennessee  River  Basin  were  ex- 
amined by  E.  P.  Burcfaard  for  a  report  to  the  Corps  of  Engineers,  War  De- 
partment The  State  geologist  consulted  regarding  the  structure  of  the  Tate 
marble  belt  with  Arthur  Keith,  who  reviewed  maps  and  sections  for  the  report 
by  W.  S.  Bayley  on  this  region. 

HAWAII 

From  the  headquarters  of  the  section  of  volcanology,  T.  A.  Jaggar,  jr.,  in 
charge,  at  Volcano  House,  Hawaii,  observations  of  the  volcanic  phenomena  in 
the  island  group  were  continued,  and  in  cooi)eration  with  the  Hawaiian  Vol- 
cano Research  Association  four  seismograph  stations  were  maintained  on  the 
island  of  Hawaii,  and  the  ptublication  of  the  Volcano  Letter,  a  weekly  leaflet 
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aboat  the  activities  of  the  Hawaiian  volcanoes,  and  the  monthly  Bulletin,  con- 
taining the  scientific  results  obtained  at  the  station,  was  continued.  Coopera- 
tion was  maintained  with  the  Ck>ast  and  Geodetic  Survey  in 'running  precise- 
level  lines  to  the  top  of  Mauna  Loa,  establishing  a  new  tide-gage  station  at 
Hilo,  and  making  gravity  measurements  at  Hilo,  Kilauea,  and  Mauna  Loa. 
Mr.  Jaggar  gave  a  lecture  on  volcano  research  of  the  Geological  Survey  at  a 
meeting  of  the  Geophysical  Union  on  April  27. 

IDAHO 

As  a  part  of  a  comprehensive  study  of  the  ore  deposits  of  south-central  Idaho, 
C.  P.  Boss  made  investigations  in  the  Casto  quadrangle,  completed  a  report 
thereon,  and  began  field  mapping  of  the  Bayhorse  quadrangle.    The  Thunder 
Mountain  district  of  Idaho  County  is  the  subject  of  a  special  report  by  Mr. 
Ross  which  is  about  completed.    Mr.  Ross  also  prepared  a  paper  on  Mesozoic 
and  Tertiary  granitic  rocks  in  Idaho  for  publication  in  the  Journal  of  Geology. 
A  report  describing  the  geology,  geography,  and  mineral  resources  of  a  portion 
of  southeastern  Idaho,  by  G.  R.  Mansfield,  with  descriptions  of  Carboniferous 
and  Triassic  fossils,  by  G.  H.  Girty,  has  been  issued  as  Professional  Paper  1S2. 
Mr.  Mansfield  has  extended  these  investigations  to  cover  the  Paradise  Valley, 
Ammon,  and  Portneuf  quadrangles.    The  report  on  the  Portneuf  quadrangle 
has  been  completed  and  will  be  issued  as  Bulletin  803.    Reports  on  the  Paradise 
Valley  and  Ammon  quadrangles  are  under  way.    Papers  summarizing  some  of 
these  investigations  were  presented  by  Mr.  Mansfield  at  the  annual  meetings 
of  the  American  Association  for  the  Advancement  of  Science  and  the  Geological 
Society  of  America,  and  a  paper  on  the  Idaho  phosphate  field  was  presented  by 
Mr.  Mansfield  at  the  February  meeting  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  in  New  York.    A  preliminary  report  on  the  Pend 
Oreille  district,  prepared  by  Edward  Sampson  in  cooperation  with  the  Idaho 
Bureau  of  Mines  and  Geology,  has  been  transmitted  to  that  bureau  for  publi- 
cation.   A  paper  on  stages  in  the  contact  metamorphlsm  in  the  Pend  Oreille  dis- 
trict was  presented  by  J.  L.  Gillson  before  the  Mineralogical  Society  of  America 
at  Cleveland.    A  paper  on  lake  beds  in  Idaho  as  building  stones  has  been  sub- 
mitted for  publication  by  C.  H.  Behre.    Fossil  collections  sent  in  by  the  Idaho 
Bureau  of  Mines  and  Geology  were  studied  and  reported  on  by  the  paleon- 
tologists of  the  United  States  Geological  Survey  as  a  part  of  the  informal  co- 
operation   which    exists    between    the    two    organizations — Lower    Cretaceous 
invertebrates  by  T.  W.  Stanton,  Devonian  invertebrates  by  Edwin  Kirk,  fossil 
plants  by  E.  W.  Berry,  Carboniferous  fossils  by  G.  H.  Girty  and  P.  V.  Roundy. 
and  fresh-water  mollusks  collected  near  Payette  by  W.  C.  Mansfield.    W.  C.  Aldcv 
carried  on  reconnaissance  mapping  in  Fremont  County  in  connection  with  his 
general  studies  of  the  glacial  geology  and  physiography  of  the  northwestern  part 
of  the  United  States.    A  report  on  a  Pleistocene  manganese  deposit  in  Bannock 
County,  by  D.  F.  Hewett,  was  issued  as  Bulletin  795-H. 

ILUNOIS 

Progress  was  made  toward  the  completion  of  a  geologic  folio  on  the  Equality 
and  Shawneetown  quadrangles,  which  lie  partly  in  Illinois  and  partly  in  Ken- 
tucky. The  investigation  has  been  made  by  Cliarles  Butts  in  cooperatton  with 
the  Illinois  Geological  Survey.  Outcrop  material  from  Illinois  was  studied  by 
P.  V.  Roundy  in  connection  with  his  general  studies  in  micropaleont<dogy.  M. 
R.  Campbell  conferred  with  the  Illinois  State  geologist  and  hia  associates  re- 
garding the  character,  classification,  and  use  of  Illinois  coals  in  connection  with 
his  general  study  of  the  classification  of  coal.  W.  C.  Alden,  in  company  with 
M.  M.  Leighton,  State  geologist,  made  a  brief  field  study  of  the  glacial  and  in- 
terglacial  deposits  in  the  State.  A  paper  (m  some  issues  in  Chester  stratigraphy 
in  western  Kentucky  and  southern  Illinois  by  Charles  Butts  was  sent  to  the 
Journal  of  Geology.    Work  on  the  genesis  of  ores  is  mentioned  under  Missouri. 

INDIANA 

Study  of  a  new  crinoid  genus  from  the  Devonian  of  Indiana  was  begun  by 
Eidwin  Kirk.  Carboniferous  invertebrates  and  gastropods  from  the  Spergen 
limestone  were  studied  by  P.  V.  Roundy.  The  manuscript  of  a  report  on  the 
grading  of  Indiana  limestone,  by  G.  F.  Loughliu,  has  been  completed. 
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IOWA 

M.  R.  Campbell  conferred  with  tbe  Iowa  State  geologist  and  his  aasociates 
regarding  the  character,  classification,  and  use  of  Iowa  coal,  in  connection  with 
his  general  study  of  the  classifioition  of  coal. 

KANSAS 

A  cooperative  report  on  the  geology  of  Cowley  County,  Kans.,  with  special 
reference  to  the  occurrence  of  oil  and  gas,  was  completed  by  N.  W.  Bass  and 
transmitted  to  the  Kansas  Geological  Survey  for  publication.  T.  W.  Stanton 
reported  on  Comanche  ammonites;  G.  H.  Girty  and  P.  V.  Roundy  studied  the 
Carboniferous  invertebrates,  and  Mr.  Roundy  examined  Carboniferous  micro- 
fossils  in  connection  with  his  general  studies  of  micropaleontology. 

KENTUCKY 

Progress  was  made  by  Charles  Butts  toward  the  completion  of  a  geologic  folio 
'  on  the  Equality  and  Shawneetown  quadrangles,  which  lie  partly  in  Kentucky.  A 
report  on  iron-ore  reserves  of  the  Tennessee  River  Basin  was  made  by  E.  F. 
Burdiard  to  the  Corps  of  Engineers^  War  Department  A  paper  on  s<Mne 
issues  in  Chester  stratigraphy  in  western  Kentucky  and  southern  Illinois  was 
prepared  by  Mr.  Butts  for  publication  in  the  Journal  of  Geology. 

LOUISIANA 

The  formations  of  the  Claiborne  group  in  Louisiana  and  Texas  were  corre- 
lated by  Julia  Gardner.  Reports  on  Comanche  fossils  from  drill  cores  of  deep 
wells  in  Louisiana  were  made  by  T.  W.  Stanton.  Carboniferous  invertebrates 
from  Louisiana  were  studied  by  P.  V.  Roundy. 

MAINE 

Preparation  of  a  geologic  folio  describing  the  Portland  and  Casco  Bay  quad- 
rangles, Maine,  was  continued  by  Laurence  LaPorge.  Arthur  Keith  made  geo- 
logic examinations  in  the  field  and  ccmducted  ofiSce  investigations  to  detennine 
the  cause  of  recent  earthquakes  which  have  been  felt  in  Maine.  He  prepared 
a  paper  on  the  earthquake  at  Milo,  Me.,  for  presentation  at  the  meeting  of  the 
Seismological  Society  at  Charlottesville,  Va.,  in  May,  1928. 

MARYLAND 

In  connection  with  his  cooperative  glacial  studies  in  Pennsylvania  Frank 
X.«everett  examined  the  gravel  deposits  of  Susquehanna  River  of  lllinoian  age, 
in  Maryland.  He  was  accompanied  by  C.  W.  Cooke  and  Mrs.  E.  B.  Knopf  in  a 
oorrelation  of  the  terraces  near  the  mouth  of  the  Susquehanna.  G.  W.  Stose 
t»<egan  fidld  work  in  the  South  Mountain  regicm  of  the  Emmitsburg  and  Ijams- 
v^lle  quadrangles,  the  results  of  which  will  probably  be  published  as  a  folio. 
I^he  Frederick  County  report  which  A.  I.  Jonas  is  preparing  for  the  Maryland 
Oeological  Survey,  in  informal  cooperation  with  the  United  States  Geological 
Purvey,  will  contain  contributions  by  Mr.  Stose  on  the  South  Mountain  region. 
^2.  W.  Berry  made  a  ccmtribution  to  a  short  paper  on  the  coal  fields  of 
^hflaryland  which  the  Bureau  of  Mines  requested  the  Geological  Survey  to 
I^vepare  for  inclasi(Mi  in  a  report  of  that  bureau.  Notes  on  Pleistocene  faunas 
^x^mi  Maryland  and  Virginia,  by  W.  C.  Mansfield,  were  included  in  Professional 
^aper  160-F,  published  during  the  year. 

MASSACHUSETTS 

Further  fi^d  studies  in  the  Taconic  area,  including  the  Greylock  and  Berlin 
quadrangles,  Massachusetts,  were  made  by  L.  M.  Prindle,  and  progress  was  made 
toward  the  completion  of  the  report  cc^vering  this  area. 
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MICHIGAN 

Studies  of  the  Carboniferoa»  invertebrate  fauna  of  the  Marsball  sandstooe 
wore  cou tinned  by  G.  H.  Girty.  In  continuation  of  his  studies  of  the  Paleozoic 
of  Michigan,  E.  O.  Ulrich  made  a  field  examination  of  the  section  to  the  east 
and  west  of  Escanaba  and  of  a  section  on  or  near  the  south  shore  of  Lake 
Suiwrior.  in  informal  cooperation  with  the  Michigan  Geological  Survey.  Proof 
of  the  professional  pai}er  on  the  copper  deposits  of  Michigan,  by  B.  S.  Butler  aud 
W.  S.  Burbank,  has  been  reviewed. 

MINNESOTA 

The  manuscript  of  a  report  on  the  Quaternary  gt'ology  of  Minnesota  and  pans 
of  adjacent  States  was  completed  by  Frank  Leverett,  assisted  by  F.  W.  Sardescm. 
This  report  has  been  prepared  in  cooperation  with  the  Minnesota  Geological 
Survey  and  will  be  issued  as  a  professional  paper  of  the  United  States  Geological 
Survey. 

MISSOURI 

For  the  studies  of  the  genesis  of  zinc  ores  in  the  Central  States  whl(4i  C.  £■ 
Siebenthal  and  K.  C.  Wells  are  making,  Mr.  Siebenthal  collected  specimens  from 
southeastern  Mi^3S0uri  and  southern  Illinois. 

MONTANA 

luvestigutlons  of  the  metalliferous  deposits  in  the  vicinity  of  Helena,  Mont„ 
were  continued  by  J.  T.  Pardee,  and  a  preliminary  report  on  the  gold  deposits 
at  York,  Lewis  and  Clark  County,  was  issued  as  Press  Memorandum  2:2323. 
At  the  request  of  the  Post  Office  Department,  Mr.  Pardee  examined  deposits 
of  tlie  Vermiculite  &  Asbestos  Co.,  Libby,  Mont,  and  prepared  a  report  oon- 
cernlng  them.  A  paper  entitled  "  Deposits  of  Vermiculite  and  Other  Minerals 
in  the  Rainy  Creek  District  Near  Libby,  Mont,"  by  Mr.  Pardee  and  E.  S. 
Larseu,  jr.,  has  been  submitted  for  publication  in  Contributions  to  Economic 
Geology,  and  a  paper  on  the  stocks  of  the  alkaline  rocks  in  Rainy  Creek  near 
Libby,  by  the  same  authors,  for  publication  in  the  Journal  of  Geology.  Mi. 
Pardee  c^ontinued  work  on  a  report  on  late  Tertiary  faults  in  southwestern 
Montana  and  prepared  a  report  on  the  geology  of  a  dam  site  in  Hungry  Hon« 
Canyon,  on  the  South  Fork  of  Flathead  River,  for  the  Columbia  Basin  IrrigatioD 
League.  Physiographic  and  glacial  studies  in  western  Montana  and  oflBce  work 
on  the  roiKjrt  on  the  geology  and  physiograirftiy  of  that  region  were  continued  by 
W.  C.  Alden.  Studies  of  coal  fields  of  southern  and  east-central  Montana  w»e 
carried  on  by  two  parties,  one  under  the  direction  of  A.  J.  Collier,  assisted  by 
C.  E,  Erduiunn,  who  continued  mapping  the  coal  fields  of  McGone  Cooaty. 
and  another*  under  the  supervision  of  N.  W.  Bass,  who  miapped  the  Ashland  cotl 
field  of  Powder  Uiver  County  and  adjacent  parts  of  Rosebud  and  Coster 
Counties.  In  the  office  Mr.  Collier  made  some  progress  on  his  report  oo  the 
geology  of  Uie  Little  KociQ'  Mountains  and  Fort  Belknap  Indian  Reservatioii. 
The  report  on  the  Bearpaw  Mountains  was  revised  by  Fnnk  Reeves,  who  also 
has  in  hand  a  report  on  the  geology  of  the  Big  Snowy  Mountains.  A  report  oo 
the  geology  and  mineral  resources  of  i>arts  of  Carbon,  Big  Horn,  YeUowstooe, 
and  Stillwater  Counties,  by  R.  S.  Knappen  and  G.  F.  Moulton,  was  completed. 
J.  B.  Reeside,  Jr.,  identified  Jurassic  fossils  for  Frank  Iteeves  and  studied  and 
reiK)rtcd  on  Lance  invertebrates  for  A.  J.  Collier.  Cretaceous  invertebrates 
were  reported  on  by  T.  W.  Sfnnton,  and  Carboniferous  invertebrates  were  studied 
by  G.  U.  Girty.  KeiN>rts  on  the  correlation  of  geologic  formations  between  east- 
central  Colorado,  central  Wyoming,  and  southern  Montana,  by  W.  T.  Lee.  and  on 
tlie  cephalopods  of  the  Eagle  sandstone  and  related  formations  in  the  Westen 
Interior  of  the  United  States,  by  J.  li.  Reeside,  Jr.,  were  issued  as  Prof^saioDal 
Papers  149  and  151,  resix>ctively.  A  report  on  the  phosphate  rock  in  the  Three 
Forks- Yellowstone  Park  region,  Montana,  by  D.  D.  Condit,  E.  H.  Finch,  aud 
J.  T.  Pardee,  was  issued  as  Bulletin  71>5-C. 

NEVADA 

The  final  report  on  the  IMoche  district^  Nevada,  which  includes  the  Highland, 
Bristol  Range,  and  Panaca  quadrangles,  was  completed  by  L.  G.  Weatgate  and 
Adolph  ICnopf,  Mr.  Westgute  describing  the  general  geology  of  the  area  and 
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Mr.  Knopf  the  geology  of  the  ore  deposits  and  the  mines.  Edwin  Kirk  dis- 
cussed Ordovldan,  Silurian,  and  Devonian  invertebrates  for  this  report  A 
bulletin  on  the  geology  and  ore  deposits  of  the  Goodsprings  quadrangle  has 
been  completed  iSy  D.  F.  Hewett.  A  report  on  the  areal  and  economic  geology 
of  the  Hawthorne  and  Tonopah  quadrangles  is  in  preparation  by  H.  G.  Ferjni- 
son,  and  a  report  on  the  mining  districts  in  the  Carson  Sink  region  by  F.  C. 
Schrader  is  nearlng  completion.  A  study  of  the  Lowry  Peak  quadrangle  was 
begun  by  Mr.  Ferguson,  who  examined  some  of  the  mines  in  the  EJureka  dis- 
trict and  with  Messrs.  Girty,  Kirk,  and  LongweU  studietl  the  stratigraphy  of 
the  region.  Notes  on  the  stratigraphy  and  structure  of  the  northwestern  por- 
tion of  the  Spring  Mountains  and  a  paper  on  a  late  Paleozoic  positive  area  in 
Nevada  were  submitted  by  T.  B.  Nolan  for  publication  in  the  American  Journal 
of  Science.  Geologic  field  studies  in  the  Las  Vegas  quadrangle  were  continued 
by  C.  R.  LongweU.  and  general  geologic  studies  in  the  Frenrhman  Flat  Basin, 
Las  Vegas  and  Furnace  Creek  quadrangles,  and  the  Opal  Mountain  Basin,  Camp 
Mohave  quadrangle,  by  C.  E.  Erdmann.  Ordovician,  Silurian,  and  Devonian 
fossils  were  determined  by  Mr.  Kirk  for  Messrs.  LongweU  and  Erdmann.  A 
•'  Tectonic  Study  of  Some  Basin  Ranges  in  Nevada  "  was  submitted  by  Mr,  Long- 
well  for  outside  publication.  Mr.  Hewett  prepared  a  summary  of  the  stratig- 
rftphy.  and  structure  of  the  Great  Basin  area  for  publication  in  the  volume  on 
North  Ajnerican  geology  to  be  included  in  "  Geologie  der  Brde."  Reports  on 
the  quicksilver  deposits  of  the  Pilot  Mountains,  by  W.  F.  Foshag.  and  the  Gil- 
bert district,  by  H.  G.  Ferguson,  were  issued  as  Bulletins  795-B  and  795-F. 
and  a  description  of  the  Chalk  Mountain,  Quartz  Mountain,  Gold  Basin,  and 
King  mining  districts  was  issued  as  a  press  memorandum. 

NEW  HAMPSHIRE 

In  connection  with  his  studies  of  the  causes  of  recent  earthquakes  in  the 
northeastern  United  States,  Arthur  Keith  made  some  field  investigations  in  New 
Ebimpshire  and  collected  data  from  various  sources. 

NEW  JERSEY 

A  paper  on  the  results  of  field  study  in  1927  of  the  glacial  and  associated 
deposits  of  Pennsylvania  and  New  Jersey  was  presented  by  Frank  Levcrett  at 
the  meeting  of  the  Geological  Society  of  America  in  Cleveland  December  28-31 . 
Field  work  to  determine  the  age  of  the  Rancocas  and  Manasquan  formations  of 
New  Jersey  was  done  by  L.  W.  Stephenson  and  C.  W.  Cooke,  and  a  paper  enti- 
tled "  The  Eocene  Age  of  the  Supposed  Late  Upper  Cretaceous  Fauna  of  New 
Jersey,"  setting  forth  the  results  of  this  work,  was  prepared  by  them  for  pub- 
lication in  Science. 

NEW  MEXICO 

The  investigations  in  search  of  potash  were  continued  in  New  Mexico,  and  a 
temporary  building  was  erected  on  the  post-oflace  grounds  at  Roswell  to  store 
the  well  cores  and  to  serve  as  a  laboratory.  The  core  of  well  3,  in  Eddy 
County,  the  ilrilling  of  which  was  completed  by  the  Bureau  of  Mines,  was 
sami^ed  and  studied  by  W.  B.  Lang  and  J.  W.  Vanderwilt,  and  selected  portions 
were  sent  to  Washington  for  analysis.  Samples  of  a  core  from  a  private  potash 
test  in  Eddy  County  and  many  samples  of  well  cuttings  from  Eddy,  Lea,  and 
adjacent  counties  have  been  studied.  Three  press  notices  entitled  "  Government 
Strikes  Potasli  in  New  Mexico,"  "  Potash  Found  in  26  More  Wells  in  Texas 
and  New  Mexico,"  and  **  Potash  Exploration — Third  Government  Test  Strikes 
Substantial  Bodies  of  Potash  "  were  prepared  by  G.  R.  Mansfield.  For  a  study 
of  the  ore  deposits  of  Socorro  County  being  made  by  the  New  Mexico  Bureau 
of  Mines  and  Mineral  Resources  the  United  States  Geological  Survey  will  supply  * 
data  on  the  Magdalena  mining  district,  compiled  by  G.  F.  Loughlin,  and  bring 
up  to  date  a  report  begun  some  years  ago  on  the  Santa  Rita  mining  district  by 
A.  C.  Spencer.  Upper  Cretaceous  invertebrates  from  the  Santa  Rita  district 
were  identified  by  T.  W.  Stanton.  Mr.  Spencer  made  a  brief  visit  to  a  tin- 
bearing  district  in  Sierra  County.  N.  H.  Darton  began  the  preparation  of  a 
chapter  on  New  Mexico  for  inclusion  in  the  volume  on  tlie  geology  of  North 
America  for  publication  in  '*  Geologie  der  Erde."  The  preparation  of  a  report 
<m  Lake  Valley  invertebrates  was  continued  by  G.  H.  Girty.  Field  work  in  the 
San  Juan  Basin  of  northwestern  New  Mexico  was  begun  by  C.  H.  "D^iWi  wdl^ 
J.  ^.  Beeside,  jr.,  who  carried  on  stratigraphlc  studies  «a\<\  C^e^We^  ^«cafe-\»XJ^^ 
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mapping  of  the  coal-bearing  and  associated  fonnations,  primarily  for  the  pur- 
pose of  land  classification.  A  brief  stratigrapbic  reeoDnaisunce  of  north- 
western New  Mexico  was  made  bj  A.  A.  Baker,  with  H.  E.  Gregory  and  J.  B. 
Beeside.  jr..  in  connection  with  Mr.  Baker's  work  in  flovtb^n  Utah.  Mapping 
of  the  Banta  Clara  qnadrangle  was  begun  by  E.  S.  Larsen,  willi  C.  S.  Rohs.  in 
connection  with  the  report  on  the  igneous  geology  of  the  Jemex  Mountains.  A 
report  on  the  cephalopnds  of  the  Eagle  sandstone  and  rrtated  formations  in  the 
Western  Interior  of  the  United  Sutes.  by  J.  B.  Reeside,  Jr.,  was  published  u 
Professional  Paper  151.  and  a  repi^rt  on  the  geology  and  ore  deposits  of  the 
MogoUon  mining  district,  by  H.  G.  Fergu.son.  as  Bulletin  797.  InTestigatioos 
of  tectonics  are  mentioned  under  Arixona. 

ATEIf '  YORK 

In  connection  with  studies  of  the  s«»uthem  Taconic  area  Mrs.  E.  B.  Kno|)f 
made  a  special  inrestigation  of  the  structural  rriations  of  the  pre-Cambritn 
and  Paleozoic  rocks  in  the  Poughkeepsie  and  Clove  quadrangles.  New  York,  and 
continued  work  on  a  report  on  these  iuTestigations.  Study  of  the  geology  of 
the  Hoosick  and  Berlin  quadrangles  was  continued  by  I..  M.  Prindle  in  his 
iuTestigation  of  the  Tacouic  region  of  New  York.  VermoDt.  and  Massadiu8ett& 
Granite  intrusions  in  the  ricinity  of  I^ke  Placid,  in  the  Adirondacks,  were 
examined  by  James  Gilluly. 

NORTH  CAROUNA 

A  paper  on  seven  new  s|«ecies  and  five  new  subspecies  of  mollnsks  from  the 
Miocene  of  Virginia  and  North  Carolina,  with  a  brief  outline  of  the  dirisioDs 
of  the  Chesapeake,  was  prepared  l^y  W.  C.  Mani^field  for  publication  in  the 
Proceedings  of  tbe  United  States  National  Museum.  Mr.  Maiislleld  made  addi- 
tional fi^d  iuTestigsitions  in  connection  with  his  studies  ot  the  upper  Miocene 
of  the  Carolinas.  An  article  on  the  origin  of  nickel  silicates  at  Webster.  N.  C 
was  written  by  C.  S.  Ross.  E.  V.  Shannon,  and  F.  A.  Gonyer  for  Economic 
Getrfogy.  Notes  on  Pliocene  and  Pleistocene  faunas  from  North  Camlina,  bj 
W.  C.  Mansfield,  were  included  in  Professional  Paper  150-F.  i^wned  during  tbe 
year. 

SORTH  DAKOTA 

Cuttings  frt»m  the  Glenfield  well.  e:iiitern  North  Dakota,  were  studied  by 
J.  B.  Reeslde.  jr.  The  rep«»rt  «>n  the  geolocy  and  lignite  resources  of  the 
Marmarth  field,  southwestern  N^rth  Dakota,  by  C.  J.  Hares,  Is  in  press  and 
will  be  issued  as  Bulletin  775.  Studies  of  stratigrapliy  of  the  Fox  Hills  and 
Lance  formations  are  mentioned  under  South  Dakota. 

OHIO 

The  manuscript  of  the  Cleveland  geologic  folio,  describing  in  detail  the 
geology  and  mineral  resources  of  the  Cleveland.  Berea.  and  Euclid  quadrangles, 
has  been  completed.  Work  on  a  paper  on  the  Waverly  fauna  was  continued 
by  G.  H.  Girty.  Data  on  mild  earth  tremors  in  Ohio  and  other  Eastern  States 
are  being  gathered  by  Arthur  Keith  in  libraries  and  newspapers.  Carboniferoos 
niicrofossils  from  Ohio  were  examined  by  P.  V.  Roundy. 

OKLAHOMA 

Office  work  on  a   repi^rt  covering  the  richest  portion  of  the  sine-lead  ore 
district  of  the  Joplin  regrion  of  Missouri,  Kansas,  and  Oklahoma  was  continued 
by  C.  E.  Siel)enthal.    A  paper  on  the  age  relations  of  the  Carbonifieroas  rocks 
of  the  Ouachita  Mountains,  by  H.  D.  Miser  and  C.  W.  Honess,  was  completed 
by   Mr.   Miser   and   transmitted   to   the  Oklahoma   Geological    Survey,   which 
published  it  as  Bulletin  44.     Papers  on  fossiliferous  boulders  in  the  Ouachita 
**  Caney  '*  shale  and  the  ape  of  the  shale  containing  them,  and  on  the  Paleoioic 
section  of  the  Arbuckle  and  Wichita  uplifts,  by  E.  O.  Ulrlch.  have  been  sub- 
mitted to  the  Oklahoma  Geological  Survey  for  publication.     Descriptions  of 
the  faunas  of  the  Moorefleld  shale  and  the  Morrow  and  Glenn  formations  were 
coDtlnued  by  G.  H.  Oirty,  who  also  worked  00  a  paper  on  an  UQcoinmon  Penn- 
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sylyanian  fauna  from  Oklahoma.  Microfossils  from  the  Caney  and  Moorefleld 
shales  were  studied  by  P.  V.  Roundy.  Mr.  Roundy  attended  sales  of  Osage 
leases  at  Pawhuska  December  12  and  March  28  and  29,  to  advise  the  Office 
of  Indian  Affairs  concerning  the  adequacy  of  bids.  T.  W.  Stanton  reported 
jn  Comanche  ammonites  from  Oklahoma. 

OREGON 

The  manuscript  for  a  revised  report  on  the  Wallowa  Mountains,  Oreg.,  wa3 
completed  by  C.  P.  Ross.  A  paper  on  zeolites  from  Ritter  Hot  Springs,  Grant 
County,  was  completed  by  D.  F.  Hewett,  E.  V.  Shannon,  and  F.  A.  Gonyer  for 
publication  in  the  American  Journal  of  Science.  The  structure  of  the  Klamath 
Lake  region  is  described  by  G.  K.  Gilbert  in  Professional  Paper  153. 

PENNSYLVANIA 

Cooperative  studies  of  glacial  geology  in  Pennsylvania  were  continued  by 
Frank  Leverett.  Two  reports  covering  this  investigation  will  be  submitted  to 
the  Pennsylvania  Geological  Survey  for  publication — one  on  the  pre-Wisconsin 
drifts  of  the  Susquehanna  drainage  basin,  which  is  about  completed,  and 
another  on  pre-Wisconsin  drifts  of  the  Lehigh,  Delaware,  and  Raritan  drainage 
basins.  Other  cooperative  projects  that  are  under  way  include  reports  on  the 
Lancaster  quadrangle  and  on  the  York,  Middletown,  Hanover,  and  New  Cum- 
berland quadrangles  by  G.  W.  Stose  and  A.  I.  Jonas,  Miss  Jonas  working  for 
the  Pennsylvania  Survey.  Mr.  Stose  contributed  material  and  time  to  the 
revision  of  the  Pennsylvania  geologic  map,  which  is  being  compiled  by  the 
State  survey.  Progress  was  made  on  reports  on  the  New  Kensington,  Butler, 
and  Zelienople  quadrangles  by  G.  B.  Richardson ;  on  the  Quakertown-Doyles- 
town  geologic  folio  by  Mr.  Stose  and  Florence  Ba scorn ;  and  on  a  report  on  the 
Tyrone  quadrangle  by  Charles  Butts.  A  paper  on  the  Martinsburg  shale  and 
lava  flow  In  Pennsylvania  by  Miss  Jonas,  one  on  the  structure  of  the  Pittsburgh- 
Hantington  Basin  by  Mr.  Richardson,  and  one  on  the  high-level  gravel  on 
Susquehanna  River  by  Mr.  Stose  were  presented  at  the  annual  meeting  of 
the  Geological  Society  of  America.  G.  H.  Girty  continued  his  studies  of  the 
PottJrville  and  other  Carboniferous  faunas  of  Pennsylvania.  Devonian  and 
Ordovician  invertebrates  were  studied  by  E.  O.  Ulrich  for  the  Pennsylvania 
survey.  A  description  of  the  Pocono  fauna  of  the  Broad  Top  coal  field  by  Mr. 
GIrty  was  published  as  Professional  Paper  150-E. 

SOUTH  CAROLINA 

In  connection  with  studies  of  the  upper  Miocene  of  the  Carolinas,  W.  C. 
Mansfield  made  trii)s  to  South  Carolina  to  examine  these  deposits  in  the  field 
and  collect  material  for  ofllce  study. 

SOUTH  DAKOTA 

A  paper  on  the  contact  of  the  Fox  Hills  and  Lance  formations  in  the  northern 
Great  Plains,  by  C.  B.  Dobbin  and  J.  B.  Reeside,  jr.,  was  revised  by  the  authors. 
B.  W.  Berry  studied  the  flora  of  the  Newcastle  sandstone  in  the  Black  Hills.  A 
report  on  the  cephalopods  of  the  Eagle  sandstone  and  related  formations  in 
the  Western  Interior  of  the  United  States,  by  Mr.  Reeside,  was  issued  as  Pro- 
fessional Paper  151. 

TENNESSEE 

Additional  data  were  gathered  by  B.  F.  Burchard  to  bring  up  to  date  his 
report  on  brown  iron  ores  of  the  western  Highland  Rim,  a  cooperative  project 
with  the  Tennessee  Geological  Survey,  and  the  revised  manusCTipt  was  trans- 
mitted to  the  State  for  publication.  Mr.  Burchard  prepared  a  reiwrt  on  iron-ore 
reserves  of  the  Tennessee  River  Basin  for  the  Corps  of  E^pgineers,  War  Depart- 
ment, and  his  report  on  the  brown  iron  ores  of  west-middle  Tennessee  was  issued 
a»  Bulletin  795-D.  R.  D.  Mesler  prepared  Ozarkian  and  Canadian  invertebrates 
collected  by  Charles  Butts,  and  P.  \fc  Roundy  studied  Carboniferous  inverte- 
brates. A  trip  to  Jefferson  City  and  Mascot  to  examine  zinc  mines  with  q)ecial 
reference  to  dolomiUzation  was  made  by  B.  T.  McKnight. 
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TEXAS 

The  potash  investigations  tor  the  year  were  largely  centered  in  Texas. 
Drilling  of  5  wells,  1  in  Ector  County,  2  in  Crockett  County,  and  2  In  Uptoo 
County,  was  completed  by  the  Bureau  of  Mines.  Four  of  these  wells  were 
logged,  studied,  and  sampled,  and  samples  were  sent  to  the  Washington  olBce 
for  analysis.  W.  B.  Lang  and  J.  W.  Vanderwilt,  of  the  field  force,  and  E.  P. 
Henderson,  of  the  Washington  oflSce,  participated  in  this  work.  An  important 
part  of  the  work  in  Texas  consisted  in  the  selection  of  three  drilling  sites  in 
Reagan,  Glascock,  and  Crane  Counties,  which  were  recommended  to  the  Bureau 
of  Mines  as  a  basis  for  its  drilling  program  for  the  year.  Two  press  notices 
entitled  "First  Government  Potash  Test  Encouraging"  and  "Potash  Struck 
by  Four  Government  Tests  in  Texas  "  were  prepared  by  G.  R.  Mansfield.  Field 
mapping  of  the  Upper  Cretaceous  formations  of  Texas  was  extended  by  L.  W. 
Stephenson,  who  also  continued  office  studies  in  connection  with  his  report  on 
the  Upper  Cretaceous  formations  of  Texas.  A  paper  entitled  "  Notes  on  the 
Taylor  and  Navarro  Formations  of  Northeastern  Texas,"  by  L.  W.  Stephenftm 
and  (J.  H.  Dane,  was  sent  to  the  American  Associaticm  of  Petroleum  GiM>loglst8 
for  publication.  Field  and  office  studies  of  the  stratigraphy  and  paleontology 
of  the  Eocene  and  later  Tertiary  formations  of  Texas  were  continued  by  Julia 
Gardner,  who  also  continued  studies  of  the  Midway  formations  of  the  State  in 
cooperation  with  the  Texas  Bureau  of  Economic  Geology.  Miss  Gardner  com- 
pleted a  short  paper  covering  the  Tertiary  formations  of  the  western  Gulf 
region  for  publication  in  the  volume  on  North  America  in  Geologie  der  Erde 
and  preparetl  a  paper  on  Tertiary  formations  in  Texas  for  the  meeting  of  the 
American  Association  for  the  Advancement  of  Science.  She  had  in  prepara- 
tion a  paper  setting  forth  general  results  of  the  reconnaissance  made  along 
the  Wilcox-Claiborne  contact  in  eastern  Texas,  of  which  W.  C.  Spooner  and 
A.  F.  Crider  are  joint  authors.  Nitrate  deposits  at  San  Saba  and  in  Brewster 
and  Presidio  Counties  and  prospects  near  Candelaria  were  examined  by  G.  R- 
Mansfield.  A  reconnaissance  of  the  part  of  western  Texas  along  the  Rio 
Grande  and  at  points  in  Brewster  County  was  made  by  T.  W.  Stanton  in  con- 
nection with  his  studies  of  the  stratigraphy  of  the  Cretaceous  of  Texasw  Mr. 
Stanton  also  continued  the  study  of  the  Comanche  stratigraphy  of  Texas  and 
cooperated  with  N.  H.  Darton,  who  is  mapping  the  geology  of  central  and 
western  Texas,  in  rei)orting  on  Comanche  collections.  Outcrop  material  from 
the  State  and  Carboniferous  invertebrates  and  Cretaceous  ostracodes  for  com- 
parative generic  references  were  studied  by  P.  V.  Roundy,  and  a  collection 
of  ammonites  from  the  Eagle  Ford  formation  of  Texas  by  J.  B.  Reetade,  jr. 
Studies  of  the  salt-dome  cap  rock  were  continued  by  M.  I.  Goldman.  The  work 
of  gathering  and  compiling  data  for  the  revised  geologic  map  of  Texas  has  been 
continued  by  Messrs.  Stanton  and  Darton  for  the  western  and  central  piiTi:^ 
of  the  State  and  by  L.  W.  Stephenson  and  Miss  Gardner  for  the  Coastal  Plain 
area. 

UTAH 

Field  studies  of  the  stratigraphy  and  structure  of  portions  of  southeastern 
Utah  primarily  to  determine  the  oil  possibilities  of  the  region  were  continned. 
An  area  between   the  Grei»n   and   Colorado  Rivers   in  Grand  County  In  the 
vicinity  of  Thompsons,  a  northward  extension  of  the  area  mapped  by  E.  T. 
McKnIght  in  1920,  was  mapi)ed  by  a  party  in  charge  of  Mr.  McKnight  and  C.  H. 
Dane,  assi-sted  by  C.  E.  Erdmann  and  J.  W.  Vanderwilt  for  a  portion  of  the 
time.     lieporLs  on  these  investigations  are  in  progress.    An  area  east  of  the 
Colorado  in  northern  San  Juan  County,  known  as  the  Moab  district,  was  mapped 
by  A.  A.  leakers  party,  working  southward  from  the  area  mapped  by  him  in 
1920.    A  report  on  this  work  is  in  preparation.    A  preliminary  report  on  these 
investigations  in  ^southeastern  Utah,  by  C.  E.  Dobbin  and  J.  B.  Beeside,  jr» 
was  issued  as  Press  Notice  10318,  Geology  and  Oil  in  Southeastern  Utah.   A 
piirty  in  charge  of  Mr.  Baker  began  aj'eal  and  structural  geologic  mapping  of 
an  area  in  southwestern  San  Juan  County,  lying  between  the  San  Jaan  River 
on  the  north,  the  Na^vo  Indian  Reservation  on  the  east,  the  Colorado  River  t<» 
the  west,  and  the  Arizona  boundary  to  the  south.    J.  B.  Reeside,  jr.,  who  is  stwly- 
ing  the  Mesozoic  stratigraphy  of  Utah,  collaborated  with  Mr.  Baker  in  ftelil 
studies  in  this  part  of  the  State.     Studies  of  oil  shale  by  W.  II.  Bradley  are 
jnenti(»ne(l  under  Colorado.    D.  J.  Fisher  continued  the  preparation  of  a  report 
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on  the  Book  Cliffs  coal  field.  A  paper  by  Messrs.  Dobbin  and  Reeside  on 
problems  of  the  Chugwater-Sundance  contact  was  submitted  for  publication  by 
the  American  Association  of  Petroleum  Geologists.  A  report  on  the  geology  and 
ore  deposits  of  the  Gold  Hill  quadrangle  is  in  preparation  by  T.  B.  Nolan,  who 
presented  a  paper  on  stratigraphy  and  structure  of  the  quadrangle  at  the  meet- 
ing of  the  Geological  Society  of  America.  A  paper  describing  the  areal  geology, 
ore  deposits,  and  stratigraphy  of  the  Stockton  and  Fairfield  quadrangles  is  in 
preparation  by  James  Gilluly.  Mr.  Gilluly  presented  a  paper  on  Basin  Range 
faults  in  the  Oquirrh  Range  at  the  annual  meeting  of  the  Geological  Society  of 
America.  The  general  geology  of  the  Cottonwood-American  Fork  district  is 
being  described  by  F.  C.  Calkins,  the  report  on  the  ore  deposits  of  this  district 
having  been  completed  by  B.  S.  Butler.  D.  F.  Hewett's  work  on  the  Great 
Basin  area  is  mentioned  under  Nevada.  A  paper  on  the  Upper  Cretaceous 
section  in  the  Colob  Plateau,  southwestern  Utah,  by  G.  B.  Richardson,  was  sent 
to  the  Journal  of  the  Washington  Academy  of  Sciences.  P.  V.  Roundy  studied 
Carboniferous  invertebrates.  The  structure  of  the  Wasatch,  Fish  Springs,  and 
House  Ranges  is  described  by  G.  K.  Gilbert  in  Professional  Paper  153,  which 
was  issued  a  few  days  after  the  end  of  the  year.  The  following  reports  were 
issaed  during  the  year:  A  Section  of  the  Kaibab  Limestone  in  Kalbab  Gulch, 
Utah,  by  L.  F.  Noble  (Professional  Paper  150-C)  ;  Sedimentary  Rocks  of  the 
San  Rafael  Swell  and  Some  Adjacent  Areas  in  Eastern  Utah,  by  James  Gilluly 
and  J.  B.  Reeside,  jr.  (Professional  Paper  150-D) ;  The  Cephalopods  of  the 
Bagle  Sandstone  and  Related  Formations  in  the  Western  Interior  of  the  United 
States,  by  J.  B.  Reeside,  jr.  (Professional  Paper  151) ;  Economic  Geology  of 
the  Castlegate,  Wellington,  and  Sunnyside  Quadrangles,  Carbon  County,  Utah, 
by  P.  R,  Clark  (Bulletin  793) ;  Geology  and  Coal  Resources  of  the  Salina 
Canyon  District,  Sevier  County,  Utah,  by  E.  M.  Spieker  and  A.  A.  Baker  (Bul- 
letin 796-C) ;  and  Potash  in  Great  Salt  Lake  Desert,  Utah  (Press  Notice 
16251). 

VERMONT 

Studies  of  a  part  of  the  Taconic  area  of  southwestern  Vermont,  included  in 
the  Bennington  quadrangle,  were  continued  by  D.  M.  Prindle.  Stratigraphic 
and  structural  studies  in  northwestern  Vermont  were  made  by  Arthur  Keith. 

VIRGINIA 

Geologic  studies  in  different  parts  of  Virginia  were  made  in  cooperation  with 
the  Virginia  Geological  Survey,  the  most  important  one  being  investigations 
for  the  revision  of  a  geologic  map  of  Virginia,  which  will  be  issued  by  the 
State.    (Hiarles  Butts  continued  mapping  the  Appalachian  Valley  portion,  A.  I. 
Jonas  the  Piedmont  area,  and  W.  G.  Mansfield  the  Coastal  Plain  area.    Contri- 
budons  were  also  made  by  G.  W.  Stose,  E.  O.  Ulrich,  and  M.  I.  Goldman.    A 
cooperative  study  of  the  geology  of  the  warm  springs  in  the  Shenandoah 
Valley  and  In  the  mountain  valleys  in  Alleghany^  Bath,  and  Highland  Ck)unties 
was  made  by  Frank  Reeves.    Charles  Butts  accompanied  Mr.  Reeves  for  a 
study  of  the  stratigraphy  of  this  region.    Iron-ore  deposits  at  Rectortown,  Cov- 
ington, Clifton  Forge,  Barbours  Creek,  Bastian,  and  Rocky  Gap  were  examined 
by  E.  F.  Burchard,  M'ho  conferreil  with  omiers  of  those  deposits  and  with 
Virginia  ^tate  officials.    A  report  on  the  Great  Gossan  lead  is  in  preparation 
by  C.  S.  Ross.    A  manuscript  on  the  geology  and  sand  and  gravel  resources  of 
the  Coastal  Plain  of  Virginia,  by  C.  K.  Wentworth,  has  been  transmitted  to  the 
State  for  publication.    Field  and  office  work  in  connection  with  the  prepara- 
tion of  a  paper  on  new  species  of  mallusks  from  the  Miocene  of  Virginia  was 
continued  by  W.  C.  Mansfield,  and  a  paper  entitled  "  Seven  New  Species  and 
Five  New  Subspecies  of  Mollusks  from  the  Miocene  of  Virginia  and  North 
Carolina,  with  a  Hrief  Outline  of  the  Divisions  of  the  Chcrsapeake,"  will  be 
published  in  the  Proceedings  of  the  Uniteil  States  National  Museum.    Deposits 
of  manganese  ore  near  Woodstock  were  examined  by  E.  F.  Burchard,  D.  F. 
Hewett,  H.  D.  Miser,  and  M.  I.  Goldman  to  note  new  developments.    Investiga- 
tions of  iron  ores  for  the  War  Department  are  mentioned  under  Alabama.    A 
pttper  on  the  Helderberg  group  of  Virginia  and  West  Virginia  was  submitted 
by  F.  M.  Swartz  for  publication.    Notes  on  Pleistocene  faunas  from  Maryland 
and  Virginia,  by  W.  C.  Mansfield,  were  included  in  Professional  Paper  150-F. 
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WASHINGTON 

Reservoir  sites  near  Washtucna  and  Kahlotus,  Wash.,  were  examined  by 
J.  T.  Pardee  for  the  Columbia  Basin  Irrigation  League.  E.  W.  Berry  continued 
work  on  a  paper  on  the  Puget  flora  left  unfinished  by  the  late  P.  H.  E[nowlt(». 
and  also  on  a  paper  on  the  Latah  flora,  much  of  the  material  for  which  was 
collected  by  Mr.  Knowlton. 

WEST  VIRGINIA 

The  study  of  the  Devonian  and  basal  Mississipplan  rocks  of  Randolph  County 
and  portions  of  Pocahontas  County,  W.  Va.,  for  the  purpose  of  gathering  mate- 
rials for  use  in  the  preparation  of  a  report  on  the  floras  of  the  Devoiiian  aad 
lower  Mississipplan  of  this  part  of  the  State,  was  carried  on  by  David  White 
in  cooperation  with  the  West  Virginia  Geological  Survey.  In  the  ottUx  be 
studied  the  Devonian  and  lower  Mississipplan  floras  of  West  Virginia,  indudinf 
materials  from  other  parts  of  the  northern  Appalachian  trough.  G.  H.  Girty 
studied  Pottsville  faunas  of  West  Virginia.  A  paper  on  the  Helderberg  group  of 
Virginia  and  West  Virginia  was  submitted  by  F.  M.  Swartz  for  publication. 

WISCONSIN 

E.  O.  Ulrieh  devoted  some  time  to  the  description  of  species  of  DikelocepKalui 
in  connection  with  the  prepamtion  of  a  paper  on  the  Upper  Cambrian  faunas  of 
Wisconsin  for  publication  by  the  Public  Museum  of  Milwaukee.  Manuscript  for 
a  geologic  folio  on  the  Sparta  and  Tomah  quadrangles,  by  F.  T.  Thwaites,  W.  H. 
Twenhofel,  and  Lawrence  Martin,  has  been  completed  by  the  authors  and  iB 
being  reviewed. 

WYOMING 

Parts  of  Lincoln  County,  W.  Va.,  and  Yellowstone  Park  were  studied  by  W.  C 
Alden  in  the  course  of  his  physiographic  and  glacial  investigations.    A  paper  on 
the  Gros  Ventre  landslide  and  flood  was  prepared  by  Mr.  Alden  for  publication 
in  the  Transactions  of  the  American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, and  one  on  the  glaciation  of  Yellowstone  National  Park  and  its  enviroos 
for  publication  in  the  Ranger-Naturalist  Manual  for  1928.    At  the  request  of 
N.  C.  Grover,  chief  of  the  water-resources  branch.  Mr.  Alden  also  prepared  notes 
on  proposed  dam  sites  west  of  the  Wind  River  Mountains.    The  preparation  of 
reports  on  the  stratigraphy,  structure,  and  oil  and  gas  possibilities  of  the  Black 
Hills  rim  was  continued  by  W.  W.  Rubey,  who  completed  a  paper  on  litholo^ 
studies  of  flne-gralned  Upper  Cretaceous  sedimentary  rocks  from  the  Black 
Hills  region.    Invertebrate  fossils  from  the  western  Black  Hills  were  identified 
by  J.  B.  Reeside,  jr.    Field  studies  of  oil-shale  deposits  in  the  Green  River 
Basin  were  continued  by  W.  H.  Bradley.    Other  work  on  oil  shale  is  mentioned 
under   Colorado.     A   paper   entitled   "Problems  of   the   Chugwater-Sundaooe 
Contact "  was  written  by  C.  E.  Dobbin  and  Mr.  Reeside  for  publication  in  tbe 
Bulletin  of  the  American  Association  of  Petroleum  Geologists.    Mr.  Reeside 
collaborated  with  R.  R.  Woolley,  of  the  water-resources  branch,  in  drawinf 
geologic  cross  sections  of  dam  sites  on  Green  River,  Colo.,  Utah,  and  Wya,  fot 
a  paper  which  Mr.  Woolley  is  preparing.    A  paper  on  the  contact  of  the  Fox 
Hills  and  I^nce  formations  in  the  northern  Great  Plains,  by  Messrs.  Dobbin 
and  Reeside,  is  being  revised  by  the  authors.    T.  W.  Stanton  reported  on  Laoce 
and  Fort  Union  iuvertel)rates.    Fossil  plants  from  the  Frontier  formation  of 
Wyoming  were  studied  by  E.  W.  Berry.    A  report  on  the  iron-ore  deposits  in 
the  Seminoe  Mountains  is  in  preparation  by  T.  S.  Loverlng.    The  following 
reports  were  issued  durhig  the  year:  Correlation  of  Geologic  Formations  6^ 
tween  East-Central  Colorado,  Central  Wyoming,  and  Southern  Montana,  by 
W.  T.  Lee  (Professional  Paper  149)  ;  Cephalopods  from  the  Lower  Part  of  the 
Cody  Shale  of  Oregon  Basin,  Wyo.,  by  J.  B.  Reeside,  Jr.  (Professional  Paper 
150-A) ;  The  Cephalopods  of  the  Eagle  Sandstone  and  Related  Formations  in 
the  Western  Interior  of  the  United  States,  by  J.  B.  Reeside,  Jr.  (Professional 
Paper  151)  ;  The  Gillette  Coal  Field,  Northeastern  Wyoming,  by  C.  B.  DoWrfa 
and  V.  H.  Bariiett,  with  a  chapter  on  the  Minturn  district  and  the  northwestern 
part  of  the  (iillette  field,  by  W.  T.  Thom,  jr.   (Bulletin  796-A)  ;  and  GeoLogf 
and  Oil  and  Gas  Possibilities  of  the  Bell  Springs  District,  (Carbon  ClooDty, 
Wyo.,  by  C.  E.  Dobbin,  H.  W.  niM)ts,  and  C.  H.  Dane  (Bulletin  796-D). 
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WORK  IN  CHEMISTRY 

In  connection  with  geologic  or  mineralogic  studies  32  partial  and 
60  complete  analyses,  each  of  the  latter  consisting  of  10  to  18  sep- 
arate determinations,  were  made  and  5,627  samples  of  potash  salts 
were  examined.  Special  examinations  and  tests  were  made  of  71 
specimens  submitted  in  connection  with  specific  problems.  Specimens 
to  the  number  of  2,055  sent  by  1,077  persons  not  connected  with  the 
Geological  Survey  were  identified.     A  number  of  these  specimens 

S roved  to  be  of  value  to  the  scientific  and  economic  work  of  the 
reological  Survey. 

The  study  of  analytical  methods  for  lead,  thorium,  and  uranium, 
with  particular  reference  to  the  determination  of  the  geologic  age  of 
radioactive  minerals,  was  continued  by  R.  C.  Wells,  in  cooperation 
with  the  committee  of  the  National  Research  Coimcil  on  the  meas- 
urement of  geologic  time  by  atomic  disintegration.  M..F.  Connor 
cooperated  as  guest  chemist  of  the  Geological  Survey  laboratory. 
Mr.  Wells  also  studied  concentrates  from  granites  ana  kolm  from 
Sweden,  whose  age  was  definitely  determined  and  which  can  be  cor- 
related with  the  Upper  Cambrian  by  means  of  fossils.  Mr.  Wells 
did  some  further  experimental  work  on  the  solubility  of  calciimi  car- 
bonate in  salt  solutions,  the  conditions  under  which  the  mineral 
kemite  forms,  and  the  occurrence  of  selenium  in  sulphide  ores  and 
commercial  sulphuric  acid. 

An  intensive  study  of  the  properties  and  genetic  relationships  of 
potash  and  associated  minerals  from  the  Texas-New  Mexico  field  was 
made  by  tV.  T.  Schaller,  who  is  now  preparing  a  report  on  the  min- 
eralogy of  these  deposits.  Mr.  Schaller  also  studied  in  the  field, 
supplemented  by  laboratory  investigations,  the  borate  minerals  oi 
the  Kramer  district  of  California,  of  which  three  proved  to  be  new 
in  science. 

After  extended  laboratory  experiments  George  Steiger  prepared 
for  publication  a  paper  on  the  disintegration  of  Indiana  limestone. 
For  the  committee  on  sedimentation  of  the  National  Research  Coun- 
cil, Mr.  Steiger  prepared  a  bibliography  on  chemical  work  done  dur- 
ing the  year  having  a  bearing  on  the  subject  of  sedimentation. 

A  dehydration  study  of  certain  clays,  showing  changes  in  their 
optical  properties  as  the  water  was  driven  out  by  heat  or  by  the 
lowering  oi  the  vapor  tension  of  the  desiccating  air,  with  the  object 
of  determining  their  chemical  construction,  was  made  by  J.  G.  Fair- 
child  in  cooperation  with  C.  S.  Ross. 

A  study  of  the  changes  in  optical  properties  of  triplite  due  to  the 
variation  in  chemical  composition  was  made  by  E.  P.  Hendjerson. 

Progress  in  the  search  for  soluble  potash  salts  was  so  satisfactory 
during  the  year  that  it  can  now  be  stated  with  reasonable  assurance 
that  there  are  in  the  salt  fields  of  eastern  New  Mexico  and  western 
Texa3  deposits  of  these  salts  which  compare  favorably  with  and  pos- 
sibly when  developed  and  their  exact  extent  is  known  will  even  sur- 
pass the  German  and  French  deposits  both  in  extent  of  the  beds  and 
in  their  potash  content.  Water  has  been  an  endless  source  of  trouble 
and  expense  in  the  foreign  mines,  but  no  water  has  yet  been  en- 
countered in  the  New  Mexico-Texas  salt  formation,  and  the  rich  beds 
in  general  lie  nearer  to  the  surface  here  than  abroad.    These  condi- 
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tions  will  give  our  domestic  deposits  a  decided  advantage  when 
mining  operations  are  begun. 

During  the  year  4,743  cuttings  taken  from  55  wells  drilled  for  oil 
and  884  samples  from  13  core  wells  drilled  in  the  search  for  potash 
were  examined  for  their  potash  content.  The  cuttings  came  from 
well3  drilled  in  the  following  counties : 


Texas : 
Crane 
Midland 
Glasscock 
Upton 
Crockett 
Ector 
Pecos 
Reagan 
Garza 
Winkler 
Loving 


Texas — Continued. 

Andrews 

Ward 
New  Mexico: 

Guadalupe 

Lea 

Eddy 

DeBaca 

Quay 

Chaves 
Kansas : 

Pratt 


The  area  in  wliich  the  most  intensive  core  drilling  was  done  lies  in 
Eddy  County,  N.  Mex.    The  American  Potash  Co.  of  New  Mexico 
drilled  its  first  core  well  about  20  miles  northeast  of  Carlsbad,  and  the 
core  was  examined  by  the  Geological  Survey  in  1927.    This  company's 
property  is  mainly  on  territory  covered  by  the  potash  leasing  act. 
During  the  fiscal  year  the  Geological  Survey  has  examined  five  addi- 
tional cores  from  wells  drilled  within  a  radius  of  6  miles  from  the 
original  well.    These  cores  appear  to  indicate  several  beds  of  sylvinite 
(potassium  chloride  and  sodium  chloride)  and  two  or  three  beds  of 
polyhalite  (calcium-potassium-magnesium  sulphate)  rangii\g  in  thick- 
ness from  2  to  7  feet  and  carrying  from  10  to  20  per  cent  of  i)otash 
(KgO)-    The  cores  from  seven  wells  drilled  under  the  appropriation 
made  by  Congress  for  investigating  potash  deposits  were  also  ex- 
amined.   Three  of  these  wells  are  in  New  Mexico— 20  miles  north,  10 
miles  northwest,  and  12  miles  south  of  the  original  American  Potash 
Co.'s  well.    No  l)eds  of  sylvinite  w^ere  encountered  in  these  wells,  but 
numerous  beds  of  polyhalite  were  found  ranging  in  thickness  from  a 
few  inches  to  10  feet  and  having  a  potash  content  of  10  to  18  per  cent 
The  Government  drilled  four  wells  in  Texas,  in  southwestern  Ector 
County,  northwestern  Crockett  County,  and  southwestern  and  western 
Upton  County.    The  salts  encountered  in  these  wells  are  verj  similar 
to  thoFc  from  the  New  Mexico  wells,  the  only  potash  salt  being  poly- 
halite.    In  general  the  strata  are  not  quite  so  thick  nor  so  rich  as  those 
in  the  New  Mexico  wells,  but  they  were  closer  to  the  surface.    A  core 
received  from  the  Gypsy  Oil  Co.'s  well,  between  the  American  Potash 
Co.'s  development  and  one  of  the  Government  wells,  was  examined 
and  found  to  show  salts  similar  in  character  to  those  of  the  American 
Potash  Co.'s  core,  the  potash  being  contained  as  sylvinite  and  poly- 
halite. 

The  following  papers  were  completed  during  the  year: 

WeUs,  R.  C,  The  element  *' mosandnim "  of  J.  Lawrence  Smith:  Washington 

Acad.  Sci.  Jour. 

Physico-chemical  geology  [book  review] :  Am.  Ohem.  Sec,  Joar. 

Eminent  chemists  of  our  time  [boolc  review] :  Ind.  and  Eng.  Chemistry* 

Note  on  the  J.  Lawrence  Smith  method  for  the  analysis  of  samarskfte: 

Am.  Chem.  Soc.  Jour. 

Exjimination  of  sulphuric  acid  for  selenium :  Washington  Acad.  8d.  J^'- 

Evaporation  from  large  bodies  of  water  and  some  flgJEOBS  for  Ghesapeal^ 

Bay  [to  appear  in  Washington  Acad.  Soc.  Jour.]. 
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Schaller,  W.  T.  Hydroboracite  from  California :  Festschrift  Victor  Goldschmldt. 

• Probable  identity  of  camsellite  with  szaibelyite:  Am.  Mineralogist 

Occurrence   of   keniite   and   associated   borates;    Potash    minerals   from 

Texas-New  Mexico  field ;  Base  exchange  of  artificial  nutunites  [read  at 
Cleveland  meeting  of  Mineralogical  Society  of  America]. 

Loughlin,  G.  F.,  and  Steiger,  George,  Indiana  oolitic  limestone  [to  be  published 
as  a  Geological  Survey  bulletin]. 

I^arsen,  E.  S.,  and  Steiger,  George,  Dehydration  and  optical  studies  of  alunogen, 
nontronite,  and  grifBthite:  Am.  Jour.  Sci. 

Henderson,  E.  P.,  Uvarovite  from  California ;  Correlation  of  chemical  composi- 
tion and  optical  properties  of  trlplite  [read  at  Clevrfand  meeting  of 
Mineralogical  Society  of  America]. 

Erickson,  E.  T.,  Qualitative  tests  for  boron,  bromine,  and  iodine  in  well  cut- 
tings and  core  samples  of  the  saline  fields  of  Texas  and  New  Mexico 
[mimeographed  in  Geological  Survey]. 

WORK  IN  PHYSICS 

C.  E.  Van  Orstrand  continued  in  charge  of  the  physical  laboratory. 
He  made  a  field  trip  which  began  March  2G  and  continued  until  the 
end  of  the  fiscal  year,  for  the  purjwse  of  taking  teni|Xirature  tests 
in  deep  wells  near  the  iron  mines  at  Birmingham,  Ala.,  and  also  in  the 
oil  fieuls  of  Texas,  Oklahoma,  and  California.  A  considerable  por- 
tion of  the  time. spent  in  the  oil  fields  was  devoted  to  cooperation 
with  three  research  associates  of  the  American  Petroleum  Institute 
who  have  adopted  the  apparatus  developed  by  Mr.  Van  Orstrand 
for  the  purpose  of  making  temperature  tests  in  deep  wells  and  who 
are  also  carrying  out  an  extended  program  of  research  relative  to 
the  variation  of  temperature  with  structure  wliich  Mr.  Van  Orstrand 
found  in  some  of  the  oil  fields  of  California  and  Wyoming.  The 
remainder  of  his  time  was  devoted  to  administrative  duties  and  the 
preparation  of  papers. 

The  testing,  research,  and  field  work  of  P.  G.  Nutting  on  petro- 
leum, silica,  and  water  have  continued,  covering  adsorption  and  sur- 
face reactions  with  especial  reference  to  petroleum  recovery,  the 
migration  of  fluids  through  sand  and  otlier  porous  bodies,  the  forma- 
tion and  accumulation  oi  petroleum  and  asphalt,  the  association  of 
water  with  minerals,  the  filtration  of  oils,  bonded  mixtures  of  fluids 
and  solids,  the  deformation  of  granular  solids,  the  flotation  of  ores, 
and  many  other  problem^j  of  similar  nature.  Many  of  the  results 
obtained  have  been  given  to  the  public  through  scientific  and  techni- 
cal publications,  and  all  have  been  available  to  the  Geological  Sur- 
vey's staff. 
The  following  papers  were  completed  during  the  year  : 

Van  Orstrand,  C.  B.,  A  machine  fur  measuring  the  depths  of  deep  wells :  Wash- 
ington Acad.  Sci.  Jour. 

On  the  nature  of  isogeothermal  surfaces :  Am.  Jour.  Sci. 

Measuring  the  depths  of  deep  wells:  Oil  and  Gas  Jour. 

The  world's  deepest  wells  and  the  temperatures  found  in  some  of  them: 

Oil  and  Gas  Jour. 

Nutting,  P.  G.,  Weights  and  temperature:  Science. 

■ The  deformation  of  granular  solids:  Washington  Acad.  Sci.  Jour. 

Association  of  water  with  serpentine:  Washington  Acad.  Sci.  Jour. 

Geodynamical  principles  [summary  for  geologists;  not  published]. 

-Computing  dam  seepage:  Econ.  Geology. 

-Nature  and  action  of  the  petroleum  filtering  earths;  Washinjrton  Acud.  Sci. 

Jour,;  Oil  and  Gas  Jour. 

■ Petroleum  and  the  filtering  earths:  Washington  Acad.  Sci.  Jcnn*. 

vj    " — -  Petroleum  recovery  by  the  soda  process :  <.)il  and  Gas  Jour. 
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PHI  UP  5.  SMITH.  Ckl^AlaskM  CfbgUt 

FUNDS 

The  funds  used  by  the  Geological  Survey  in  its  Alaska  work  are 
provided  in  two  items  in  the  general  act  making  appropriations  for 
the  Interior  Department.  One  of  these  items  reaos,  "  for  continua- 
tion of  the  investigation  of  the  mineral  resources  of  Alaska,  *  *  ^.^ 
In  the  act  for  the  fiscal  year  1927  the  amount  was  $50,000;  for  19:^, 
$60,000 ;  for  1929,  $64,500.  Each  of  these  appropriations  was  avail- 
able immediately  on  the  passage  of  the  act  in  which  it  was  contained. 
The  other  item  is  an  allotment  made  from  the  appropriation  "  for  the 
enforcement  of  the  provisions  of  the  acts  of  October  20, 1914,  October 
2, 1917,  February  25,  1920,  and  March  4, 1921,  and  other  acts  relating 
to  the  mining  and  recovery  of  minerals  on  Indian  and  public  lan(6 
and  naval  petroleum  reserves,  *  *  *."  Allotments  under  this 
item  are  available  only  during  the  fiscal  year  specified.  In  the- fiscal 
year  1927  the  allotment  for  this  kind  of  work  in  Alaska  was  $19,M0; 
m  1928,  $14,500.  The  two  types  of  work  indicated  will  be  described 
for  convenience  as  the  mineral-resources  work  and  the  leasing  wort 

MINERAL-RESOURCES  WORK 

PRINOPAL  RESULTS  OF  THE  YEAR 

The  principal  products  of  the  Alaskan  work  of  the  Geological  Sur- 
vey are  the  reports  and  maps  that  are  based  on  original  surveys  or 
investigations.  During  the  year  eight  Alaskan  reports  have  been 
issued,  as  follows : 

Mineral  industry  of  Alaska  in  1925,  by  F.  H.  Mofflt.     (BuUetin  79^A.) 
Administrative  report,  1925-26,  by  F.  H.  Mofflt     (Bulletin  792-A.) 
Geology  of  the  Knik-Matnnuska  district,  by  K.  K.  Laudes.     (Bulletin  7d2-&) 
The  Toklat-Tonzona  region,  by  S.  R.  C^pps.     (Bulletin  792-C.) 
Geologic  investigations  in  northern  Alaska  (1925),  by  Philip  8.  Smith.    (Bui* 
letin  792-C.) 

Mineral  resoun^es  of  Alaska,  192o,  by  F.  H.  Mofflt  and  others.     (Bulletin  TW.) 
Mineral  industry  of  Alaska  in  1926,  by  Philip  S.  Smith.     (Bulletin  797-A.) 
Administrative  report,  1926-27,  by  Philip  S.  Smith.     (Bulletin  797-A.) 

Fifteen  reports  that  have  been  completed  by  their  authors  and 
approved  for  editing  or  printing  are  now  in  various  stages  of  publi- 
(!ation.    These  reports  are  as  follows : 

The  Upper  Cretaceous  floras  of  Alaska,  by  Arthur  Holllek,  with  a  descripUoo 
of  the  Upper  Cretaceous  plant-bearing  beds,  by  G.  C.  Martin. 

The  Skweutna  region,  by  S.  R.  Capps.     (BuUetin  797-B.) 

The  Sheenjek  River  district,  by  J.  B.  Mertle,  Jr.     (Bulletin  797-C.) 

Sur\'eys  in  northwestern  Alaska  in  1926,  by  Philip  S.  Smith.  (Bulletin 
797-D.) 

Aerial  photographic  surveys  in  southeastern  Alaska,  by  R.  H.  Sargent  tnd 
F.  11.  Moffit.     (Bulletin  797-E.) 

The  Aniakchak  district,  by  R.  S.  Knappen.     (Bulletin  797-F.) 

Geolojo^  and  mineral  deposits  of  southeastern  Alaska,  by  A.  F.  Bnddlngtoo 
and  Theodore  Chapin.     (Bulletin  800.) 

Geology  of  Plyder  and  vicinity,  southeastern  Alaska,  by  A.  F.  Bnddlngtoo. 
(Bulletin  807.) 

Geography  and  geology  of  northwestern  Alaska,  by  Philip  S.  Smith  and  J.  B. 
Mertle,  jr. 

The  mineral  industry  of  Alaska  in  1927,  by  Philip  S.  Smith.    (Balletln  81(^A) 
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Administrative  report,  1927-28,  by  Philip  S.  Smith.     (Bulletin  SIO-A.) 

Notes  on  the  upper  Nizina  River,  by  F.  H.  Moffit. 

The  Mount  Spurr  region,  by  S.  R,  Capps. 

The  Chandalar^Sheenjek  district,  by  J.  B.  Mertie,  jr. 

Geology  of  the  Eagle-Circle  district,  by  J.  B.  Mertie.  jr. 

Six  other  reports  have  been  in  course  of  preparation  by  their 
authors  as  time  permitted,  but  no  definite  statement  as  to  the  time  of 
publication  can  yet  be  made. 

Practically  every  one  of  the  foregoing  reports  is  accompanied  by 
maps,  the  base  of  which  has  been  made  principally  from  surveys 
conducted  by  the  topographers  of  the  Alaskan  branch.  Among  these 
maps  the  following  were  completed  during  the  year  by  members  of 
the  branch  under  the  general  direction  of  R.  H.  Sargent  or  were 
issued  in  a  preliminary  photolithographic  edition  or  as  sale  pub- 
lications : 

Topographic  map  of  northwestern  Alaska,  a  map  compiled  from  all  available 
sources  but  mainly  from  surveys  by  the  Geological  Survey  and  including  many 
new  topographic  data,  derived  principally  from  recent  plane-table  surveys  by 
Gerald  FitzGerald;  scale,  1:600,000.  Not  to  be  issued  separately  from  the 
report  on  northwestern  Alaska  by  Smith  and  Mertie. 

Topographic  map  of  Aniakchak  district,  by  R.  II.  Sargent ;  scale,  1 :  250,000. 
Issued  in  a  free  preliminary  photolithographic  edition  and  to  be  included  in 
Bulletin  797. 

Topographic  map  of  Elast  Fork  of  Ohandalar-Sheenjek  region,  by  Gerald 
FitzGerald  and  J.  O.  Kilmartin ;  surveyed  on  scale  of  1 :  250,000  but  compUed 
on  scale  of  1 :  500,000.  Not  to  be  issued  separately  from  the  report  on  the 
Ohandalar-Sheenjek  region  by  Mertie. 

Drainage  map  of  part  of  the  Hyder-Ketchikan  region,  southeastern  Alaska, 
compiled  mainly  from  aerial  photographs  made  by  tlie  Navy  Department,  at 
the  request  of  the  Geological  Survey,  especially  for  this  work.  Compilation 
made  imder  direction  of  R.  H.  Sargent ;  scale,  1 :  250,000.  To  be  included  In 
Bulletin  797. 

Preliminary  topographic  map  of  part  of  the  Mount  Spurr  region,  Alaska,  by 
R.  H.  Sargent ;  scale,  1 :  250,000.  To  be  included  In  Bulletin  810.  This  map 
will  probably  later  be  combined  with  other  surveys  and  issued  separately  as  a 
compiled  map  in  a  free  photolithographic  edition. 

In  addition  to  these  more  detailed  maps  the  base  map  of  Alaska  on 
the  scale  of  1 : 5,000^000  was  revised  and  brought  up  to  date  and  was 
issued  in  a  sale  edition  and  as  an  index  map  to  show  the  progress  of 
topographic  mapping  in  the  Territory,  carrying  on  the  back  a  list  of 
selected  publications  of  the  Geological  Survey  that  describe  the  min- 
eral deposits  of  Alaska  and  the  features  of  its  major  geographic 
divisions. 

In  addition  to  these  official  reports  several  articles  were  prepared 

by  the  scientific  and  technical  members  or  former  members  of  the 

branch  for  publication  in  outside  journals,  and  a  number  of  public 

lectures  were  given  regarding  the  general  work  of  the  branch  or  on 

some  of  its  special  features.    Most  of  these  articles  were  prepared 

unofficially  but  represent  excellent  by-products  of  the  regular  work 

and  serve  to  reach  special  audiences  not  readily  reached  by  the  official 

publications.    Among  the  articles  of  this  sort  may  be  mentioned  the 

following : 

Some  post-Tertiary  changes  in  Alaska  of  possible  climatic  significance,  by 
Philip  S.  Smith :  National  Research  Council  Bull.  61,  pp.  36-30,  1927. 

The  Alaskan  branch  of  the  Geological  Survey,  by  Philip  S.  Smith :  Min.  Cong, 
-^our.,  vol.  14,  pp.  165-166,  1928. 

Aerial  surveys  in  southeastern  Alaska,  by  R  H.  Sargent:  Military  Engineer, 
'^ot.  20.  pp.  180-195.  1928. 
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Types  of  mineralization  of  southeastern  Alaska,  by  A.  F.  Buddington :  Ecod. 
Geolopry,  vol.  22,  pp.  1?»-179,  1927. 

Mineral  deposits  of  tlie  Hyder  district,  by  W.  B.  Jewell :  Keen.  Geology,  vol.  22. 
pp.  494-517,  1927. 

The  Mount  Spurr  region,  Alaska,  by  S.  R  Capps,  report  delivered  at  meeting 
of  Geological  Society  of  America,  Cleveland,  December,  1927. 

PROJECTS  IN  PROGRESS  DURING  SEASON  OP  1927 

The  following  tables  indicates  the  areas  covered  by  the  different 
types  of  survey  in  Alaska.  No  report  is  made  for  the  field  season 
of  1928,  because  that  work  is  still  in  progress  and  its  extent  can  not 
be  predicted,  as  the  parties  are  all  out  in  the  field  beyond  reach 
of  communication.  The  absence  of  this  information  is  relatively 
immaterial  for  practical  purposes  because  for  the  field  season  of 
1927  all  of  the  area  surveyed  during  that  season  is  counted,  even 
though  part  of  the  work  was  done  during  the  fiscal  year  that  ended 
June  30,  1927.  Therefore  the  areas  surveyed  in  the  fiscal  year  1927 
on  projects  that  fall  within  the  field  season  of  1927  may  be  con- 
sidered to  offset  the  areas  surveyed  in  the  fiscal  year  1928  that  fall 
within  the  field  season  of  1928  but  have  been  disregarded  in  the 
tabulation. 

Areas  surveyed  by  Oeoloffical  Survey  in  Alaska,  1898-1927,  in  square  nUlet 


I 


Geologic  surveys 


Field  season 


18d8-1926. 
1927 


Explora- 
tory (scale 
1:500,000, 
1:625,000. 

or 
1:1,000,000) 


75,150 


Correction . 


75,150 


•6,150 


Reconnais- 
sance (scale 
1:250,000) 


163,255 
6,350 


DetaUed 

(scale 

1:62,500 

or  larger) 


4,277 


169,605 
-300 


Percentage  surreyed  of  total 
area  of  Alaska 


169,305 
42.4 


4,277 


4.277 


Topographic  surreys 


Explora- 
tory (scale 
1:500,000, 
1:625,000, 

1:1,000,000) 


65,680 


Reconm^ 
sanoeCBcale 

1:280.000; 
300-foot 

oontoors) 


Detailed 

(seels 
1:62,^00: 

25,  50.  or 
100  foot 

oontoors) 


107,400 
7,4A5  < 


4.066 


56,680 


66^  6X) 


204,865 
-300 


204,565 


4,066 


4,066 


45.1 


In  this  table  only  the  net  areas  surveyed  are  listed  in  the  appro- 
priate columns  and  there  is  no  duplication  of  areas  under  "  Geologic 
surveys  "  or  under  "  Topographic  surveys,"  though,  of  course,  most 
of  the  areas  that  have  been  surveyed  geologically  nave  also  been  sur- 
veyed topographically.  In  other  words,  none  of  the  area  that  is 
i-eported  in  the  column  of  reconnaissance  geologic  surveys  is  also 
reported  in  the  columns  for  geologic  exploratory  or  detailed  surveys. 
It  is  by  no  means  unusual  that  in  the  course  of  later  surveys  it  be- 
comes desirable  to  revise  the  mapping  or  to  resurvey  on  a  large  scale 
an  area  that  had  already  been  surveyed  on  a  smaller  scale.  In  order 
that  this  should  not  result  in  duplication,  it  is  necessary  to  deduct 
the  proper  amount  from  the  area  previously  reported.  This  deduc- 
tion is  shown  as  a  ''  correction  "  in  the  foregoing  table,  300  square 
miles  covered  by  previously  reported  reconnaissance  topographic 
and  geologic  surveying  having  been  resurveyed  in  1927  with  greater 
precision. 
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The  necessity  for  resurveyin^  in  more  detail  some  areas  is  easily 
understood.  For  many  areas  in  Alaska  exploratory  mapping  is  all 
that  may  be  warranted  at  first.  As  development  progresses  more 
specific  information  may  be  required  and  a  more  detailed  survey 
made,  and  in  an  intensely  developed  mining  camp  only  a  most  de- 
tailed map  would  furnish  the  desired  information.  To  spend  money 
on  making  detailed  surveys  everywhere  would  be  a  waste  of  time 
and  funds  far  more  reprenensible  than  to  resurvey  different  tracts 
here  and  there  as  conditions  call  for  better  maps.  Even  in  some  areas 
where  it  is  anticipated  that  more  detailed  maps  may  eventually  be 
required  it  has  seemed  best  to  make  rapid  and  relatively  inexpensive 
exploratory  surveys  to  supply  the  most  urgent  demands  for  imme- 
diate information  and  then  follow  with  the  necessarily  slower  and 
costlier  surveys.  This  was  practically  the  course  followed  when  the 
first  stampede  to  Nome  was  in  progress,  for  within  two  or  three 
months  after  the  return  of  the  Federal  geologist  from  this  camp  an 
exploratory  map  of  the  environs  of  Nome  was  published  by  the 
Geological  Survey.  This  was  succeeded  the  next  year  by  reconnais- 
sance field  surveys  of  much  of  the  region  within  a  hundred  miles  of 
Nome.  Only  a  few  years  later  detailed  mapping  was  undertaken  of 
the  tracts  adjacent  to  the  richest  mining  camps. 

At  present  the  scale  adopted  for  most  of  the  Alaskan  work  is 
1 :  250,000,  in  which  about  4  miles  on  the  ground  is  represented  by  an 
inch  on  the  map,  with  a  contour  interval  of  200  feet.  That  scale  is 
adequate  for  general  purposes,  and  by  its  use  surveys  can  be  per- 
formed expeditiously  and  very  cheaply.  It  is  obvious,  however,  that 
such  a  scale  is  entirely  inadequate  for  furnishing  the  more  specific 
data  required  in  many  problems.  Therefore,  though  the  preceding 
table  shows  that  about  42  per  cent  of  the  total  area  of  Alaska  has  been 
surveyed  geologically,  only  about  30  per  cent  has  been  survwed 
on  a  standard  that  can  be  regarded  as  of  reconnaissance  grade.  Un- 
questionably a  greater  number  of  detailed  surveys  should  be  made, 
but  when  it  is  realized  that  at  the  rate  at  which  the  work  is  now 
being  done  it  will  still  be  about  50  years  before  all  the  parts  of  the 
Territory  that  appear  to  show  promise  of  containing  deposits  of 
minerals  that  may  be  of  commercial  value  are  surveyed  even  on  a 
reconnaissance  scale  it  is  evident  that  detailed  surveys  are  prac- 
tically out  of  the  question  unless  more  funds  are  made  available. 

The  surveys  tabnlated  above  were  made  in  the  Nizina  district  of  the  Copper 
River  region;  the  district  around  Sheenjek  River  and  the  East  Fork  of  the 
Chandalar,  in  the  northeastern  part  of  the  Yukon  Basin  in  Alaska;  and  the 
vicinity  of  Mount  Spurr,  in  the  Alaska  Range. 

The  work  in  the  Copper  River  region  was  in  charge  of  F.  H.  Moffit,  who,  with 
a  small  camp  equipment  and  one  camp  hand,  made  general  reconnaissance 
geologic  studies  to  obtain  additional  data  on  the  occurrence  of  the  copper 
deposits  of  that  region.  Much  new  geologic  information  was  collected,  and 
several  areas  that  had  been  given  but  passing  attentiou  during  the  earlier 
surveys  were  more  critically  examined.  The  mining  camps  in  the  Nizina  and 
Cbltina  Valleys  were  also  visited,  and  late  information  regarding  recent  de- 
velopments of  the  mineral  resources  of  the  whole  district  was  collected. 

The  work  in  the  East  Fork  of  the  Chandalar  and  Sheenjek  district  was 
a  combined  geologic  and  t6pographic  reconnaissance  survey  in  charge  of  J.  B. 
Mertie,  Jr.,  geologist,  with  Gerald  FitzGerald,  topographer,  and  two  camp 
assistants.  In  order  to  utilize  most  effectively  the  fshort  open  season  the 
topographer  left  Washington  in  February  and  went  by  ordinary  means  of 
transportation  to  Fairbanks,  where  a  dog  team  was  purchased  and  a  camp 
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assistant  hired.  This  advance  party  then  traveled  by  dog  team  to  Fort  Yukon, 
where  necessary  supplies  and  equipment  needed  for  the  rest  of  the  season 
were  bought.  From  Fort  Yulion  this  party,  early  in  April,  struck  across 
country  for  Christian  River  and  Arctic  Village,  on  the  East  Fork  of  Chandalar 
River,  having  hired  natives  to  help  freight  in  some  of  the  supplies.  Surveys 
were  started,  and  while  sledding  on  the  snow  was  still  possible  caches  of  sup- 
plies were  distributed  at  selected  points,  so  that  they  would  be  available  during 
the  summer.  With  the  break-up  of  the  ice  on  the  rivers,  so  that  travel  by 
regular  lines  of  transportation  could  be  resumed,  the  geologist  went  to  Fort 
Yukon,  where,  with  a  small  load  of  supplies  in  a  canoe,  he  and  one  camp 
hand  started  up  Chandalar  River.  Travel  upstream  was  extremely  slow 
because  of  the  high  water  in  the  river  and  the  speed  of  the  current,  but  eventu- 
ally Junction  with  the  advance  party  was  made  and  the  work  carried  on  by 
the  combined  unit.  During  the  subsequent  work  travel  was  entirely  on  foot, 
and  the  only  means  of  transporting  supplies  was  on  the  backs  of  the  men 
or  their  dogs.  With  the  approach  of  cold  weather  the  party  descended  Ba.st 
Fork  of  Chandalar  River  in  skin  boats  until  they  reached  the  point  where  the 
geologist's  canoe  had  been  left  in  the  spring,  and  then  the  return  to  Fort  Yukon 
was  made  as  rapidly  as  stops  necessary  to  make  the  desired  surveys  permitted. 
The  result  of  this  work  was  about  3,700  square  miles  of  geologic  reconnaissance 
mapping  and  4,900  square  miles  of  topographic  reconnaissance  mapping  of 
hitherto  unmapped  country  and  the  topographic  and  geologic  resurvey  of  300 
square  miles  of  country  that  had  been  mapped  with  less  precision  in  an  earlier 
year. 

The  field  project  in  the  vicinity  of  Mount  Spurr  was  conducted  by  a  com- 
bined geologic  and  topographic  party  in  charge  of  S.  R.  Capps,  geologist,  with 
R.  H.  Sargent,  topographer,  and  four  camp  assistants.     These  surveys  were 
essentially   a   continuation   of   those   made   north    of   Mount    Spurr    In   1928. 
Through  the  courtesy  of  the  Alaska  Railroad  the  party,  with  all  its  equipment 
was  landed  at  Trading  Bay,  on  the  west  side  of  Cook  Inlet,  about  the  middle  of 
June  and  thence  proceeded  westward,  mapping  the  country  as  it  advanced. 
The  coastal  part  of  the  region  is  exceedingly  difficult  to  traverse  because  of  the 
swampy  lowlands,  the  large  streams,  and  the  tangle  of  trees  and  brush.    In  the 
mountainous  part  of  the  region  the  slopes  are  steep,  the  large  streams  are  nn- 
fordable  and  flow  with  great  velocity,  and  glaciers  protruding  from  the  valleys 
block  the  main  routes,  so  that  passage  is  impossible  or  made  only  after  labo- 
rious effort.     Many  Interesting  geologic  and  geographic  facts  came  out  of  the 
surveys  of  this  party  besides  the  definite  reconnaissance  topographic  mapping 
of  2,265  square  miles  of  hitherto  unmapped  country  and  the  reconnaissaDce 
geologic  survey  of  2,000  square  miles.    Among  these  Items  may  be  mentioned 
the  discovery  of  a  large  river,  numerous  lakes,  glaciers,  mountains,  and  an 
active  volcano.     Unfortunately,  the*  observations  made  by  this  party  do  not 
Indicate  that  the  region  offers  much  promise  of  containing  mineral  deposits  that 
are  of  present  economic  value. 

The  only  other  field  work  In  progress  was  a  general  reconnaissance  of  ser-  | 
eral  of  the  placer-mining  camps  In  Seward  Peninsula  and  of  a  few  of  the  camps 
along  the  western  stretches  of  the  Yukon  and  in  the  vicinity  of  the  Alaska  Rail- 
road. This  work,  which  was  done  by  Philip  S.  Smith,  does  not  lend  itself  to 
expression  In  terms  of  area  and  was  undertaken  mainly  to  provide  information 
regarding  recent  mining  developments  and  to  permit  the  laying  out  of  plans  for 
future  work,  so  as  best  to  fit  the  needs  of  the  Industry. 

An  Important  piece  of  work  that  was  started  in  the  winter  of  ld26-27  and 
will  be  continued  for  several  years  Is  the  compilation  and  working  up  into  vOiV^ 
of  the  aerial  pictures  of  a  large  part  of  southeastern  Alaska,  taken  by  the  Navy 
Department,  at  the  request  of  the  Geological  Survey.  This  work  has  been 
largely  under  the  technical  direction  of  R.  H.  Sargent,  with  the  cooperation  of 
F.  H.  Mofflt  in  special  phases  of  the  work.  The  photographs  are  prepared  for 
cartographic  use  and  assembled  Into  large-scale  drawings  by  members  of  th6 
topographic  branch,  and  the  assembly  sheets  are  then  adjusted  by  members  of 
the  Alaskan  branch  to  correct  their  scale  and  position  and  compiled.  A  drain- 
age map  of  a  tract  of  ab^rmt  2,000  square  miU^  that  Ijicludes  all  of  Revillagigedo 
Island  and  some  of  the  near-by  Islands  was  completed  during  the  year. 

Another  of  the  major  projects  of  the  branch  is  the  annual  compilation  ol 
statistics  of  the  production  of  mineral  commcKlitles  In  the  Territory.  The  pro- 
duction is  reported  on  the  basis  of  the  calen<lar  year,  but  the  work  of  canvassing 
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the  producers  and  assembling  data  goes  on  uninterruptedly  throughout  the 
year. 

lu  addition  to  the  office  worls  that  is  nn  essential  part  of  completing  the 
current  field  projects,  there  are  a  number  of  former  field  projects  on  which  the 
office  worlc  had  not  been  completed  during  the  season  in  which  the  field  worlt 
was  done.  This  work  includes  laboratory  examination  of  some  of  the  material 
collected,  the  preparation  of  manuscript,  and  the  critical  reading  of  proof. 
Considerable  worls  of  this  sort  was  accomplished  during  the  season,  and  as  a 
result  three  reports  that  had  been  begun  in  earlier  seasons  were  completed  and 
are  now  in  various  stages  of  editing  or  publication.  In  all  the  office  work  on 
the  technical  reports  the  members  of  the  Alaskan  branch  have  received  con- 
siderable assistance  and  advice  from  their  associates  in  other  branches  of  the 
Geological  Survey.  Among  the  si)efial  servict's  of  this  sort  may  be  mentioned 
the  identification  of  the  collections  of  fossils  by  the  paleontologists  of  the  geo- 
logic branch,  notably  G.  II.  Girty,  J.  B.  Keeside,  jr.,  and  Edwin  Kirk. 

PROJECTS  FOR  THE  SEASON  OF  1928 

The  projects  for  the  field  season  of  1928  had  been  under  way  only  a  short 
time  at  the  end  of  the  fiscal  year  1928,  and  it  is  not  practicable  in  this  report  to* 
make  any  detailed  statement  of  the  work  accomplished  or  to  give  much  more 
than  an  outline  of  its  principal  objects.  Six  field  projects  were  under  way — 
reconnaissance  topographic  mapping  in  the  Ketchikan  region  of  southeastern 
Alaska,  detailed  topographic  mapping  on  Admiralty  Island,  southeastern  Alaska, 
geologic  reconnaissance  in  the  Nizina  district  of  the  Copper  River  region,  geo- 
logic reconnaissance  in  the  upper  Tanana  and  Yukon  regions  west  of  the  inter- 
national boundary,  combineil  geologic  and  topographic  reconnaissance  in  the 
Alaska  Range,  and  a  general  inspectional  trip  to  check  up  recent  mining 
actlTities  and  to  visit  some  of  the  field  parties. 

The  reconnaissance  topographic  mapping  in  the  Ketchikan  district,  which  is 
in  charge  of  R.  II.  Sargent,  was  planned  primarily  to  furnish  an  adequate 
topographic  map  of  this  important  district  This  is  part  of  the  area  covered 
by  the  drainage  map  compiled  from  aerial  photographs,  noted  above.  In  addi- 
tion, therefore,  to  furnishing  a  useful  map,  this  survey  should  supply  many 
valuable  tests  by  which  to  compare  the  accuracy  and  relative  cost  of  the  base 
made  by  phototopographic  methods  with  those  of  a  map  made  by  ordinary 
ground  methods.  Very  probably  tlie  tests  will  show  that  certain  combinations 
of  the  two  methods  may  be  desirable. 

The  other  topographic  work  in  southeastern  Alaska  is  being  performed  by  a 
Geological  Survey  topographer,  R.  K.  Lynt,  who  is  attached  to  a  timber  cruising 
party  of  the  Forest  Service.  The  cost  of  this  work  is  being  borne  entirely  by 
the  Forest  Service  through  transfer  of  funds  to  the  Geological  Survey,  and  it 
\a  therefore  not  included  in  the  table  of  exiienditures  given  on  page  33.  The 
work  is  regarded  by  the  Forest  Sei-vice  as  an  indispensable  part  of  its  activi- 
ties in  developing  the  i)aper-pulp  industry  of  southeastern  Alaska.  Obviously 
adequate  topographic  maps  ar6  among  the  first  things  needed  in  laying  out 
plans  for  the  efficient  and  e(?onomical  development  of  the  natural  resources 
of  the  region.  The  work  will  be  done  on  a  scale  of  1 :  62,500,  which  is  much 
more  detailed  than  most  of  the  Geological  Survey's  maps  of  Alaska,  except 
those  within  the  immediate  neighborhood  of  the  richest  mining  camps.  The 
area  covered  will  therefore  probably  be  small,  but  the  quality  of  the  map  should 
be  excellent 

The  work  that  is  being  undei*taken  in  the  Copper  River  region  has  been  so 
planned  as  to  form  a  continuation  of  the  work  that  has  been  in  progress  there 
daring  the  last  three  seasons  by  ami^ifying  the  observations  of  earlier  geologists 
and  reviewing  their  conclusions  from  tlie  vantage  ground  of  the  added  experi- 
ence and  Information  which  has  accumulated  in  the  score  of  years  that  have 
elapsed  since  the  earlier  work  was  done.  This  work  is  to  be  done  by  a  party 
consisting  of  F.  H.  Mofflt  and  one  camp  assistant.  These  more  thorough  studies 
seem  to  be  essential  to  working  out  the  true  geologic  history  of  the  region, 
and  until  that  history  is  better  understood  no  satisfactory  conclusions  can  be 
drawn  regarding  the  true  origin  of  the  great  copper  deposits  of  that  region  or 
their  prokmble  extension  Into  adjacent  regions  where  they  are  not  yet  known. 
In  addition  to  these  more  strictly  geologic  duties  Mr.  Mofflt  while  in  the  field 
will  collect  general  information  regarding  all  the  mining  activities  in  the  Copper 
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River  region  and  will  visit  such  operating  mines  as  time  and  other  conditions 
permit. 

The  reconniiissance  geologic  and  topographic  survey  in  the  Alaska  Range 
region  west  of  Mount  Spurr  is  perhaps  the  most  difficult  project  that  is  helnp 
undertaken  in  the  summer  of  1928.  This  work  is  in  charge  of  S.  R.  Capp&, 
geologist,  with  Gerald  FitzGerald,  topographer,  and  four  camp  assistants.  The 
plans  of  the  party  contemplate  the  hire  of  commercial  airplanes  to  transport 
perhaps  half  a  season's  supply  of  food  and  equipment  and  the  geologist,  topog- 
rapher, and  one  assistant  to  a  lake  discovered  by  the  party  during  the  season 
of  1927,  where  work  that  joins  with  those  earlier  surveys  will  be  started.  In 
the  meantime  a  pack  train  of  13  horses  and  3  camp  assistants,  with  sniv 
plies  for  half  the  season,  will  go  overland  to  this  lake  by  way  of  the  trail  made 
in  1927.  The  mountains  will  be  crossed  at  a  pass  discovered  and  described  by 
R.  H.  Merrill,  an  aviator  whose  headquarters  are  at  Anchorage  and  who  has 
made  many  flights  across  the  range.  The  party  will  then  carry  surveys  into  the 
valleys  of  the  streams  on  the  west  side  of  the  range  that  are  tr.butary  to 
Kuskokwim  River.  If  other  passes  across  the  range  are  discovered  in  the  course 
of  that  work,  the  party  in  the  fall  may  cross  back  to  the  east  side  of  the  moun- 
tains by  one  of  them ;  if  not,  it  will  return  by  way  of  its  outgoing  route  and  be 
picked  up  about  the  middle  of  September  at  Trading  Bay  by  a  boat  sent  out 
through  the  courtesy  of  the  Alaska  Railroad.  The  geographic  results  of  this 
(expedition  should  be  of  great  interest,  as  the  surveys  will  traverse  a  large 
tract  of  hitherto  unexplored  country  that  has  long  remained  a  blank  area 
on  maps. 

North  of  Tanana  River  adjacent  to  the  international  boundary  and  extending 
westwat^l  for  more  than  a  hundred  miles  is  a  triangular  tract  of  country  that 
lies  south  of  the  Fortymile  placer  district.  A  reconnaissance  topographic  map 
of  this  tract  was  made  a  number  of  years  ago,  but  the  geology  was  not  mapped. 

In  this  tract  a  geologic  party  in  charge  of  J.  B.  Mertie.  jr.,  with  two  camp 
assistants  and  a  small  pack  train,  was  to  make  geologic  surveys  during  the  sea- 
son of  1928.  A  serious  injury  to  one  of  the  members  of  the  party  necessitated  a 
return  to  Eagle  in  order  to  send  the  man  to  the  hospital.  As  the  party  was  too 
short-handed  to  undertake  the  job  without  additional  assistance  and  as  in  that 
remote  region  it  might  be  impossible  to  obtain  a  packer  without  too  much  delay, 
the  original  plans  w*ere  suspended  and  alternative  plans  suggested.  At  the 
time  that  this  report  is  submitted  selectjpn  between  these  plans  had  not  been 
made,  but  whatever  the  choice,  it  will  involve  carrying  on  some  geologic  work 
in  the  general  tract  between  Yukon  and  Tanana  River. 

The  only  field  work  of  a  general  character  that  is  to  be  conducted  by  the 
chief  Alaskan  geologist  during  the  season  of  1928  is  the  customary  broad  surv^ 
of  recent  developments  in  the  mining  industry  as  a  whole,  with  special  visits 
to  some  of  the  more  active  mining  camps  or  those  that  have  not  recently  been 
visited  by  members  of  the  Geological  Survey.  In  the  course  of  this  work  it 
is  proposed  to  visit  as  many  of  the  field  parties  and  local  offices  as  can  be 
reached  without  too  much  delay,  so  as  to  be  ip  close  personal  touch  with  the 
problems  of  each. 

EXPENDITURES 

The  funds  available  for  the  regular  work  of  the  Geological  Survey 
on  Alaskan  mineral  resources  during  part  of  the  fiscal  year  1928 
were  appropriated  in  the  Interior  Department  appropriation  acts 
for  the  fiscal  years  1928  and  1929.  However,  for  the  season  of  1927 
there  was  also  available,  until  June  30,  1927,  any  unexpended  bal- 
ances from  the  appropriation  for  the  fiscal  year  1927.  For  a  large 
part  of  the  time,  therefore,  two  appropriations  were  running  concur- 
rently. All  the  expenditures  from  these  different  appropriation? 
have  been  properly  accounted  for,  but  the  mere  bookkeeping  state- 
ment does  not  give  any  clear  picture  of  the  real  conduct  of  the  work. 
In  spite  of  the  difficulty  of  presenting  a  simple  statement  of  the 
expenditures  the  following  generalized  analysis  of  the  actual  expendi- 
tures from  the  appropriation  for  1928  may  be  of  service : 
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Expenditures  from  funds  appropriated  for  investigations  of  mineral  resources 

in  Alaska  for  the  fiscal  year  J 928 

Projects  for  season  of  1927 $16,180 

Projects  for  season  of  1928 7, 560 

AdministratlTe  salaries,  fiscal  year  1928 3,250 

All  other  professional  and  scientific  salaries,  fiscal  year 

1928 24,933 

All  other  clerical  and  drafting  salaries 6, 888 

Oflice  maintenance  and  expenses 1,511 

Bureau  of  the  Budget  reserve 678 

60,000 

In  the  first  two  items  in  the  foregoing  table  no  charges  are  included 
for  salaries  of  any  of  the  permanent  employees  of  the  branch,  as 
these  are  all  carried  in  the  three  following  items.  Proper  propor- 
tional charges  for  these  services,  as  well  as  lor  the  expenditures  listed 
as  office  maintenance  and  expenses,  might  well  have  oeen  included  in 
these  first  two  items,  for  practically  every  expenditure  of  the  branch 
relates  directly  to  these  projects. 

The  following  tables  prepared  on  a  seasonal  basis  will  make  the 
true  relation  of  the  work  to  sources  of  funds  more  apparent : 

Approximate  cost  and  distribution  of  work  hy  geogrttphJic  divisions  for  the 

season  of  1927 


Region  or  work 

Appropriation  for  1927 

Appropriation  for  1928 

Total 

Expenses 

Salaries 

Expenses 

Salaries 

•$3,332 
2,300 
6,A33 
4,140 
1,3^ 
»2,133 
4,043 

Southeastern  Alaska 

$fi,  190 

$0,522 

Copper  River 

$575 

1,800 

4,250 

190 

$575 
1,445 
2^610 

1,790 

4,782 

2,551 

867 

5,240 

14,  MO 

Yukon 

18,451 

Omertk] 

2,407 

Mineral  resources 

2,183 

0fllc6  work  on  former  projects 

4,043 

0,815 

4,5iK) 

10,180 

23,031 

51,45« 

Includes  $1,000  of  drafting  salaries. 


^  Includes  $1,683  for  clerical  salaries. 


Approximate  cost  and  distrilmtion  of  loork  hy  geographic  divisions  for  the 

seas&n,  of  1928 


Appropriation  for  1928 


Region  or  work 


Expenses 


Sootbeastem  Alaska  ». 

Copper  River 

Alaska  Range 

Ynkon-Tanana  region. 
Oeaeral. 


$1,900 

660 

2,600 

2,400 


Salaries 


$765 

765 

1,445 

700 


Mlaeral  resources 

Alaska  district  office^ 

Offloe  work  on  former  projects. 


7,560 


3.675 


Appropriation  for  1930 


Expenses 


$4,700 
2.440 
5.800 
2,600 
1,500 


17,040 


Salaries 


$3,067 
3,067 
6,230 
2.450 
1,900 

•1,750 


3,218 


21,682 


Total 


$10,432 
6,032 

16.076 
8,150 
3,400 
1,750 

'4,500 
8,218 


64,467 


•  Exclusive  of  changes  in  rates  of  pay  made  through  operation  of  the  Welch  bill. 

»  Exclusive  of  $2,150  transferred  from  Forest  Service  for  special  work  ($750, 1927-28;  $1,400, 1928-29). 

•  Includes  $1,300  for  clerical  services. 

•  Not  separately  apportioned  for  expenses  and  salaries  but  larger  part  for  salaries  and  excluded  except  is 
last  column. 
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The  item  of  $3^50  for  administrative  salaries,  shown  in  the  table 
on  page  33,  includes  only  those  salaries  that  are  directly  related  to 
the  administration  of  the  work  of  the  branch  as  a  whole  and  do  not 
include  administration  such  as  each  party  chief  is  called  on  to  per- 
form with  regard  to  the  units  under  his  charge.    The  amomit  ex- 
pended for  administration  is  exceedingly  low,  oecause  much  of  the 
time  of  the  principal  administrative  officer  is  spent  on  specific  tech- 
nical and  related  projects,  which  therefore  bear  their  proportional 
share  of  the  charge  for  his  salary.    Although  this  practice  imdoubt- 
edly  makes  the  cost  of  administration  low,  it  is  not  regarded  as  good 
because  it  leads  to  the  loss  of  real  directive  handling  of  many  matters. 
With  the  present  personnel  of  the  Alaskan  branch,  made  up  of  men 
long  familiar  with  the  work  and  well  qualified  to  solve  many  of  the 
problems  as  they  arise,  the  loss  is  not  so  apparent,  but  it  is  believed 
to  be  no  less  real. 

The  item  of  expenditures  for  clerical  and  drafting  salaries  covers 
the  salary  of  a  chief  clerk,  Miss  L.  M.  Graves,  a  junior  clerk,  and  a 
draftsman.  Part  of  the  pay  of  the  chief  clerk  is  included  in  the 
item  for  administration,  as  auring  much  of  the  field  work  she  is  in 
charge  of  the  office.  Three-quarters  of  the  time  of  the  junior  clerk 
is  devoted  to  the  computation  of  the  statistics  of  the  production  of 
minerals  and  work  related  thereto.  The  drafting  work  of  the  branch 
is  done  by  J.  B.  Torbert.  The  clerical  personnel  is  entirely  too  small 
to  handle  the  large  volume  of  work  expeditiously  and  thoroughly,  but 
it  has  been  cut  down  to  the  lowest  limits  to  provide  funds  for  the 
important  field  projects. 

Only  about  21^  per  cent  of  the  entire  appropriation  for  Alaska 
work  was  spent  for  items  that  are  included  in  the  table  as  office  main- 
tenance ana  expenses.  This  item  does  not  cover  purchases  of  sup- 
plies and  equipment  for  specific  field  projects,  as  tnose  expenses  are 
included  in  the  allotments  for  the  individual  projects.  It  does,  how- 
ever, include  the  general  repair  of  all  instruments  or  the  purchase  of 
such  instruments  and  material  to  be  used  in  the  field  as  are  not 
directly  assigned  to  an  individual  project. 

LEASING  WORK 

The  leasing  work  in  Alaska  in  1928  was  conducted  from  an  allot- 
ment of  $14,500  made  from  a  separate  item  in  the  appropriation  for 
the  Geological  Survey.  The  general  conduct  of  the  leasing  work 
in  Alaska  is  shared  between  the  conservation  branch  and  the  Alaskan 
branch.  Local  offices  are  maintained  at  Juneau  and  Anchora^, 
Alaska,  in  charge  of  B.  D.  Stewart,  supervising  mining  engineer,  with 
a  staff  of  two  other  engineers,  together  with  the  necessary  clerical 
assistance. 

The  Territorial  Government  of  Alaska  cooperates  in  some  of  the 
work  conducted  under  this  allotment  to  the  extent  of  fumishiog 
office  facilities  and  clerical  services  at  Juneau  and  supplying  funds 
for  such  travel  expenses  as  are  performed  in  the  interests  of  the 
Tterritory.  This  arrangement  eliminates  much  duplication  that 
would  be  necessary  if  the  Federal  and  Territorial  Governments  each 
maintained  separate  organizations  to  conduct  the  work  desired  by 
them,  much  of  which  is  identical  in  character. 

The  primary  purpose  of  these  local  offices  in  Alaska  is  to  supervise 
the  operations  under  the  coa\  and  o\V  V^as^^  issued  by  the  Gtoyemment. 
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N^early  all  the  coal  mining  and  much  of  the  oil  drilling  in  Alaska 
is  done  on  public  lands  held  temporarily  by  private  individuals  or 
companies  under  leases  or  permits.  The  interest  of  the  Government 
in  these  lands  requires  that  the  developments  shall  be  supervised 
so  as  to  insure  that  proper  methods  of  extracting  the  minerals  are 
employed  and  undue  waste  thus  prevented  and  that  the  lives,  health, 
ana  welfare  of  those  employed  in  the  work  are  properly  safeguarded. 
The  coal-mining  developments  are  carefully  supervised,  and  wher- 
ever possible  assistance  is  ^ven  to  the  operators  by  outlining  and 
putting  into  effect  economical  and  safe  development  and  mining 
programs.  Special  attention  is  given  to  the  installation  and  main- 
tenance of  sate  and  efficient  hoisting  and  tramming  equipment;  to 
mine  ventilation;  to  the  reduction  of  fire,  explosion,  and  blasting 
hazards;  and  to  the  provision  of  adequate  pillars  in  advance  of  aU 
mining  operations.  During  the  year  there  was  one  fatality  in  con- 
nection with  coal  mining — the  second  to  occur  during  a  period  of 
six  years — one  accident  tnat  resulted  in  peimanent  partial  aisability, 
and  four  serious  and  four  slight  accidents  that  together  caused 
the  injured  employees  a  loss  of  time  amounting  to  147  days.  This 
record  is  exceedingly  good,  as  on  the  average  95  men  were  employed 
throughout  the  year  in  coal  mining  and  about  32,000  man-shifts  were 
worked. 

The  care  and  maintenance  of  the  coal  properties  and  equipment 
that  the  Government  owns  at  Eska,  Chickaloon,  Sutton,  and  Coal 
Creek  devolves  upon  the  members  of  this  unit.  All  these  properties 
are  now  idle,  but  the  Eska  mine  and  camp  are  kept  in  condition  for 
immediate  reopening  in  case  an  emergency  should  arise  that  might 
jeopardize  the  coal  supply  for  the  Alaska  Railroad. 

During  the  season  of  1927  it  was  also  practicable  for  the  engineers^ 
attached  to  the  local  offices  in  Alaska  to  conduct  general  investiga- 
tions and  be  of  assistance  to  miners  in  many  of  the  districts  of  south- 
eastern Alaska  and  in  the  country  adjacent  to  the  Alaska  Railroad. 
Work  of  this  kind  was  done  at  Taku  River^  Windham  Bay,  Chichagof 
Island,  Hyder,  Chickamin  River,  and  Willow  Creek. 

Their  familiarity  with  mining  matters  throughout  many  parts  of 
the  Territory  and  their  availability  for  consultation  enabled  Mr. 
Stewart  and  his  staff  to  give  much  valuable  information  and  advice 
to  many  of  the  Federal  and  Territorial  agencies  in  Alaska,  as  well 
as  to  many  individuals,  including  the  Alaska  Railroad,  the  Forest 
Service,  the  governor,  members  of  the  Territorial  legislature,  and 
many  operators  and  prospectors.  The  Alaska  offices  also  act  as  local 
distribution  offices  for  handling  publications  of  the  Geological  Sur- 
vey and  assist  in  furnishing  the  main  office  at  Washington  with 
information  on  many  phases  of  the  mineral  industry. 

During  the  fiscal  year  funds  expended  by  this  office  were  distrib- 
uted approximately  as  follows: 

Administrative  salaries $3, 20O 

Other  technical  salaries 8, 000 

Clerical  salaries 1, 500 

Field  and  office  expenses 1, 800 

14,500 

Much  of  the  time  of  the  administrative  officer  in  Alaska  is  given 
to  field  work  and  other  duties  not  regarded  as  strictly  adav\s\\^T^\N^ 
in  diaracter,  so  that  only  a  proportional  part  ol  Yua  saY^trs  V^  divax^^^ 
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as  a  direct  administrative  expense  and  the  rest  is  included  in  the  item 
"  Other  technical  salaries." 

Some  of  the  activities  of  the  members  of  the  Alaskan  branch  vfho 
have  been  paid  from  appropriations  for  the  leasing  work  can  not 
strictly  be  considered  as  closely  related  to  that  work.  To  remove  any 
possible  difficulties  that  might  arise  from  this  condition,  it  was  de- 
cided to  carry  the  two  different  kinds  of  work  in  separate  appro- 
priations. In  the  appropriations  for  1929  $4,500  was  added  to  the 
amount  for  investigating  the  mineral  resources  of  Alaska,  to  cover 
work  of  this  type,  and  the  appropriation  for  leasing  work  was 
reduced  a  similar  amount.  Henceforth,  therefore,  the  two  kinds  of 
work  will  be  accounted  for  separately^  and  for  the  fiscal  year  1929 
the  amount  allotted  to  the  strictly  leasmg  work  will  be  $10,000.  No 
decided  change  is  contemplated  in  the  future  handlinjg  of  either 
phase  of  the  work.  The  result  of  the  separation  of  fun(£  should  be 
not  only  to  get  on  a  strictly  accurate  basis  but  also  to  give  greater 
flexibility  to  the  use  of  the  funds  appropriated  for  the  general  inves- 
tigative work  and  place  more  definitely  the  responsibility  for  plan- 
ning the  use  of  those  funds  so  that  they  may  be  used  to  best  advantage 
by  removing  duplication  and  causing  closer  coordination  between  ail 
the  units  that  have  a  share  in  fostering  the  mineral  industry  of  the 
Territory. 

TOPOGRAPHIC  BRANCH 


C.  H.  BiRDSEYE,  CkitS  Tcptnt*^  Engtmv 

ORGANIZATION  AND  PERSONNEL 

The  organization  of  the  topographic  branch  at  the  end  of  the 
year  remams  unchanged. 

The  technical  force  at  the  end  of  the  year  comprised  1  chief  topo- 
graphic engineer,  3  senior  topographic  engineers  in  charge  of 
divisions,  12  topographic  engineers,  2  geodetic  engineers,  126  associ- 
ate, assistant,  and:  junior  topographic,  geodetic,  or  cartographic 
engineers,  and  52  engineering  field  aides  and  draftsmen  of  various 
grades,  a  total  of  196.    The  clerical  force  comprised  13  clerks. 

EXPENDITURES 

Appropriations  and  expetvditures  for  iopographde  aurveyg  for  the  fUooi  year 

ended  June  SO,  1928 


State  or  project 


Topographic  surveys,  1028 

Bureau  of  Mines  transfer  (helium) 

Great  Smoky  National  Park,  1928-20. . 
Shenandoah  National  Park,  1028-29.... 
Credits  on  account  of  refunds 


Total  funds  available. 


Expenditures: 

Alabama 

Arizona 

Arkansas 

California... 
Colorado.... 
Connecticut. 
HawAU 


Appro- 
priation for 
topographic 

surreys 


$510,200.00 

4,600.00 

2. 040. 16 

2,  .'162. 40 

203.05 


520,605.57 


10.017.60 

7.050.64 

5. 207. 86 

20,832.30 

1^390.06 


34,470.87 


Repay- 
ments for 
work  per- 
formed for 
other  Fed- 
eral units 


$30,401.33 


30. 401. 33 


4e.05 


Total 

FedanI 

fonda 


$540^001.83 

4.000.00 

2,040.10 

^582.40 

203.05 


600.006l00 


10,017.00 

7,060.04 

5^254.61 

20,8S2ll» 

1^2801  OB 


a<.47BLl7 


state  coop- 

•ntive 

funds 


$388^08X87 


888^962187 


10,000.00 

"KmOo 

it;  007. 14 


MtTS 


TotalftaDdi 


8888^05130 
4.800.0B 
Z048L16 

xaoi46 

20105 


M7.000.77 


20,017.10 
7,OMl64 

ff,m.a 

21,W1I0 

88L73 
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Appropriations  and  expenditures  for  topographic  surveys  for  the  fiscal  year 

ended  June  SO,  7928--Contiiiued 


state  or  project 


Expenditures— Continued. 

Idaho 

Illinois. 

Iowa 

Kansas 

Kentucky 

Maine 

Michigan 

Mississippi 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Mexico 

New  York 

North  Dakota 

Oklahoma 

Oregon 

Pennsylvania 

Teimessee 

Texas. 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Books  for  library 

Computing 

Contingent 

D.  0.  map  revision 

Field  distribution  offices. 

Field  instruments.- 

Field  stationery 

Inspection  and  editing-. 

Map  information 

One-millionth  maps 

M  iscellaneous  repay 

Office  salaries 

Photographic  mapping.. 
Relief  maps 


Appro- 
priation for 
topographic 

surveys 


$11,149.03 
65,408.70 
2.350.72 
1,002.76 
10,746.06 
45, 460. 45 
18, 302.  n 


2,734.01 
5,687.50 


Repay- 
ments for 
work  per- 
formed for 
other  Fed- 
eral units 


$2,897.32 
693.82 


7,591.98 


179.34 


Total  expenditures. 
Unexpended  balance 


23.68&57 
15,  778. 00 

8, 700. 95 
13,817.07 
15. 610. 29 
13,365.02 
27,663.30 
10.006.16 
15.853.78 

6, 75a  04 

5,044.50 
28,19158 
10,135.96 

2,435.36 
10,320.33 

6,690.21 

114.82 

•i  264. 36 

16,783.52 

1,296.63 

1,034.84 
•4.735.70 

1210.00 
•  7, 716. 87 

3.084.26 

7,113.79 


•7.465.77 

•2,368.64 

755.16 


»  514, 133. 11 
6, 472L  46 


849.12 
7, 247. 29 


39.44 


1,460.38 


2,656.57 


Total 

Federal 

funds 


15, 830. 42 


39,491.33 


520. 605. 57 


39^491.33 


$1^,044.25 

66, 100. 52 

2,350.72 

1,902.76 

10,746.06 

53.052.43 

18,302  71 

179.34 

2,734.01 

5,687.50 

849.12 

30,935.86 

15,778.00 

8,700.95 

13,817.07 

15, 649. 73 

13,365.02 

27,663.30 

10,006.16 

17,314.16 

6,750.04 

7,700.07 

28»194.58 

10,135.96 

2,435.36 

10,320.33 

6,090.24 

114.82 

i  264. 36 

16,783.52 

1.296.63 

1,034.84 

4, 735. 70 

210.00 

7,716.87 

3.084.26 

7, 113. 79 

15.830.42 

7,465.77 

2,368.64 

755.16 


State  coop- 
erative 
funds 


$53,701.60 
1,337.60 


37,763.96 
26.962.39 
14,611.80 


163.35 
1,873.08 


563,624.44 
6,47Z46 


56a  096. 90 


la  677. 66 

11, 273. 15 

17. 562. 67 

la  360. 33 

16, 43a  27 

897.55 

19.069.70 

12. 999. 76 

9,504.47 

1,439.65 

6, 577. 46 

39^838.45 

2,538.49 

2, 496. 49 

15,359.21 


Total  funds 


386,962.87 


386.962.87 


$14,044.25 

119,802.02 

3,688.32 

1,902.76 

48^5ia04 

80,034.82 

32. 914. 51 
179.84 

2,897.36 

7,560.58 
849.12 
49.613.42 
27,051.15 
26,263.62 
24.177.40 
^.083.00 
14,262.57 
46,733.00 
23,005.92 
26,818.63 

8,189.09 
13,277.53 
68,033.08 
12.674.47 

4.931.85 
25,679.54 

6,090.24 
114.82 

4.264.36 

16. 783. 52 
1,29a  63 
1,034.84 
4,735.70 

2iaoo 

7,7ia87 
3.C84.26 
7,113.79 
15.830.42 
7.465.77 
2.368.54 
755.16 


940.587.81 
a472.46 


947, 059. 77 


•  Represent.^  35  per  cent  of  total  cost;  balance  of  65  per  cent  included  in  charges  for  State  cooperation. 
^  $386,231 .83  expended  on  State  cooperation. 

GENERAL  OFFICE  WORK 

General  office  work  consisted  in  the  inking  and  inspection  and 
editing  of  the  topographic  field  sheets  prior  to  their  submission  for 
reproduction,  in  the  computation  and  adjustment  of  the  results  of 
control  field  work,  and  in  the  preparation  of  partial  culture  and 
drainage  bases  from  aerial  photographs.  In  cooperation  with  the 
State  Highway  Department  of  New  Hampshire  a  shaded  relief  and 
highway  map  of  New  Hampshire  was  compiled.  In  cooperation  with 
the  Virginia  Geological  Survey  a  contour  map  of  Virginia  was  com- 
piled. Cooperation  »with  the  Air  Corps,  United  States  Army,  was 
continued  whereby  aerial  photographs  were  furnished  for  use  in 
topographic  mapping.     (See  also  p.  ^2.) 

SUMMARY  OF  RESISTS 

The  status  of  topographic  surveys  on  June  80,  1928,  is  shown  in 
the  following  table : 
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FIELD  SURVEYS 

AlabcMia. — ^In  cooperation  with,  the  State  geologist  of  Alabama  the  resurvey 
of  the  Securles  and  Cottondale  quadrangles  (previoasly  surveyed  on  a  smaller 
scale)  was  begun. 

Arizona. — ^At  the  request  of  the  Forest  Service  the  resurvey  of  the  Turret 
Pealc  quadrangle  (previously  surveyed  on  a  smaller  scale)  was  begun. 

Arkansas. — ^In  cooperation  with  the  State  geologist  of  Arkansas  the  survey  of 
the  El  Dorado  quadrangle  was  completed. 

Calif amia. — In  cooperation  with  the  State  engineer  of  California  the  survey 
of  the  Pond,  Wasco,  Famosa,  Jasmine,  Semitropic,  Wheatville,  Hamlin  School 
Miramonte  Ranch,  No.  28^  No.  29,  No.  31,  No.  32,  No.  60,  and  Na  64  quadrangles 
was  completed.  At  the  request  of  the  geologic  branch  the  survey  of  the  Elk 
Hills  naval  reserve  was  completed. 

Colorado. — In  cooperation  with  the  Colorado  Metal  Mining  Fund  the  survey 
of  the  Climax  mining  district  was  completed  and  that  of  the  Mosquito  Range 
mining  regicm  and  the  Ouray  mining  district  was  begun.  At  the  request  of  the 
Forest  Service  the  survey  of  the  Gleuwood  Springs  quadrangle  was  completed. 

Delaware. — ^The  resurvey  of  the  Noxontown  Pond  and  Bay  Side  qoadrangies 
(previously  surveyed  on  a  smaller  scale)  was  completed. 

Haw^U. — In  cooperati(»i  with  the  commissioner  of  public  lands  of  the  Terri- 
tory of  Hawaii  the  survey  of  the  Humuula  NE.  ^,  Humuula  SB.  ^,  Honolulu, 
and  Barbers  Point  quadrangles  was  completed  and  that  of  the  Wabaiwa,  Waia- 
nac,  Mokapu,  Kaneohe,  Waipaho,  Ewa,  Koko  Head,  and  SchoAeld  quadrangles, 
on  the  island  of  Oahu,  was  begun. 

Idaho. — At  the  request  of  the  geologic  branch  the  survey  of  the  Bay  Hone 
quadrangle  was  begun.  At  the  request  of  the  Forest  Service  the  survey  of  the 
Newsome  quadrangle  was  begun.  At  the  request  of  the  State  Department  the 
survey  of  Kootenai  River  was  begun. 

Illinois. — In  cooperation  with  the  Department  of  Registration  and  Education 
of  Illinois,  Geological  Survey,  the  survey  of  the  Danvers,  Edwardsville,  Glasford 
Hardin,  Pearl,  Alton,  Bonflls,  and  Brussels  quadrangles  and  the  northern  part 
of  the  Dyer,  Steger,  Frankfort,  and  Brisbane  quadrangles  was  completed ;  that 
of  the  Maddnaw,  Meredosia,  Arenzville,  Morrison,  Thd^  Mound  City,  Hettick, 
Hannibal,  and  Barry  quadrangles  was  begun;  that  of  the  Manito  quadrangle 
was  continued ;  and  the  resurvey  of  the  Calumet  Lake,  Blue  Island,  and  Mokena 
quadrangles  (previously  surveyed  on  a  smaller  scale)  was  completed,  and  that 
of  the  Geneva  quadrangle  was  begun. 

Indiana. — ^The  survey  of  the  northern  part  of  the  Dyer  quadrangle  was  com- 
pleted. 

lotca. — In  cooperation  with  the  Geological  Survey  of  Iowa  the  survey  of  the 
Bondurant  quadrangle  was  completed,  and  that  of  the  Indianola  quadrangle 
was  begun. 

Kentucky. — In  cooperation  with  the  State  geologist  of  Kentucky  the  survey  of 
the  Lexington,  Big  Clifty,  and  La  Grange  quadrangles  was  completed  and  that 
of  the  Joppa,  Eddyville,  Pleasureville,  Adolphus,  Buck  Lodge,  and  Bumskl^ 
quadrangles  was  begun. 

Ijouisiana. — ^The  survey  of  the  El  Dorado  quadrangle  was  completed. 

Maine. — In  cooperation  with  the  Public  Utilities  CommifiRsion  of  Maine  the 
survey  of  the  Rum  ford,  Stockholm,  Square  Lake,  and  Katahdin  quadrangle 
was  completed ;  that  of  the  Stratton  quadrangle  was  continued ;  and  that  of  the 
Spencer,  Great  Pond,  Upper  Lake,  and  Eagle^  Lake  quadrangles  was  begun. 
In  cooperation  with  the  War  Department  the  survey  of  the  Sandy  Bay,  Moose 
Bog,  and  Second  Lake  quadrangles  was  completed. 

Maine-yew  Hampshire. — In  cooperation  with  the  Highway  Commiasion  of 
Maine  and  the  Highway  Department  of  New  Hampshire  a  survey  of  the  bonnd- 
ary  between  these  two  States  north  of  the  outlet  of  Great  East  Pond  was  begun. 

Michigan. — In  cooperation  with  the  Department  of  Conservation  of  Michigan. 
Geological  Survey,  the  survey  of  the  Benton  Harbor,  Breedsville,  Niles,  and 
Hartford  quadrangles  was  completed  and  that  of  the  Marcellu8»  Gobleville* 
Fletcher,  and  Fennville  quadrangles  was  begun. 

Missouri. — In  cooperation  with  the  State  geologist  of  Missouri  the  survey  o^ 
the  Cold  water  quadrangle  was  completed  and  the  resurvey  of  the  Fulton  No.  * 
quadrangle  (previously  surveyed  on  a  smaller  scale)  was  continaed. 

Montana. — ^At  the  request  of  the  geologic  branch  the  surr^  of  the  U^y 
quadmDgle  was  begun.    In  cooperation  with  the  State  engineer  of  MontiO* 
a  survey  In  the  vicinity  of  FVatheaA  lieCWe  ^«La\sft«<Mi, 
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New  HanipBhUre, — In  cooperation  with  the  Highway  Department  of  New 
Hampshire  the  survey  of  the  Danbnry,  Mascoma,  Bellows  Falls^  and  Silver 
Liake  quadrangles  was  completed  and  that  of  the  Rumney  and  Campton  qoad- 
ranples  was  begun.  In  cooperation  with  the  War  Department  the  survey  of 
the  Second  Lake  and  Moose  Bog  quadrangles  was  completed. 

New  Mexico, — In  cooperation  with  the  State  engineer  of  New  Mexico  the 
survey  of  the  Tucumcarl  quadrangle  was  completed  and  the  resurvey  of  the 
Sulphur  Spring  quadrangle — ^previouiriy  surveyed  on  a  smaller  scale — was  begun. 

New  York. — ^In  cooperation  with  the  Department  of  Public  Works  of  New 
York  the  resurvey  of  the  Schenectady  quadrangie  was  completed  and  that  of 
the  Amsterdam  quadrangle  was  begun.  In  cooperation  with  the  commissioners 
of  the  Palisades  Interstate  Park  the  survey  of  the  Palisades  Interstate  Park 
was  completed. 

North  Carolina. — ^The  survey  of  the  Stuart  quadrangle  was  begun. 

North  Dakota ^In  cooperation  with  the  State  engineer  of  North  Dakota  the 

survey  of  the  Drake,  Hamar,  and  Peking  quadrangles  was  completed ;  that  of  the 
Tokio,  Skogmo,  Devils  Lake,  and  Oberon  quadrangles  was  begun,  and  that  of 
the  Souris  River  was  extended. 

Oklahoma. — In  cooperation  with  the  Highway  Ck>mmlssion  of  Oklahoma  the 
survey  of  the  McLoad  and  Drumric^t  quadrangles  was  completed  and  that  of 
the  Yale,  Skedee,  and  Stroud  quadrangles  was  begun. 

Oregon. — ^At  the  request  of  the  Forest  Service  the  survey  of  the  Mount 
JeflTerson  quadrangle  was  completed.  In  cooperation  with  the  State  engineer  of 
Oregon  the  survey  of  the  Madras  quadrangle  was  begun. 

Penn^vlvatUa. — ^In  cooperation  with  the  Department  of  Internal  Affairs  of 
Pennsylvania,  Topograi^ic  and  Geologic  Survey,  the  survey  of  the  Elagles  Mere, 
Townville,  Tldioute,  TitusvlUe,  Hyndman,  and  Glearville  quadrangles  was  com- 
pleted and  that  of  the  Ariel  and  Snowshoe  quadrangles  was  begun. 

Tennestee. — In  cooperation  with  the  State  geologist  of  Tennessee  the  survey 
of  the  Erin  and  Red  Boiling  Springs  quadrangles  was  completed,  that  of  the 
Monoville  quadrangle  was  begun,  and  the  resurvey  of  the  Middlesboro  quad- 
rangle (previously  surveyed  on  a  smaller  scale)  was  completed. 

Texa9. — In  cooperation  with  separate  interests  acting  through  the  Board  of 
Water  Blngineers  of  Texas  the  survey  of  the  Lufkln  4-c,  Lufkln  4-d,  and  Zavalla 
S-c  quadrangles  of  the  Neches  River  project  was  completed  and  that  of  the 
Lufkln  3-a  and  Lufkln  3-d  quadrangles  was  begun.  In  cooperation  with  the 
Board  of  Water  Engineers  of  Texas  the  survey  of  the  Frio  River  reservoir 
site,  near  Dilley,  was  completed  and  that  of  the  FloresvlUe  quadrangfle  was 
begun.  In  cooperation  with  the  Reclamation  Department  of  Texas  the  survey 
of  the  Sulphur  River  project,  in  the  vicinity  of  Long  Lake,  and  the  Little 
River  project,  in  the  vidnlty  of  Reeds  Lake,  was  completed.  At  the  request  of 
the  Bureau  of  Mines  large-scale  surveys  were  begun  in  the  vicinity  of  Amarillo. 
The  survey  of  the  Bassett  quadrangle  was  completed. 

Utah. — In  cooperation  with  Salt  Lake  County  and  the  Bureau  of  Reclamation 
the  survey  of  this  county  was  continued.  At  the  request  of  the  geologig  branch 
a  survey  of  the  East  Tintic  mining  district  was  completed  and  that  of  the  North 
Tlntlc  mining  district  was  begun. 

Vermont. — In  cooperation  with  the  State  geologist  of  Vermont  the  survey  of 
the  Hyde  Park  quadrangle  was  completed.  In  cooperation  with  the  War 
Department  stream  surveys  were  begun  for  navigation,  power  development, 
flood  control,  and  irrigation.  In  cooperation  with  the  Vermont  Flood  Ckmtrol 
Commission  stream  surveys  were  begun  for  flood  control. 

Virginia. — ^In  cooperation  with  the  Conservation  and  Development  Commission 
of  Virginia,  Geological  Survey,  the  resurvey  of  the  Remington,  Speedwell,  Max 
Meadows,  and  Middlesboro  quadrangles  was  completed  and  that  of  the  Bonsacks, 
Salem,  and  the  tentative  boundary  of  the  proposed  Shenandoah  National  Park 
was  begun  (areas  previously  surveyed  on  a  smaller  scale),  and  the  survey  of 
the  Stuart  quadrangle  was  begun. 

Washington. — In  cooperation  with  the  Department  of  Conservation  and  De- 
velopment of  Washington  the  survey  of  the  Chewelali  quadrangle  was  completed 
and  that  of  the  Colvllle  quadrangle  was  begun. 

West  Virginia. — In  cooperation  with  the  acting  State  geologist  of  West  Vir- 
ginia the  culture  was  revised  for  the  Montgomery,  Bald  Knob,  and  Fayetteville 
quadrangles  and  cultural  revision  was  begun  for  the  Eccles,  Beckley,  and  Flat- 
top quadrangles. 

Wisconsin. — In  cooperation  with  the  Geological  and  Natural  History  Survey 
cyf  Wisconsin  the  survey  of  the  Strum,  La  Crosse,  and  La  Crescent  quadrQ.vi<&\»a» 
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was  comi^eted,  that  of  the  Shamrock  quadrangle  was  continued,  and  that  of 
the  Alma.  Mondovi,  and  Durand  quadrangles  was  begun. 

Wyoming,— At  the  request  of  the  geologic  branch  the  survey  of  the  Cheney 
quadrangle  was  begun. 

WATER-RESOURCES  BRANCH 

N.  C.  CROVEK  Cki*f  HpirmiUe  Enginm 

ORGANIZATION  AND  PERSONNEL 

The  organization  of  the  water-resources  branch  is  the  same  as  last 
year,  and  the  changes  in  personnel  show  a  net  increiuse  of  13.  At 
the  end  of  the  year  the  force  comprises  131  technical  and  23  clerical 
employees. 

FUNDS 

The  funds  available  for  disbursement  by  the  Geological  Survey  for 
the  work  on  water  resources  were  as  follows : 

Gaging  streams $147,000.00 

Transfers  from  Federal  agencies 47,886.23 

Repayments  by  Federal  agencies 40, 448. 42 

Funds  furnished  by  States  and  other  non-Federal  gov- 
ernmental agencies 338,  818. 81 

Funds  furnished  by  permittees  and  licensees  of  the 

Federal  Power  Commission 82,424.71 

eoe,  578. 17 
COOPERATION 

Work  in  the  branch  is  largely  conducted  in  cooperation  with  Fed- 
eral bureaus ;  State,  county,  municipal,  and  other  governmental  aj^n- 
cies ;  and  permittees  and  licensees  of  tne  Federal  Power  Commission. 
A  major  part  of  this  cooperation  is  set  forth  below. 

States. — ^The  following  amounts  were  expended  by  States  from 
cooperative  allotments.  In  addition,  .several  State  agencies  coc^r- 
atea  by  furnishing  office  quarters  and  occasional  services  in  field  and 
office. 

Arizona $20, 381.  &7 

Arkansas 2, 713. 31 

California : 

State $24. 700. 29 

Ck>unty  and  dty  (gaging  streams) 13,890.18 

Monicipal  (ground  water) 9,169.20 

47, 85a  67 

Colorado 617. 85 

Connecticut 1, 359. 42 

Hawaii : 

Territory $29, 702. 90 

Municipal 3, 679. 75 

33,382.65 

Idaho 16, 979. 87 

niinois 4, 658. 22 

Maine 6. 113. 57 

Maryland  (municipal) 13a  44 

Massachusetts ^ 5. 323. 09 

Minnesota 296.00 

Missouri 8. 324. 56 

Montana : 

Gaging  streams $6,096.98 

Ground  water 1, 334. 24 

7,431.17 
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Nevada $1, 147. 62 

New  Hampshire 2, 409. 72 

New  Jersey : 

Gaging   streams $ll,(rr4.02 

Groand   water 1, 585. 15 

13,250.17 

New  Mexico: 

State   (gaging  streams) 500.00 

State  (ground  water) 4,289.88 

CJounty   (ground  water) 1,665.91 

6, 455. 79 

New  York: 

State 17, 086. 96 

Municipal 478. 65 

17,565.61 

North  Carolina 11,168.36 

Ohio 30,  lia  57 

Oregon 7,085.45 

Pennsylvania  (ground  water) 433.32 

Tennessee 13, 284.  84 

Texas 32,107.03 

Utah 7,469.74 

Vermont 2,  596. 42 

Virginia 16,  824. 47 

Washington : 

State . $7.  760. 85 

Municipal 1,  393. 55 

West   Virginia '  228. 82 

Wisconsin 6.430.97 

Wyoming 5,500.73 

338,  818.  81 

The  work  done  under  cooperative  agreements  with  States  and 
nieipalities  has  been  restricted  to  studies  of  stream  flow,  except  in 
lifornia,  Idaho,  Montana,  New  Jersey,  New  Mexico,  Pennsylvania, 
1  Tennessee,  where  ^ound-water  investigations  have  been  made. 
?e  j)p.  49-50.) 

bureau  of  Reclwniatiorh. — ^The  measurement  of  streams  that  are  to 
nish  water  to  reclamation  projects  was  continued  in  cooperation 
:h  the  Bureau  of  Reclamation  on  the  Black  Canyon  and  Yakima 
)jects  and  on  the  lower  Colorado  River.  A  geolo^c  investigation 
s  made  for  the  Bureau  of  Reclamation  in  New  Mexico. 
lifice  of  Indian  Affairs. — In  accordance  with  authorization  by  the 
ice  of  Indian  Affairs,  stream  gaging  w^as  continued  in  the  Col- 
le,  Western  Shoshone,  and  Walker  River  Reservations  and  on 
la  and  San  Carlos  Rivers.  A  geologic  investigation  was  made  of 
J  Zuni  Dam  in  New  Mexico. 

"National  Park  Service. — Streams  in  the  Yellowstone  National  Park 
re  measured  during  the  year  at  stations  maintained  in  cooperation 
th  the  National  Park  Service. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
>rest,  in  southern  California,  was  continued  in  cooperation  with  the 
)rest  Service. 

^eaiher  Bureau. — Stream  gaging  has  been  continued  on  Colorado 
^er  in  Arizona  in  cooperation  with  the  Weather  Bureau. 
bureau  of  Mineg. — A  report  on  a  ground-water  supply  near  Ama- 
^y  Tex.,  was  made  to  the  Bureau  of  Mines. 

^^j)artment  of  State. — Stream  gaging  for  the  Department  of  State 
oeen  continued  on  the  Rio  Grande  on  the  MexicaJi  boxmAarj 
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and  on  St.  Mary  and  Milk  Rivers  on  and  near  the  Canadian  bound- 
ary. At  the  end  of  the  year  the  work  on  the  Canadian  boundary 
was  being  extended  to  include  Kootenai  River,  and  plans  had  been 
made  for  establishing,  during  the  next  year,  gaging  stations  on  the 
Skagit,  the  Columbia  and  its  tributaries  that  cross  to  or  from  Canada, 
and  the  Roseau.  The  cost  of  all  this  work  is  being  met  by  funds 
transferred  to  the  Geological  Survey  from  the  Department  of  State. 

Corps  of  Engineers^  United  States  Arrwy, — Stream  gaging  has  been 
continued  in  the  basins  of  Tennessee  and  Cumberland  Rivers.  Dur- 
ing the  later  part  of  the  fiscal  year  arrangements  were  made  with 
several  of  the  district  engineers  of  the  Corps  of  Engineers  for  the 
Geological  Survey  to  conduct  the  stream  gaging  needed  in  connection 
with  studies  and  reports  to  be  made  under  House  Document  No.  308 
of  the  Sixty-ninth  Congress,  first  session.  Such  arrangements  have 
been  made  with  the  district  engineers  of  the  Army  at  Boston,  Provi- 
dence, New  York,  Philadelphia,  Washington,  Norfolk,  Huntington, 
Chattanooga,  Nashville,  Florence,  Montgomery,  Mobile,  Jacksonville, 
Vicksburg,  Louisville,  Cincinnati,  St.  Paul,  Kansas  City,  Seattle. 
Portland,  and  San  Francisco.  At  the  end  of  the  year  the  work  of 
selecting  sites  and  establishing  and  equipping  the  stations  was  in 
progress.  The  cost  of  this  work  is  being  reimbursed  to  the  (jeologica! 
Survey  from  funds  of  the  Corps  of  Engineers. 

Federal  Poiaer  Com/fiiission, — The  stream  gaging  required  by  the 
Federal  Power  Commission  in  permits  and  licenses  issued  for  the 
development  of  water  power  under  the  Federal  water  power  act  has 
been  performed  or  supervised  by  engineers  of  the  (Jeological  Survey 
in  Alabama,  Arkansas,  California,  Colorado,  Connecticut,  Florida, 
Georgia,  Idaho^  Illinois,  Indiana,  Kentucky,  Maine,  Michigan,  Min- 
nesota, Missouri,  Montana,  New  Mexico,  New  York,  North  Carolina, 
Oklahoma,  Oregon,  Pennsylvania,  South  Carolina,  Utah,  Virginia. 
Washington,  West  Virginia,  Wisconsin,  and  Wyoming.  The  opera- 
tion of  constructed  projects  or  those  under  construction  has  been 
supervised  in  Arizona,  California,  Colorado,  Idaho,  Montana,  Nevada. 
Oregon,  Utah,  Washington,  Wisconsin,  and  Wyoming. 

PUBUCATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  10  reports  and  7  separate  chapters.  At  the  end  of 
the  year  14  other  reports  were  in  press,  7  manuscripts  were  awaiting 
editorial  work,  and  23  were  awaitmg  funds  for  publication. 

CHARACTER  AND  METHOD  OF  WORK 

The  study  of  surface  waters,  which  consists  primarily  of  the  meas- 
urement of  the  flow  of  streams,  has  been  conducted  in  40  States  and 
Hawaii  at  selected  gaging  stations  at  which  the  volume  of  water 
carried  by  the  streams  is  measured  and  records  of  stage  and  other 
data,  from  which  the  daily  flow  of  the  stream  is  computed,  are  col- 
lected. At  the  end  of  the  year  1,830  gaging  stations  were  being 
maintained;  249  stations  were  discontinued  and  330  new  stations 
established  (luring  the  year.  Records  for  about  130  additional  sta- 
tions were  received,  roady  for  publication,  from  Government  bureaus 
and  private  persons,  and  a  number  of  Government  and  State  organi- 
zations and  individuals  cooperated  in  the  maintenance  of  the  re^^ 
gaging  stations. 
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The  division  of  ground  water  investigates  the  waters  that  lie  below 
the  surface ;  their  occurrence^  quantity,  qualitjr,  and  head ;  their  re- 
ijovery  through  wells  and  springs ;  and  their  utilization  for  domestic, 
industrial,  irrigation,  and  pubhc  supplies  and  as  watering  places  for 
livestock  and  desert  travelers.  Each  year  surveys  are  made  of  se- 
lected areas  where  problems  of  water  supply  are  urgent,  and  the 
results  are  generally  published  in  water-supply  papers  that  include 
[naps  showing  the  ground-water  conditions.  Tlie  investigations  re- 
lating to  the  chemical  composition  of  the  water  are  made  in  coopera- 
tion with  the  division  of  quality  of  water.  Projects  involving  large 
3xpenditures  for  drilling  well^to  develop  water  supplies  are  consid- 
5red  each  year  by  the  several  departments  of  the  United  States  Grov- 
3mment,  and  the  ground-water  division  is  called  upon  to  furnish 
Lnformation  and  advice  on  manv  of  these  projects.  During  the  fiscal 
jrear  about  40  investigations  relating  to  ground-water  and  reservoir 
sites  were  in  progress,  and  work  was  conducted  in  15  States.  The 
demands  of  the  public  for  precise  information  in  regard  to  ^ound- 
water  resources  are  becoming  more  and  more  exacting  with  increas- 
ing need  for  the  water.  In  recent  years  considerable  research  into  the 
principles  of  ground-water  hydrology  has  been  undertaken  in  the 
division  in  order  to  provide  a  more  secure  basis  for  ground-water 
investigations.  Critical  studies  are  in  progress  in  regard  to  the  laws 
of  head  and  flow  of  artesian  water^  the  principles  of  recharge  and 
discharge  of  ground  water,  fluctuations  of  the  water  table,  and  the 
relation  of  vegetation  to  ground  water.  In  connection  with  these 
studies  a  hy^drologic  laboratory  and  three  experiment  stations  have 
been  maintained,  about  30  automatic  water-stage  recorders  have  been 
installed  over  observation  wells,  and  thousand  of  measurements  of 
water  levels  in  wells  have  been  made.  A  paper  on  the  compressi- 
bility and  elasticity  of  artesian  aquifers,  by  O.  E.  Meinzer,  was  pub- 
lished in  Economic  Geology.  Considerable  attention  has  also  been 
given  by  Mr.  Meinzer  to  the  occurrence  and  behavior  of  ebbing  and 
flowing  springs  and  the  histoiy  of  the  science  of  ground-water  hy- 
drology in  this  country  and  in  Europe.  In  recent  years  most  of  the 
geologic  investigations  of  reservoir  sites  have  been  made  by  this  divi- 
sion, and  much  attention  has  been  given  to  the  principles  involved 
and  to  the  available  methods  of  investigation.  A  ^stematic  effort 
is  made  to  maintain  contact  with  European  hydrologists,  and  ab- 
stracts of  papers  published  in  this  country  on  ground-water  hydrol- 
ogy are  fumishea  to  the  Revue  de  Geologie  and  the  Zentralblatt. 
Cooperation  was  continued  with  the  State  associations  of  water-well 
drillers  in  North  Dakota,  Minnesota,  Wisconsin,  and  Illinois.  In 
February  Mr.  Meinzer  addressed  a  conference  of  Illinois  drillers  at 
Urbana  and  assisted  in  the  organization  of  the  Illinois  Association  of 
Water-Well  Drillers.  He  also  addressed  the  annual  convention  of 
the  Minnesota  Well  Drillers'  Association,  and  has  acted  as  chairman 
of  a  committee  that  was  called  to  organize  the  American  Association 
of  Water-Well  Drillers. 

The  work  on  quality  of  water  involved  the  examination  of  560 
samples  of  water  with  reference  to  their  dissolved  mineral  matter  and 
of  251  samples  of  silt  taken  in  connection  with  the  study  of  the  silt 
carried  by  streams.  The  samples  analyzed  included  some  for  nearly 
all  the  studies  of  ground  water  in  the  different  States  as  noted  below. 
Manuscripts  were  prepared  by  C.  S.  Howard  on  the  chem\cA.l  ^Vsact- 
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acter  of  the  water  of  Colorado  River  and  on  the  silt  carried  bj 
the  river.  A  summary  of  the  results  of  this  work  was  presented  by 
W.  D.  Collins  and  Mr.  Howard  at  the  St,  Louis  meeting  of  tlw 
American  Chemical  Society  in  April,  1928,  and  published  in  Indus- 
trial and  Engineering  Chemistry. 

The  work  of  the  division  of  power  resources  comprised  the  prepars- 
tion  of  monthly  and  annual  reports  of  the  production  of  electricity 
and  consumption  of  fuel  by  puolic-utility  power  plants,  a  report  of 
the  developed  water  power  of  the  United  States,  and  compilations  of 
the  stocks  of  coal  held  by  electric  public-utility  power  plants  for 
inclusion  in  reports  of  commercial  stocks  of  coal  undertaken  quarterly 
by  the  Bureau  of  Mines  of  the  Department  of  Commerce.  The 
monthly  and  annual  figures  of  output  of  electricity  and  fuel  con- 
sumption are  based  on  reports  submitted  by  concerns  producing  elec- 
tricity for  public  use.  On  January  1, 1928, 1,820  companies  operating 
3,705  power  plants  with  a  total  capacity  of  generators  of  27,691,000 
kilowatts  were  on  the  list  of  companies  requested  to  submit  reports 
of  the  operation  of  their  power  plants.  Plants  whose  output  is  less 
than  10,000  kilowatt-hours  a  month  are  not  included.  Beports  are 
received  from  plants  representing  over  95  per  cent  of  the  capacity  of 
all  plants  listed.    The  output  of  plants  not  reporting  is  estimated. 
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The  improvement  in  the  utilization  of  fuel  in  the  generation  of  elec- 
tricity by  public-utility  power  plants  is  shown  in  the  following  table : 

Averaife  coMumption  of  ooal^  per  kiloicatt-hour  hy  puhlic-utility  poioer  plants 

in  the  United  States,  1919-1921 


Year 

Pounds 

1 
Percent 
of  rate  in 
1919      I 

Year 
1924 

Founds 

Percent 

of  rate  in 

1919 

1919          

3.2 
3.0 
2.7 
2.5 
2.4 

100 

2.2 
2.1 
1.95 
1.84 

69 

1920              

94 

84 

1925 

66 

1921               

192C 

61 

1922              

78  1 
75  ' 

1927 

67 

1923   

•  Ofl  and  gas  Included  as  equivalent  coal. 

The  improvement  year  by  year  in  the  utilization  of  fuel  in  the 
generation  of  electricity  is  of  special  interest.  This  improvement 
has  conserved  a  large  amount  oi  fuel,  as,  although  the  production 
of  electricity  by  the  use  of  fuels  in  1927  was  more  than  double  that 
for  1919,  the  consumption  of  fuels  in  1927  was  only  18  per  cent  .more 
than  in  1919.  The  use  of  water  power  since  1919  in  the  production 
of  electricity,  notwithstanding  the  remarkable  increase  in  the  eflS- 
ciency  of  fuel-burning  plants,  has  maintained  its  position  and  during 
the  last  three  years  has  shown  a  relative  increase  in  production  of 
electricity  as  compared  with  the  amount  of  electricity  produced  by 
fuel.  Water  Supply  Paper  579,  Power  Capacitv  and  Production  in 
the  United  States,  which  contains  the  monthly  figures  of  production 
of  electricity  from  1919  to  1926,  as  well  as  a  large  amount  of  informa- 
tion about  power  and  its  use,  was  released  in  March,  1928. 

The  investigation  of  the  water-power  and  irrigation  resources  of 
the  public  lands  has  been  continued  during  the  year  in  areas  desig- 
nated and  with  the  use  of  funds  provided  by  the  conservation  branch. 
The  work  has  been  done  by  a  small  personnel  working  from  three 
field  offices,  one  of  which  was  discontinued  early  in  the  year.  It  has 
consisted  of  the  examination  of  streams,  including  the  location  and 
survey  of  power  and  reservoir  sites  and  of  neighboring  lands  to 
determine  their  value  for  power  or  irrigation  and  the  preparation 
of  reports,  either  for  office  use  or  for  publication,  on  the  power  value 
of  streams. 

WORK  OF  THE  YEAR  BY  STATES 

The  following  table  shows  by  States  the  number  of  gaging  stations 
Maintained  for  the  collection  of  stream-flow  records  and  the  interest 
^  those  stations  of  the  agencies  cooperating  with  the  Geological 
Purvey : 

17767—28 4 
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Alabama, — Plans  were  made  for  a  systematic  survey  of  the  ground-water 
Esonrces  of  Alabama  in  cooperation  with  the  State  Geological  Survey.  £*irid 
rork  is  to  begin  about  July  1, 1028. 

Arkansas, — ^At  the  request  of  representatives  of  the  rice-growing  Industry, 
f  r.  Meinzer  made  a  preliminary  fl^d  study  in  September,  1827,  of  the  groond- 
irater  supply  that  is  used  for  the  irrigation  of  rice  in  the  area  about  Stuttgart, 
jrk.,  and  arrangements  were  made  with  the  State  Geological  Survey  for  an 
Qtensive  study  of  this  area.  The  water  levels  in  16  selected  wells  were 
aeasured  in  September,  1927,  and  in  April,  1928. 

California, — ^Water  levels  were  measured  in  selected  wdls  in  southern  Gali- 
c»Tiia  under  the  direction  of  F.  G.  Ebert  The  record  now  covers  a  period  of 
!4  years.  Work  was  activ^y  continued  on  an  investigation  of  the  ground 
eater  in  the  alluvial  fan  of  Mokelumne  River  by  H.  T.  Steams,  T.  W.  Robinscm, 
I.  S.  Barnes,  and  G.  H.  Taylor.  This  investigation  receives  financial  support 
rom  the  East  Bay  Municipal  Utility  District.  A  report  on  the  probable  future 
tages  of  Slalton  Sink  was  completed  in  manuscript  and  opened  to  public 
nspection. 

Colorado. — ^The  report  on  the  utilization  of  Colorado  River  in  Colorado  and 
7tah  to  the  mouth  of  Green  River  was  revised  preparatory  to  its  publication  as 
.  water-supply  paper. 

Idaho. — ^A  comprehensive  investigation  of  the  ground-water  conditions  in  the 
Snake  River  Plains  and  of  the  relation  of  the  ground-water  supply  in  this 
e^on  to  losses  from  Snake  River  and  other  streams  and  to  the  flow  of  the 
arge  springs  in  the  Snake  River  Canyon  was  begun  by  H.  T.  Steams  and  Lynn 
l/randall.  This  investigation  is  being  made  in  cooperation  with  the  Idah(» 
lureau  of  Mines  and  Geology  and  the  Idaho  Bureau  of  Reclamation.  Geologitr 
•xaminations  of  certain  reservoir  sites  in  southeastern  Idaho  were  also  made 
»y  Mr.  Steams. 

Montana. — ^A  study  of  ground-water  levels  in  an  area  north  of  Flathead  Lake, 
font,  in  r^ation  to  fluctuations  in  the  lake  level  was  begun  by  A.  H.  Tuttle. 

New  Jersey. — The  investigatlcm  of  the  quantities  of  ground  water  available 
n  different  puTta  of  New  Jersey  was  continued  during  the  year  in  cooperation 
T^ith  the  State  Department  of  Conservation  and  Development.  A  report  on  the 
^mden  area  was  completed  by  D.  G.  Thompson,  and  inrogress  was  made  by  him 
o  a  report  on  the  Passaic  area.  Observations  were  continued  at  two  ezperl- 
aent  stations  and  on  numerous  observation  wells.  This  work  was  placed  in 
harge  of  H.  C.  Barksdale,  of  the  State  Department  of  Conservation  and 
>ev^opment. 

New  Mexioo^-^The  investigation  of  the  Rosw^l  artesian  basin.  N.  Mex.,  was 
!Ontlnued  by  A.  G.  Fiedler  and  S.  S.  Nye,  with  flnancial  support  from  the  State 
department  of  Engineering  and  from  Chaves  and  Eddy  Counties.  The  fleld  work 
in  this  project  was  completed,  and  much  progress  was  made  in  the  preparation 
tt  the  report.  An  investigation  of  the  quantity  of  ground  water  available  for 
rrigation  in  the  Mimbres  Valley  was  begun  in  cooperation  with  the  New  Mexico 
department  of  Engineering.  A  preliminary  fleld  study  was  made  by  Mr. 
riedler,  who  prepared  a  report  that  was  transmitted  to  the  State  engineer.  A 
geologic  examination  of  the  reservoir  of  the  Zuni  Dam  on  the  Zuni  Indian 
Reservation  was  made  by  E^rk  Bryan  for  the  Office  of  Indian  Affairs.  A  sup- 
ilemental  report  on  the  Avalon  Reservoir  of  the  Carlsbad  irrigation  project 
vas  prepared  by  Mr.  Bryan  and  transmitted  to  the  Bureau  of  Reclamation.  A 
'eport  on  the  geology  and  ground-water  resources  of  western  Sandoval  County 
vas  nearly  completed  by  B.  C.  Renick. 

North  CaroUna. — ^An  investigation  of  the  salt-water  proUem  of  the  public 
lupply  for  New  Bern,  N.  C,  was  made  by  W.  N.  White,  who  prepared  a  report 
?ith  recommendations  which  was  transmitted  to  the  city  authorities. 

Oregon. — ^Reports  were  iHrepared  by  H.  T.  Steams  on  the  geology  and  water 
esources  of  the  middle  Deschutes  Basin  and  the  ui^ier  McKenzie  Basin,  Oreg. 
iotb  reports  are  to  be  published  as  contributions  to  hydrology.  A  reconnaissance 
ras  made  by  O.  E.  Meinzer  in  the  Willamette  Valley,  and  arrangements  were 
ompleted  with  the  agricultural  experiment  station  of  the  Oregon  Agricultural 
Allege  for  making  a  comprehensive  study  of  the  ground-water  supplies  avail- 
ble  for  irrigation  in  this  valley. 

Pennsylvania. — ^The  reports  on  ground  water  in  southeastern  Pennsylvania, 
•y  G.  M.  Hall,  and  in  southwestern  Pennsylvania,  by  A.  M.  Piper,  were  neaiiy 
ompleted,  and  similar  work  was  begun  by  R.  M.  Leggette  in  the  northwestern 
art  of  the  State.  All  the  ground-water  work  in  Pennsylvania  is  conducted  in 
ooperation  with  the  State  geologist. 
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Rhode  Island, — ^A  report  on  the  geology  and  ground  water  of  Rhode  Island 
was  prepared  by  C.  W.  Brown,  superintendent  of  the  Natural  liesources  Survey 
of  Rhode  Island.  This  report  is  to  be  combined  with  a  report  on  the  chemical 
character  of  the  waters  of  the  State  by  W.  D.  Collins  and  Margaret  D.  Fosttf. 

South  Carolina, — Some  progress  was  made  on  a  report  on  the  geology  and 
ground-water  conditions  of  the  Coastal  Plain  of  South  Carolina  by  C.  W.  Cooke^ 
of  the  geologic  branch. 

Tennessee. — ^A  systematic  survey  of  the  ground  waters  of  Tennessee  was  under- 
taken in  cooperation  with  the  State  Geological  Survey.  Field  work  was  com- 
pleted in  12  counties  in  north-central  Tennessee  by  A.  M.  Piper,  and  similar 
work  was  begun  in  the  southwestern  part  of  the  State  by  F.  G.  Wella.  Ebbing 
and  flowing  springs  netir  Rogersville  and  Lenoir  City  were  examined  by  G.  U. 
Hall,  who  presented  a  paper  on  the  subject  before  the  Tennessee  Academy  of 
Sciences. 

Texas, — ^A  report  on  ground-water  conditions  in  the  vicinity  of  Amarillo, 
Tex.,  by  S.  S.  Nye,  was  transmitted  to  the  Bureau  of  Mines.  Field  work  wis 
also  (lone  by  Mr.  Nye  on  ground-water  conditions  in  12  counties  in  the  Nueces 
area  of  the  Coastal  Plain,  in  parts  of  which  considerable  land  is  being  brought 
under  Irrigation  by  means  of  water  derived  from  wells. 

Utah. — Field  work  on  the  intensive  study  of  ground-water  discharge  in 
ESscalante  Valley,  Utah,  was  completed  by  W.  N.  White,  and  a  reiM>rt  on  the 
results  of  this  investigation  is  being  prepared.  The  report  on  the  utilisation 
of  Green  River,  in  Wyoming,  Colorado,  and  Utah,  was  completed  and  will  be 
published  as  a  water-supply  paper. 

Virginia. — ^Weekly  measurements  of  the  water  level  in  the  observation  well 
in  Arlington  County,  Va.,  were  continued  during  the  first  part  of  the  year, 
but  later  a  water-stage  recorder  was  installed  over  the  well  in  order  to  obtain 
a  continuous  record  of  the  fluctuations  of  the  water  table.  The  ground-water 
conditions  in  the  vicinity  of  Manassas  were  examined  by  O.  £2.  Meinser,  and 
a  brief  report  with  recommendations  by  him  was  transmitted  to  the  city 
authorities.  A  water-stage  recorder  was  installed  over  an  ebbing  and  flowing 
spring  (known  as  the  Tide  Spring),  near  Broadway,  and  a  conUnuous  record 
of  the  i)erformance  of  this  spring  for  nearly  a  year  was  obtained.  An  in- 
tensive study  of  the  thermal  springs  of  the  State  was  begun,  and  several 
months  were  spent  in  field  work  by  Frank  Reeves,  of  the  geologic  branch, 
and  R.  P.  Meacham,  of  the  State  Geological  Survey,  on  a  survey  of  the  springs 
of  the  western  ptirt  of  the  State  with  special  reference  to  their  temperature. 
The  investigations  of  the  ebbing  and  fiowing  spring  and  of  the  thermal  springs 
of  the  State  are  carried  on  in  cooperation  with  the  State  geologist. 

Washington, — Work  has  been  continued  on  river  surveys  and  power  investi- 
gations of  streams  draining  the  Olympic  Range,  Wash. 

CONSERVA  TION  BRANCH 

HERMAN  STABLER,  Ckirf 

The  work  of  the  conservation  branch,  comprising  the  dassification 
of  public  lands  with  respect  to  mineral,  water-power,  and  agricultnral 
value  and  the  technical  supervision  of  mineral  and  power  develop- 
ment on  such  lands  and  of  mineral  development  on  Indian  lands  in- 
creased materially  during  the  fiscal  year  1928.  It  was  directed  in 
that  year  through  four  administrative  divisions  as  follows: 

Mineral  classification  division,  J.  D.  Northrop,  senior  geologist,  in  charge: 
Power  division,  B.  E.  Jones,  hydrauUc  engineer,  in  charge. 
Agricultural  division,  J.  F.  Deeds,  hydraulic  engineer,  in  charge. 
Mineral  leasing  division,  H.  I.  Smith,  chief  mining  supervisor,  in  charge. 
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PERSONNEL 

f^ersonnel  changes  during  the  fiscal  year  include  15  separations  (12 
i^ations,  2  deaths,  and  1  transfer^  and  18  additions.  On  June 
1928,  the  personnel  of  the  branch,  both  office  and  field,  numbered 
I,  consisting  of  83  professional  and  subprofessional  and  59  clerical 
ployees.  Of  these,  3  were  on  detail  the  entire  year  to  the  Federal 
wer  Commission. 

FUNDS 

The  fimds  appropriated  or  transferred  for  the  work  of  the  con- 
vation  branch  in  the  fiscal  year  were  as  follows : 

Chissiflcatlon  of  lands $200,000 

Supervision  of  leasing  operations 288,500 

Supervision  of  naval  reserve  operations 58. 700 

Repay,  Federal  Power  Commission 2,  502 

549,792 

rhis  aggregate  is  about  $35,000  less  than  in  1927  and  about  $72,000 
5  than  in  1926.  With  annually  diminishing  funds  and  annually 
:reasing  demands  for  service  the  task  of  affording  even  reasonable 
)tection  of  the  public  interest  in  its  natural  resources,  undeveloped 
i  under  development,  is  increasingly  difficult. 

CORRESPONDENCE 

during  the  year  35,076  letters  were  received  in  the  Washington 
ce,  an  increase  of  10,906,  or  45  per  cent,  over  1927.  About  36,800 
ces  of  miscellaneous  correspondence  were  also  received  for  inior- 
tion,  for  reference  to  the  appropriate  field  office,  or  for  filing, 
thin  the  same  period  27,152  letters  were  answered,  an  increase  of 
00,  or  nearly  46  per  cent,  and  about  13,600  additional  pieces  of 
scellaneous  correspondence  were  sent  out. 

SUMMARY  OF  UND-CLASSIFICATION  CASES 

The  activities  of  the  conservation  branch  with  respect  to  land 
ssification  include  the  preparation  of  reports  in  response  to  re- 
Bsts  for  data  or  action  on  specific  cases,  the  preparation  of  orders 
withdrawal  and  restoration  of  lands  not  involved  in  specific 
mests,  and  the  promulgation  of  broad  areal  classifications.  The 
llowing  table  summarizes  activity  with  respect  to  requests  for 
ta  or  action  on  specific  cases,  and  the  terms  "  gain  "  and  "  loss  " 
?nify,  respectively,  decrease  and  increase  in  the  number  of  cases 
inding.  Li  spite  of  strenuous  effort  and  the  voluntary  overtime 
ork  of  an  eflBcient  personnel  the  number  of  cases  pending  was 
reater  by  685,  or  20  per  cent,  at  the  end  of  the  year  than  at  its 
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General  summary  of  oaaet  involving  land  classifloation 


Class  of  cases 


Record  for  flscal  year  1927-28 


Beoordrizia 
reoeipcoffks 


Pend- 
ing 

Julyl, 
1927 


I 


Re- 

oeiyed 

during 

fiscal 

year 


General  Land  Office  requests: 

General 

Time  extensions 

Oil  development 

Application  for  classification  as  to 
mineral: 

General 

Coal 

Oil 

Phosphate 

Applications  for  mineral  permits 

Applications  for  mineral  leasee 

A pplications  forpatent,  potassiu m . . . 
Federal  Power  Commission  cases: 

Preliminary  permits 

Licenses 

Determinations  under  seq.  '24 

Applications  for  reclassification  as  to 

water  resources 

Applications  for  rights  of  way 

Irrigation  project  reports 

Applications  under  enlarged  home- 
stead acts 

Applications     under     stock-raising 

nomestead  acts 

Applications    under    ground-water 

reclamation  act 

Indian  Office  requests  for  information. 
Cases  in  national  forests 


480 

47 

585 


1 

5 
156 


1,003 
18 


10 
5 

7 
33 

5 

243 

1,171 

27 


3.803 


950 

076 

9,613 


4 
4 

643 
2 

4.722 

114 

1 

10 

2 

40 

33 

149 

11 

345 

3.395 

15 


12 


20.641 


Total 


1.430 

723 

10.198 


6 

9 

699 

2 

6.725 

132 

1 

16 
12 
45 

40 

182 

16 

588 

4,666 

42 


Acted 

on 

during 

fiscal 

jrear 


1.086 

682 

8,591 


4 

6 

601 

2 

5,342 

120 


13 


24.444 


6 
12 
37 

22 

161 

12 

374 

2,862 

84 


Pend- 
ing 
June  30. 
1928 


344 

41 
1.607 


1 

3 

98 


383 

12 

1 

10 


12 


8 

18 

31 

4 

214 

1,704 

8 


19,956 


4,488 


Gain 

orkws 

during 

fiscal 

year 


I 


Re- 
oeired 


Acted 
on 


+136  . 
+6  : 
-1,022 


+2 
+58 


+620 
+« 
-1 

-4 

+10 
-3 

-U 

+2 
+1 

+29 

-533 

+19 


1,677 

!.« 

12.858 

ii.a 

10 

9 

777 

U 

6,708 

«.« 

37 

V 

48,757 

4&n 

1.230 

i,« 

124 

a 

flO 

9 

24 

« 

196 

m 

711 

tt 

6,069 
900 

66,412 

121,940 

878 

9,605 

324 


38 


-685 


SUMMARY  OF  FIELD  OPERATIONS  BY  STATES 

Alaska, — Expended  $14,500  through  the  Alaskan  branch  for  snp^rision  of  9 
ci>al  leases,  7  coal  prospecting  permits,  and  1,028  oil  and  gas  prospecting  permits. 
Coal  produced,  106,382.66  tons ;  accrued  rent  and  royalty,  $19,495.19. 

Alabaana. — Supervised  1  coal  lease  and  4  oil  and  gas  prospecting  permits- 
Coal  produced,  43,523  tons ;  accrued  rent  and  royalty,  $4>352.30, 

Arizona. — Exan>ined  20  tracts  for  agricultural  classification.  Investigated  i 
reported  occurrence  of  sodium  near  Camp  Verde,  Yavapai  County.  Superrised 
7  coal  prospecting  permits,  5  sodium  permits,  28  potassium  permits,  and  668 
oil  and  gas  permits.  Reported  on  metalliferous  leases  and  lease  appUcatiott 
involving  lands  in  three  Indian  reservations  and  on  a  coal  snpiHy  for  ageocf 
use  on  four  reservations. 

Arkansas, — Supervised  1  coal  prospecting  permit  and  13  oil  and  gas  permits 

California, — Investigated  oil  and  gas  developpient  in  the  Poao  Crec^  tod 
Round  Mountain  districts,  Kern  County.  Examined  48  tracts  for  agricaltnnl 
classification.  Supervised  125  oil  and  gas  leases,  2,087  oil  and  gas  prospectlBS 
permits,  6  coul  permits,  4  sodium  permits,  4  potassium  leases,  and  1  potassiaiD 
permit,  involving  public  lands.  Oil  produced,  6,834,749  barrels;  natural  gM 
568,656,000  cubic  feet;  natural-gas  gasoline,  4,139,339.82  galloos;  coal.  3  toos: 
sodium  borate,  3,809.90  tons ;  sodium  carbonate,  6,061.30  tons.  Total  rent  tod 
royalty  accinied.  $684,050.49.  Supervised  26  oil  and  gas  leases  on  Naval  P«tio- 
leum  Reserves  Nos.  1  and  2.  Oil  produced,  9,690,573.93  barrels ;  natural  gas. 
9,077,967,000  cubic  feet ;  natural-gas  gasoline,  24,797,264  gallons.  Total  rent  and 
royalty  accrued,  $2,198,412.07. 

Colorado. — Examined  5  tracts  in  Las  Animas  County  for  oil  and  gas  classic 
cation  and  1  tract  in  La  Plata  County  fur  coal  classification.  Made  stractaitl 
reconnaissance  of  30  townships  in  Bent,  Prowers,  and  Las  Animas  Coanties. 
Investigated  geologic  structure  of  lands  adjacent  to  Whiskey  Cred^  oil  seept  ifl 
Garfield  County.    Examined  40  tracts  for  agricultural  dassiflcation  and  id<<^ 
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gional  inyestigations  of  agricultural  utility  precedent  to  broad  areal  classifl- 

tion  in  the  eastern  and  northwestern  parts  of  the  State.    Supenrised  12  oil 

d  gas  leases,  68  coal  leases,  7  coal  licenses,  3,129  oil  and  gas  prospecting  per- 

ts,  32  coal  permits,  and  19  potassium  permits.    Oil  produced,  921,641  barrels ; 

tural  gas,  14,360,CKX>  cubic  feet;  natural-gas  gas<^ine,  93,465  gallons;  coal, 

^,650.40  tons.    Total  rents  and  royalties  accrued,  $102,707.44. 

h'lorida, — Examined  1  area  in  Alachua  Ck>unty  and  2  areas  in  Citrus  County 

r  phosphate  classification. 

Tdaho. — Investigated  power  resources  of  North,   Middle,   and   South  F6rks 

Boise  Rlveri  and  geologic  conditions  affecting  one  dam  site  on  the  South 
rk.  Examined  53  tracts  for  agricultural  classification.  Supervised  2  phos- 
ate  leases,  247  oil  and  gas  prospecting  permits,  4  coal  permits,  and  2  sodium 
nnits.  Phosphate  rock  produced,  23,459.95  tons.  Accrued  rents  and  royalties, 
629.85. 

Kam<is, — Made  regional  investigations  in  western  Kansas  precedent  to  broad 
eai  classification  as  to  agricultural  utility.  Supervised  6  oil  and  gas  pros- 
cting  permits. 

Louisiana. — Investigated  the  status  of  oil  and  gas  devel(H>nient  in  the  Cross 
.ke  district,  Caddo  Parish.  Supervised  6  oil  and  gas  leases  and  50  prospect- 
;  permits.  Oil  produced,  9,509  barrels;  natural  gas,  339,308^000  cubic  feet; 
tural-gas  gasoline,  74,535  gallons.  Total  rents  and  royalties  accrued,  $3,829.21. 
Michiffon. — Supervised  1  oil  and  gas  prospecting  iiermit 
Mississippi. — Supervised  3  oil  and  gas  prospecting  permits. 
Montana. — Examined  through  the  geologic  branch  6  townships  in  Powder 
ver  County  and  14  townships  in  McCone  County,  for  coal  classification,  and 
termined  the  geologic  canditions  affecting  one  dam  site  on  the  South.  Fork 

Flathead  River.  Examined  83  tracts  for  agricultural  classification.  Super- 
sed  47  oil  and  gas  leases,  51  coal  leases,  11  coal  licenses^  1,855  oil  and  gas 
ospecting  permits,  and  17  coal  permits  involving  public  lands.  Oil  produced. 
8,286  barrels ;  natural  gas,  193,824  cubic  feet ;  coal,  278,886.33  tons.  Total  rent 
d  royalty  accrued,  $107,964.87.  On  behalf  of  the  Ofl^ce  of  Indian  Affairs 
ercised  supervision  over  49  oil  and  gas  leases  involving  tribal  and  restricted 
ids  of  the  Blackfeet  and  Crow  Indians,  and  examined  land  sought  under  a 
id-silver  lease  on  the  Rocky  Boy  Indian  Reservation. 

Nebraska. — Examined  10  tracts  for  agricultural  classification  and  made  re- 
>Dal  investigations  in  western  Nebraska  to  afford  basis  for  broad  areal  classi- 
ation  as  to  agricultural  utility.  Supervised  4  oil  and  gas-prospecting  permits. 
Nevada. — Examined  40  tracts  for  agricultural  classification.  Supervised  1 
Hum  lease,  506  oil  and  gas-prospecting  permits,  3  coal  permits,  and  8  sodium 
rmits.  Sodium  sulphate  produced  750  tons,  coal  produced  91.15  tons.  Total 
Its  and  royalties  accrued,  $1,462.79. 

New  MeaHco. — ^Examined  41  tracts  in  Guadalupe,  Quay,  Curry,  Roosevelt,  De 
Lca,  Chaves,  Eddy,  Lea,  Valencia,  San  Juan,  and  Rio  Arriba  Counties  for  oil 
d  gas  classification.  Made  geologic  examination  and  published  structure- 
Atoar  map  of  the  Artesia  oil  fi^d,  Eddy  County.  Began  geologic  examination 
rough  the  geologic  branch  of  McKinley  and  Sandoval  Counties  for  coal  classi- 
ation.  Supervised  13  coal  leases,  6  oil  and  gas  leases,  4,286  oil  and  gas-pros- 
cting  permits,  59  coal  permits,  71  potassium  permits,  and  2  sodium  permits, 
solving  public  lands.  Coal  produced  74,462.82  tons,  oil  72,384  barrels,  natural 
B  (volume  not  measured),  natural-gas  gasoline  6,991  gallona  Total  rents  and 
^alties  accrued  $25,466.39.  On  behalf  of  the  Ofl9ce  of  Indian  Affairs,  exercised 
pervision  over  60  oil  and  gas  leases,  involving  tribal  and  allotted  lands  of  the 
Lvajo  Indians,  and  rendered  advisory  service  in  connection  with  the  leasing  of 
Bl  lands  or  with  obtaining  coal  for  school  and  agency  use  on  four  Indian 
servations. 
North  Dakota: — ^Examined  7  tracts  for  agricultural  classification.    Supervised 

coal  leases,  2  coal  licenses,  5  coal-prospecting  permits,  and  29  oil  and  gas- 
ospecting  permits.  Coal  produced  404,456.71  tons,  or  22  per  cent  of  the  entire 
Al  production  of  the  State.  Total  rent  and  royalty  accrued,  $30,323.88. 
Oklahoma. — Continued,  in  cooperation  with  the  Oklahoma  Geological  Sur- 
jr,  the  geologic  examination  of  segregated  Choctaw  and  Chickasaw  coal  lands 
gun  in  1927.    Supervised  on  public  lands  18'  oil  and  gas  leases  involving  lands 

the  bed  of  Red  River,  Tillman  County,  and  85  oil  and  gas-prospecting  per^ 
ts.  Oil  produced  602,165  barrels;  natural-gas  gasoline,  1,298,568  gallons; 
:al  rents  and  royalties  accrued,  $147,974.25.  Supervised  on  Indian  lands 
,515  oil  and  gas  leases  involving  929,753  acres  and  5,731  producing  wells; 
croed  rents  and  royalties,  $6,140,000;76.    Supei  vised  on  segregated  lands  ot 
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the  Choctaw  and  Chickasaw  Nations  78  coal  leases  and  1  asphalt  lease,  on  re- 
stricted allotted  lands  of  the  Cherokee  Nation  10  coal  leases  and  1  lead  and  sine 
lease,  on  restricted  allotted  lands  of  the  Creek  Nation  43  coal  leases  and  1  vol- 
canic-ash lease,  and  on  restricted  allotted  lands  of  the  Choctaw  Nation  10  coal 
leases;  total  area  under  supervision,  399,428  acres;  coal  produced,  654,920^ 
tons  from  07  leaseholds.  Supervised  on  restricted  Quapaw  lands,  55  lead  and 
zinc  leases  involving  7,284  acres  and  49  subleases  involving  2,374  acres;  con- 
centrates produced,  215,993  tons;  sale  value  (9,425,525.78,  accraed  royalty 
$894,820.30. 

Oregon. — Investigated  power  resources  on  Umpqua  and  Molalla  Bivera.  Ex- 
amined 40  tracts  for  agricultural  classification.  Supervised  2  coal  leases,  1  oil- 
shale  lease,  50  oil  and  gas-prospecting  permits,  1  coal  permit,  and  1  potassium 
permit.    Coal  produced,  1,280.03  tons.    Accrued  rents  and  royalties,  $948. 

South  Dakota. — Examined  16  tracts  for  agricultural  classification.  Super- 
vised 1  coal  lease  and  118  oil  and  gas-prospecting  permits.  Coal  produced, 
422.68  tons ;  accrued  rent  and  royalty  $43.32. 

Utah. — Investigated  power  resources  on  Provo  River.  Examined  one  tract  In 
Uintah  County  for  asphalt  classification  and  another  in  the  same  county  for  ooal 
classification.  Continued  through  the  geologic  branch  broad  areal  investigation 
of  stratigraphy  and  structure  in  Grand  and  San  Juan  Counties  for  oil  and  gas 
classification.  Began  geologic  investigations  in  Cache  County  for  phosphate 
classification.  Examined  64  widely  scattered  tracts  for  agricultural  classifica- 
tion. Suiiervised  43  coal  leases,  2  coal  licenses,  4  oil  and  gas  leases,  3,289  oil 
and  gas  prospecting  permits,  21  coal  permits,  17  potassium  permits,  and  3  sodiom 
permits.  Coul  produced,  432,708  tons;  petroleum,  2,255  barrels;  natural  gas, 
1,064,726,000  cubic  feet    Total  rents  and  royalties  accrued,  $78,719.70. 

Waehhiffton. — Investigated  power  resources  on  Eiwha,  Quinault,  Hoh,  and 
Soleduck  Rivers  and  geologic  conditions  affecting  two  dam  sites  on  C<4umbia 
liiver.  Examined  5  tracts  for  agricultural  classification.  Supervised  1  coal 
lease,  9  coal  inrospecting  permits,  74  oil  and  gas  permits,  and  1  sodium  pennit 
Coal  produced^  33,724  tons.    Accrued  rents  and  royalties,  $3,496.22. 

West  Virginia^ — ^Provided  technical  testimony  on  behalf  of  the  State  in  the 
prosecution  and  conviction  of  A.  D.  Williams  and  E.  D!  £Yy  for  violation  of  the 
West  Virginia  speculative  securities  act  in  the  circuit  court  for  Pocabontai 
County,  and  on  behalf  of  the  Federal  Government  in  the  indictment,  prosecu- 
tion, and  conviction  of  the  same  defendants  for  using  the  mails  to  defraud,  in 
the  District  Court  of  the  United  States  for  the  Southern  District  of  West 
Virginia  at  Charleston ;  these  actions  resulting  from  sales  of  stock  Involving  an 
oil  and  gas  prospecting  permit  in  Natrona  County,  Wyo. 

Wyoming, — ^Examined  lands  in  Lincoln  County  for  phosphate  classification 
and  lands  in  Sublette,  Teton,  Big  Horn,  and  Converse  Counties  for  oil  and  gas 
classification.  Examined  55  widely  scattered  tracts  for  agricultural  dassifl- 
catioti.  Supervised  on  public  lands  299  oil  and  gas  leases,  35  coal  leases,  5  coal 
licenses,  4.285  oil  and  gas  prospecting  permits,  15  coal  permits,  and  1  sodium 
permit.  Petroleum  produced,  14,659,561  barrels;  natural  gas,  16^741,152,000 
cubic  feet;  natural-gas  gasoline,  34,084,894  gallons;  coal,  1,184,658  tons;  total 
rents  and  royalties  accrued,  $2,909,405.61.  Supervised  57  productive  wells  oo 
naval  petroleum  reserve  No.  3,  which  produced  149,285  barrels  of  petroleiiia, 
795,854,000  cubic  feet  of  natural  gas,  and  743,179  gallons  of  natural-gas  gasoline, 
the  aggregate  royalty  value  of  which  was  $33,963.82.  Supervised  on  tribal  and 
allotted  restricted  lands  of  the  Shoshone  Indians,  74  oil  and  gas  leases. 

mineraljclassification  division 

The  work  of  the  mineral-classification  division  involves  the  with- 
drawal, classification,  and  restoration  of  public  lands  according  to 
their  mineral  value  and  the  determination  of  all  questions  of  geo- 
logic fact  or  inference  arising  prior  to  the  issuance  of  a  prospecting 
permit  or  a  lease  for  publicly  owned  mineral  lands  or  mineral  depos- 
its. It  includes  also  the  planning  and  execution,  chiefly  through  tJie 
geologic  branch,  of  field  investigations  required  to  provide  the  basis 
for  appropriate  action  or  recommendation.  The  results  of  its  work 
take  the  lorm  of  mineral  classifications,  of  orders  of  withdrawal, 
modification^  and  restoratiou^  and  of  reports  concerning  the  mineral 
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l[iaracter  of  specific  lands  for  the  information  and  guidance  of  Gov- 
mment  bureaus  and  departments  charged  with  the  administration  of 
e  public-land  and  Indian-land  laws. 

Little  progress  was  made  in   1928  in  classifying  i\w  vast  areas 

liroughout  the  West  that  are  still  embraced  in  mineral  withdrawuLs. 

be  results  accomplished  include,  however,  net  decreases  of  720  acres 

Ti  the  total  area  of  outstanding  coal  withdrawals,  of  H,1)(>0  acres  in 

lie  total  area  of  outstanding  petroleum  withdrawals,  and  of  13,27^) 

ores  in  the  total  area  of  outstanding  phosphate  reserves. 

The  gross  areas  already  classified  as  valuable  for  mineral  and  those 

emaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain  min- 

rals  under  the  act  of  June  25,  1910,  are  shown  in  the  following 

able: 


of  outstwfiding  mineral  withdrairaJa  and  classifications,  June  SOy  J9Z8, 
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The  functions  of  this  division  in  connection  with  administration 
the  mineral  leasing  laws,  fully  described  in  earlier  reports,  were 
Xxiaterially  increased  m  1928  by  reason  of  an  intensive  campaign  in 
"fche  General  Land  Office  to  cancel  oil  and  gas  prospecting  permits 
'the  terms  of  which  had  had  no  compliance.  This  action  is  predicated 
On  reports  from  the  Geological  Survey  showing  that  the  physical 
csondition  of  each  permit  holding  interposes  no  bar  and  that  no  test 
^ell  competent  to  establish  the  oil  or  nonoil  character  of  the  land 
is  being  drilled  elsewhere  within  the  limits  of  the  geologic  structural 
feature  involved.  Requests  for  reports  of  this  type  numbered  9,618 
in  1928,  compared  with  1,428  in  1927,  and  more  than  1,000  were 
^iWaiting  resix)nse  on  June  30,  1928. 

The  following  table  summarizes  the  year's  work  to  the  extent  that 
it  involves  technical  reports  on  original  applications  for  permit  or 
l^ase  rights  under  the  leasing  laws.  One  application  for  patent  under 
*  lie  potassium  law  of  October  2,  1917,  was  received  during  the  year 
^-nd  was  pending  at  its  end. 
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Applications  reooived,  acted  tm^  and  pending  under  the  mineraHeating  «^ 

■fiscal  year  1928 


Mineral 

Permits 

Leases 

Received 

Acted  on 

Pending 

Received 

Acted  oo 

Peodlv 

on  and  KM . .   , .  . 

4,434 

5,025 
180 

377 
6 

1 
00 
4 
1 
5 
4 

3 

100 
0 

1 

3 

4 

Coal '.'. 

f 

PhosDhate - - 

1 

RodluTO -                           - ,  _  -  _ 

12 
112 

12 
116 

PotaashiTii 

2 

Ollghalft 

Salphur.. - 

1 

« 

In  furtherance  of  the  task  delegated  to  the  Geological  Survey  by 
section  2  of  the  departmental  regulations  pertaining  to  oil  and  ps 
leases  and  prospecting  permits,  definitions  of  the  "  known  geologicil 
structure"  of  the  following  producing  fields  were  prepared  and 
promulgated  during  the  year : 

Ashley  Creek,  Utah ;  1,240  acres ;  promulgated  October  14,  1927. 
Lost  Soldier,  Wyo. ;  960  acres ;  promulgated  July  28,  1927. 
South  Sunshine,  Wyo. ;  2,702  acres ;  promulgated  August  4,  1927. 

The  net  area  included  in  outstanding  definitions*  of  the  "  known 
geological  structure  "  of  producing  oil  and  gas  fields  on  June  30, 
1928,  was  517,745  acres,  in  California,  Colorado,  Montana,  New 
Mexico,  Oklahoma,  Utah,  and  Wyoming. 

Geologic  field  work  required  in  the  solution  of  the  problems  of 
this  division  is  performed  in  part  by  summer  detail  of  Washington 
employees,  in  part  bv  a  division  geologist  with  permanent  head- 
quarters in  Denver,  Colo.,  and  in  part  by  the  geologic  branch  at  the 
expense  of  the  conservation  branch.  The  work  accomplished  in  1928 
is  included  in  the  branch  summary  of  field  operations  by  States 
beginning  on  page  52. 

POWER  DIVISION 

The  work  of  the  power  division  consists  primarily  in  obtainii^ 
and  making  available  for  use  in  the  administration  of  the  public 
land  laws  information  as  to  the  water-power  resources  of  the  public 
lands.  The  specific  problems  on  which  reports  are  made  ordinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
that  are  or  may  be  subject  to  disposal  under  public  land  laws.  An 
endeavor  is  made  to  determine  the  proper  administrative  action  bj 
which  the  possibility  of  power  development  may  be  preserved  with 
minimum  interference  with  agricultural,  transportation,  or  other 
interests.  In  the  course  of  this  work  a  review  of  all  power  reserves 
is  carried  on  in  order  that  all  land  having  primary  value  for  the 
development  of  power,  and  only  such  land,  shall  be  reserved  for  thai 
purpose.  The  extent  of  this  task  is  indicated  by  the  fact  that  areas 
aggregating  more  than  6,000,000  acres  are  now  included  in  power 
reserves  whose  use  will  be  required  for  the  development  of  about 
15,000,000  continuous  horsepower. 
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order  that  this  information  may  be  made  substantially  com- 
5,  areas  not  thoroughly  surveyed  are  designated  for  exammation 
he  topographic  and  water-resources  branches  of  the  Geological 
^ey.  The  field  projects  undertaken  during  the  year  to  obtain 
rmation  for  power  classification,  including  plan  and  profile  sur- 
,  power-site  and  reservoir-site  investigations,  and  geologic  studies 
Etm  sites,  are  included  in  the  branch  Kummary  of  field  operations 
>tates  (pp.  52-54). 

le  information  obtained  in  the  field  is  indexed  and  incorporated 
1  inventory  of  water  resources  which,  when  complete,  will  enable 
Geological  Survey  to  give  competent  advice  on  short  notice  as 
le  manner  in  which  each  tract  of  public  land  having  value  for 
3r  can  best  be  used  in  connection  with  the  development  of  water 
sr  and  as  to  the  relation  of  such  use  to  other  possible  uses  of  the 
:.  Copies  of  many  of  the  reports  on  the  power  possibilities  of  the 
ims  examined  have  been  placed  in  the  district  offices  of  the 
ogical  Survey  for  public  inspection,  and  notices  of  the  availabil- 
•f  the  reports  have  Tbeen  sent  to  the  press. 

le  work  of  the  division  is  briefly  summarized  in  the  accompany- 
tables  showing  power-site  reserves  and  outstanding  water- 
irces  withdrawals  and  classifications  and  in  the  general  summary 
ises  involving  land  classification  (p.  52). 

irsuant  to  instructions  of  the  Secretary  of  the  Interior  dated 
ust  24, 1916  (45  L.  D.  326),  permittees  under  the  act  of  February 
901  (31  Stat.  790),  and  erontees  under  the  act  of  March  4, 1911 
Stat.  1253),  to  whom  ri^ts  have  been  granted  by  the  Secretary 
\  January  1,  1913,  were  called  upon  for  detailed  reports  of  the 
ation  or  development  of  their  power  systems  during  the  calendar 

1927.  The  total  installation  of  the  reporting  companies  is 
),000  kilowatts,  of  which  2,024,000  kilowatts  is  installed  at 
•aulic  plants.  The  total  energy  generated  was  8,116,000,000 
?att-hours,  of  which  more  than  7,546,000,000  kilowatt-hours  was 
rated  by  water  power.  That  generated  by  steam  has  decreased 
)00,000  kilowatt-hours,  but  the  energy  generated  by  water  power 
increased  1,026,000,000  kilowatt-hours,  making  the  net  increase 
100,000  kilowatt-hours. 

Potoer  output  of  permittees  and  grantees,  1916-1927 
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Increase  or  decreaae 

Year 

Kilowatt- 
hours 

Increase  or  decrease 

r 

Kilowatt- 
hoars 

Per 

cent 

Kilowatt- 
hours 

Per 
cent 

1,200,000,000 
3,000,000,000 
3,200,000,000 
3,100,000,000 
4,300,000,000 
3,725,000,000 

1922 

1928 

1924 

1925 

1926 

1927 

4,947,000,000 
5,910,000,000 
0,100,000,000 
«,  930,000, 000 
7,800,000,000 
8,116,000,000 

+1,222,000,000 
-HW3, 000,000 
+164,000,000 
-f8S0,000,000 
+870,000,000 
+316,000,000 

-f38 

•  (III) 

+800,000,000 
+1,200,000,000 

-100,000,000 
+1,100,000,000 

-475,000,000 

+«7 
+60 
-3 
+35 
-11 

+19 

+3 

+14 

+13 

+4 
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AGRICULTURAL  DIVISION 

The  functions  of  the  agricultural  division  consist  of  the  classifica- 
tion of  lands  under  the  enlarged  homestead  law  as  nonirri^able ; 
the  classification  of  lands  under  the  Nevada  ground-water  reclama- 
tion law  as  nontimbered  and  not  known  to  be  susceptible  of  suc- 
cessful irrigation;  the  preparation  of  reports  on  the  sufficiency  of 
the  water  supply  and  the  general  feasibility  of  irrigation  projects 
that  require  some  form  oi  Federal  approval  in  connection  with 
the  administration  of  public  land  laws ;  the  initiation  of  withdrawals 
of  land  for  reservoir  sites  and  for  public  watering  places;  and  the 
classification  as  stock-raising  lands  under  the  stock-raising  homestead 
law  of  tracts  whose  surface  is  chiefly  valuable  for  grazing  and  rais- 
ing forage  crops,  does  not  contain  merchantable  timber,  is  not  sus- 
ceptible of  successful  irrigation  from  any  known  source  of  water 
supply,  and  is  of  such  character  that  640  acres  is  reasonably  required 
for  the  support  of  a  f amihr. 

Applications  for  classification  are  disposed  of  in  accordance  with 
the  results  of  field  examinations  by  members  of  the  division  and  with 
information  obtained  from  other  sources.  Applications  in  some 
regions  lead  to  the  planning  and  execution  of  broad  field  studies  that 
result  in  the  classification  of  large  areas  and  provide  in  advance  the 
basis  for  appropriate  action  on  new  applications. 

The  number  of  cases  received  and  acted  on  during  the  fiscal  year 
by  the  agricultural  division  is  shown  in  the  general  summary  of 
::ases  (p.  62).  It  increased  about  12  per  cent  above  the  number 
received  in  1927  and  resulted  in  an  arrearage  33  per  cent  greater  at 
:he  end  of  1928  than  at  the  end  of  1927. 

In  the  field  broad  areal  studies  were  continued  in  the  central 
jrreat  Plains  region  in  Colorado,  Kansas,  Nebraska,  and  Wyoming 
md  were  begun  in  the  Colorado  Basin  region  in  northwestern  Colo- 
rado and  southwestern  Wyoming.  ' 

The  first  of  a  series  of  maps  showing  the  agricultural  utility  of 
;he  central  Great  Plains  was  published,  together  with  a  brief  text 
iiscussing  the  agricultural  characteristics  of  each  of  its  several  parts. 
This  series  of  maps  is  uniform  with  the  series  of  eight  relating 
»  the  northern  Great  Plains  prepared  in  cooperation  with  the 
Department  of  Agriculture  in  1927  and  published  in  a  preliminary 
edition  in  that  year. 

During  the  fiscal  year  1928  the  area  designated  under  the  Nevada 
jround-water  reclamation  act  as  a  result  of  the  work  of  the  division 
^as  increased  42,920  acres,  to  a  total  of  1,619^15  acres.  Outstand- 
ing withdrawals,  aggregating  11,630  acres,  under  the  act  of  October 
2, 1888  (26  Stat.  627),  on  the  basis  of  a  selection  by  the  Director  of 
the  Geological  Survey,  remained  unchanged.  Other  results  of  the 
division's  work  are  tabulated  in  the  summaries  of  enlarged  and  stock- 
raising  homestead  designations  and  the  general  summary  of  cases. 
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By  blanket  order  of  withdrawal  creating  public  water  reserve 
No.  107,  which  received  Executive  approval  April  17,  1926,  every 
smallest  legal  subdivision  of  the  public^and  surveys  which  is  vacant 
unappropriated  public  land  and  contains  a  spring  or  water  hole  and 
all  land  within  a  quarter  of  a  mile  of  every  spring  or  water  hole 
located  on  unsurveyed  public  land  was  reserved  for  public  use  and 
in  aid  of  pending  legislation.  This  order  obviated  the  necessity  for 
future  withdrawals  of  specific  tracts  containing  springs  or  water 
hole^  valuable  for  stock  watering  but  requires  a  deternnnation  by 
the  division  with  respect  to  all  entries  of  public  land,  whether  or  not 
any  of  the  subdivisions  involved  are  in  fact  affected  by  it.  On  the 
basis  of  such  determination  orders  of  interpretation  are  issued  from 
time  to  time  listing  by  legal  subdivisions  of  the  public-land  survey 
any  tracts  found  to  contain  a  water  supply  affected  by  the  order. 
New  withdrawals  of  this  type  are  made  to  reserve  lands  along 
streams  and  are  also  made  from  time  to  time  for  special  public  pur- 
poses. The  extent  of  outstanding  reserves  of  this  type  and  of  current 
action  affecting  them  is  shown  in  the  following  table : 

Public-water  retervet,  in  aores 

IndailM  ams  wltbdrawn  under  the  act  of  Judo  29,  IBIO  (41  Stat.,  lOAS),  as  amraded  by  tb«  act  ot  ADf . 
^   K.10  .— o.-.     .n^   — 1 J. 1..1 _i — 1 •— hoke  Id  accordancawUhlhepro- 
Bd  pTDtsctioD ,  dnlnate  icMriDin. 


MlffERALLEASlffC  DIVISION 

The  work  of  the  mineral-leasing  division  is  supervisory  (both 
inspectional  and  regulatory)  with  respect  to  operations  for  the  dis- 
covery and  development  or  petroleum,  natural  gas,  oil  shale,  coal, 
phosphate,  sodium,  potassium,  and  sulphur  on  public  lands;  of  pe- 
troleum and  natural  gas  on  naval  petroleum  reserv&s;  and  of  a 
variety  of  minerals  on  Indian  lands.  This  work  is  carried  on  with 
>  Diimmum  of  administrative  supervision  from  Washington  through 
district  offices  and  suboffices  at  or  near  the  primary  centers  of  mining 
or  drilling  activity,  under  the  direction  of  responsible  engineers  who 
Jisve  full  authority  to  represent  the  Government  within  their  juris- 
diction and  to  enforce  compliance  with  the  law  and  regulations  under 
•^hich  operations  are  conducted. 
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ACTIVITIES  ON  THE  PUBUC  DOMAIN 


Suj)ervisory  work  on  lands  containing  publicly  owned  mineral 
deposits  was  increased  during  the  fiscal  year  1928  by  the  issuance  of 
leases,  licenses,  and  prospecting  permits  as  follows : 


Leases: 

oil  and  gas.. 

Coal 

Lioenses: 

Coal 


Number 


47 
37 

8 


Acres 


21,045.83 
9,126.05 

320.00 


Permits: 

Oil  and  gas. 

Coal 

Potassium. 
Sodium 


Number 


Acres 


4,406 
83 
85 
14 


4,568 


7,550. 9B8.9 

100,4«.63 

197,307.8 

21, 421. « 


7,870^  lOa  72 


During  the  same  period  supervisory  work  was  decreased  by  reason 
of  the  cancellation  of  5  coal  leases,  1  oil  and  gas  lease,  5  coal  pros- 
pecting permits,  1  sodium  permit,  50  potassium  permits,  and  7,765 
oil  and  gas  permits. 

The  following  table  shows,  by  States  and  by  minerals,  the  total 
number  of  prospecting  permits,  leases,  and  licenses  involving  public 
land  under  supervision  at  the  end  of  the  fiscal  year : 

Mineral  leaseSt  lice^isesj  and  permits  on  the  public  domain  and  naral  petroleum 
reserves  under  supervision  of  the  Geological  Burvey  June  SO,  1928 


Coal 

Oil  and  gas 

state 

Leases 

• 

Permits 

Licenses 

• 

Leeaee 

PenniU 
(numbff) 

Num- 
ber 

0 

1 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

(num- 
ber) 

Alaska 

11,307.28 
1,840.00 

7 

12,115.66 

1.0V 

Alabama    . ., 

4 

Arizona - 

7 

1 

6 

32 

4 

16,560.00 
12a  00 

4,478.51 
20,252.00 

5.402.01 

M 

Arkan*<a5 

•  «  •-. 

•••••••*••—• 

13 

California 

•  151 
12 

%oe: 

Colorado 

68 

11,007.65 

7 

280.66 

3.19 

Idaho - 

217 

Kansas 

i:..\_ 

6 

Ijouisiana ..- 

; 



« 

»» 

Michiiran 

.. . .. _|. _.--.-.-  — 

1 

Mississippi 

1 

Montana  ^                         .  ,.    , , 

50 

6,694.21 

0 

7,60a00 

8 

319.95 

47 

1,8» 

Nebraska 

4 

Nevada 

3 

50 

2 

6,021.88 

08. 66a  21 

320.46 

sm 

New  Mexico.... 

13 
41 

6. 41a  38 
5,856.44 

6 

4,S« 

North  Dakota 

1 

4a  00 

9 

Oklahoma 

T4 

Red  River 

i 

18 

11 

Oregon 

2 

1 

43 

1 
35 

1. 895. 24 

70.04 

33,  WS2.  77 

6oaoo 

15, 082. 08 

i 

40.00 

» 

South  Dakota 

•  .  .  ..     ' 

10 

Utah 

21 

0 

15 

22.402.64 

5.862.33 

11,014.69 

2 

12a  00 

■        4 

! 

S,» 

Washington... 

74 

Wyoming 

6 

190.95 

299 

1S5 

264 

05,625.00 

176 

211,841.20 

2S 

990.99 

M3 

21.W 

•  Includes  15  leases  on  naval  petroleum  reserves  Nos.  1  and  2  under  the  act  of  Feb.  25,  1920,  and  11  oa 
naval  petroleum  reserves  Nos.  1  and  2  under  the  act  of  June  4, 1920. 

^  Oil  and  gas  permits  in  Louisiana  include  the  right  to  lea.w  sulphur  deposits  discovered  whOe  prospedioc 
for  oil  and  gas. 
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Mineral  leases,  licenses,  and  permits  on  the  publio  domain  and  naval  petroleum 
reserves  under  supervision  of  the  Geological  Survey  June  SO,  iP28--Contd. 


Sodium 

Potassium 

SUte 

Leases 

Permits 

Leases               Permits 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

(.1 

Acres 

Aiixona 

5 

4 

12,480.00 
5,115.96 

67,44a  00 

California 

4 

7,783.80 

0,04a  00 

2,550.68 

Colorado 

37,045.00 

Idaho 

2 

8 

2 

3,254.11 
16, 661. 04 

6, 12a  00 

2,538.67 

Nevada 

1 

1.440.00 

t 

New  Mexico — 

/    20 
\«51 

17 

42, 96a  00 

Oregon 

120, 96a  00 
%56aoo 

T7U»i 

8 

3, 84a  00 

36,0g&68 

Washington 

Wyoming 

1 

1,245.00 

1 

1,44a  00 

25 

47, 716. 11 

4 

7,783.80 

137 

313,00L98 

•  f 

•  Act  of  Feb.  7, 1927. 

Also  Idaho,  2  phosphate  leases,  1,700  acres:  Oregon,  1  oil'Shale  lease,  2,680  acres.    Total,  815  leases;  23. 
licenses;  22,054  permits;  grand  total  22,892. 

The  total  number  of  licenses  and  permits  issued  by  the  Secretary 
of  the  Interior  had  been  318  leases,  1,019  permits,  and  136  licenses  for 
coal,  18  leases  and  648  permits  for  potash,  1  lease  and  80  permits  for 
sodium,  2  leases  each  for  oil  shale  and  phosphate,  and  591  leases  and 
32,256  permits  for  oil  and  gas. 

PRODUCTION 

In  the  fiscal  year  1928  an  increase  of  487,550  tons,  or  19  per  cent, 
was  recorded  in  the  production  of  coal  and  of  9,914  tons,  or  160  per 
cent,  in  the  production  of  sodium  minerals  from  public  lands,  com- 
pared with  1927.  In  the  same  period  a  decrease  of  2,277,552  barrels, 
or  8  per  cent,  was  recorded  in  the  production  of  petroleum  and  of  394. 
tons,  or  about  1.6  per  cent,  in  the  production  of  phosphate  rock. 
Prospecting  for  potassium  minerals  was  continued  with  good  suc- 
cess in  Eddy  County,  N.  Mex.,  but  no  potassium  salts  were  produced 
there  nor  from  public  lands  under  potassium  lease  in  the  Searles 
Lake  district,  California,  or  the  Salduro  district,  Utah. 

Statistics  relating  to  the  production  of  petroleum,  natural  gas, 
ilatural-gas  j^asoline,  coal,  phosphate,  and  soaium  under  Government 
leases,  permits,  and  licenses  involving  public  land  are  sunmiarized  in 
the  following  tables : 

17767—28 0 
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Petrolewm  produced  from  publU>  lmnd9 

Total 


Fiscal  year 

ProductioD 
(barrels) 

Royalty  oil 

1 

Rosralty  Talae 

Total 

(barrels) 
21. 884. 217. 52 

Oil 

Qas 

Gasoline 

1921-1025 

118,333.964.01 
29, 712, 876. 16 
25,648,101.43 
23,370.549.38 

XXL  03fL  4M.  47 

$306,543.30 
93,506.20 
01, 706. 54 

$251, 197. 70 
154,265.43 
172L  175.  •» 

$33,568,235.47 

1926 

4. 431. 563. 63       7. 951. 665. 52 

8,100,4391)1 

1927 

3.562,124.54 
3,142,027.63 

5,741,485.97 
3, 519, 810. 55 

6,00e,4fi&ll 

1928 

108,570.86     107!  070. 66 

S.7S5.45I.41 

197,065,480.98 

33, 019, 933. 32     50. 151, 456. 51 

602,418.99     685,705.72 

51,52iLaLa 

1928,  by  SUtee 


Oalifomla... 

Colorado 

IfOuisiana 

Montana 

New  Mexico. 
Oklahoma... 

Utah 

Wyoming 


6, 334, 748. 72 

021, 64a  81 

9,609.01 

768,285.87 

72,383.96 

602,165.40 

2,254.83 

14,659,560.78 


818. 731. 50 

74,270.82 

973.00 

44,634.02 

12,61&56 

9^079.98 

315.64 

2, 095, 404. 11 


1649,039.95 

48,229.73 

1,749.58 

75,921.93 

12,054.11 

144,168.50 

43a  64 

2,588,214.11 


$3,000.61 
3,202:25 
1,868.24 
2,000.32 
1,187.00 


4.353.36 
02;  86a  06 


$22;  606. 78 
100.45 
211.30 


7.74 

3,805.75 


80,328.89 


$674. 647.  M 

51,«ILa 

3,8».S 

77,«a.S 

I3,M8.II 

147. 971 S 

4,784.00 

2.761,4(nL» 


State  details  for  previous  years  are  given  in  the  Forty-eighth  Annoal  Report.  In  addition  to  the  acenMd 
royalties  shown  above,  bonuses  on  sale  of  oil  leases  amounted  to  $672^000  in  California  and  $S00  Id 
Wyoming  in  1028. 

Goal  produced  from  le(ue$,  liceneee,  and  permite  on  public  lands,  in  tons,  by 

fiscal  years 


state 


1021>1086 


1026 


Alaska !  465,407.43 

Alabama 

California i 

Colorado I  827,871.38 

Montana j  252;073.n 

Nevada. 


06, 144. 74 
10^056.00 


New  Mexico... 
North  Dakota. 

Oregpn 

Soon  Dakota. 

Utah 

Wtshington... 
Wyoming 


74,427.26 

463^606138 

688.07 

1,842.63 

487,8(0.62 

104. 28a  43 

2,480^000.0$ 


363,433.61 
106,60216 


37,461.86 

163,633.79 

628.88 

1,074.00 

17^433.36 

16,0ia20 

06:(40a61 


6^207,670.71  {2,014,760.10 


1027 


03,416.14 

22,864.00 

3.00 

448,662.00 

278,806.48 


86,00&31 

216»64ai2 

423.68 

631.11 

882;  564. 80 

80,074.32 

1,00,087.30 


%Sl2JBmM 


1028 


106,382.66 

43,623.00 

3.00 

430^  66a  40 

278,886.18 

01.16 

74,462.82 

404,466.71 

1.26a  OS 

422.06 

4^707.00 

n,  726. 00 

1,184,667.66 


Total 


«    768,44ar 

i      76,433.0 

6.0$ 

2;  0601 507.fi 

1,000;  S51M 

OLU 

272;  357.8 

1. 2S7,2M.6I 

1,08L4I 

1^8m4l 

1,379»OOIL74 

6v68itSL» 


8,000,246J8  .IXnMMJI 


Sodium  salts  disposed  of  from  potassium  leases  (Co/i^omia),  in  tons,  5y  /Iscal 

years 


1921-1925 3, 145. 30 

IMe 430. 09 

1927 6, 911. 39 


1928 


ISkSn.tt 


24,mi.7S 

Phosphate  disposed  of  from  phosphate  leases  (Idaho) ,  in  ions,  by  fUoml  years 

1928 23. 409. 9ft 


1921-1925 6, 132. 44 

1920 343. 20 

1927 23,854.61 


63,790. 

Sodium  disposed  of  from  sodium  leases  (Xevada),  in  tons,  by  fiscal  yean 

1928 760. 


1JVJ1-1I)25 

1028 

1927 


248.  25 
233.53 
302.53 


1,634. 
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tOYALrr.  MEMTALS,  MHO  BONUSES 

i  following  Uble  the  accrued  income  from  mineral 

except  t 
W£l^     ad  teasii 
»17,  the 
g  act  of  February  ^5, 1820,  and  the  potassium  set  of  February  7, 

y,  rentolt,  and  bonMet  accrued  from  opemtbrn*  o»  puWc  Ittndt,  by  llM>l 


66 


FOBTY-KIKTH  BEPOBT  OF  QBOLOOIOAL  SURVEY 


Royalty,  rentals,  and  J>onit9e$  accrued  from  operations  on  public  lands — Gontd. 


• 

Coal 

Sodium 

Phos. 
phate 

• 

Potash 

Bcnoses 

TcUl 

Leases 

Permits 

,    1924 
AlfthftmA 

$460.00 
6,938.74 

$85,ooaoo 

$85. 40a  00 

5^9nu74 

Ctlifomia. 

$^208.76 

......... 

5^n.A 

36.6001 77 

18a«) 

2^864.  SI 

4,34183 

OL90L4I 

Colorsdo..... 

22,783.92 

$3,881.86 

25.00 

Mfiho 

$i8aoo 

Montana  -  .  ....... 

1,048.02 
3,650.99 
9,569.90 

1,216.29 

692.83 

21.56 

14.35 

96.50 

296.37 

489.44 

268.76 

Nttw  MaxIoo...  . 

North  Dakota 

■•"*'•■' "■ 

4oaoo 

Orason  ............. 

14  3t 

fknith  Dakota 

96n 

TTtah         

21,386.03 

5,335.76 

62;  967. 41 

104.00 

21,787.30 

Washington 

5,82Sia 
6il56il7 

Wyoming  

92a  00 

133,741.67 

6,977.95 

18a  00 

6,123.76 

86,620.00 

232,551% 

1926 
Alabama. . . 

92a  00 
6,636.76 

03a  00 

Alaffka. , 

5^636.75 

California 

7,079.19 

7,070.19 

Oolorado..  ^  ^  ^ .  - ... 

82,062.84 

1,033.86 

1,16L00 

34,347.60 

Idaho. 

839.22 

330.8 

Montana 

28,617.41 

632.26 

34.140-60 

Nflvada 

$301.07 

3OL07 

Nttw  Maxloo.  T 

2,469.67 

10^036.26 

872.46 

68.94 

38,328.27 

2,666.02 

90,892.19 

1,083.98 

S,681fiS 

North  Dakota 

IQ^OUl* 
987.80 

Oregon . - 

66.36 
118.23 
311. 20 

Soath  Dakota 

177.17 

Utah 

1,06a  00 

80.080.47 

WMhIngton   _ 

2.06101 

WyomJf^ir  , .  , . . 

930.98 

01,83117 

207,468.70 

4,176.84 

301.07 

339.22 

7,079.19 

2^301.00 

221,556.0 

1936 
Alabama 

1,006.60 
9,227.63 

1,00160 

Alaska. 

0,237.63 

Califomta. 

6,031.78 

6.0SI  7S 

C<dorado 

60,842l96 

87.66 

00,4Sa61 

T'lftho     ,     . 

605.00 

00100 

22, 114. 17 

423.94 

22;  SB.  11 

j^ioaoo 

IQLIOIOO 

Nevada. 

2,160.66 

New  Mexico 

3,288.34 

12,248.60 

972.80 

9L09 

84,770.71 

1,721.04 

114,867.82 

7,304.66 
67.00 

North  Dakota 

6.00 

iiiiOLN 

^Oregon. 

nm 

Bootb  Dakota 

136.25 
461.79 

337. 14 

Utah 

66L00 

8178130 

Washington.. 

1.73LM 

Wjmmlng 

60183 

116,30165 

3ia640.65 

8,986.13 

2,160.00 

696.00 

6»03L78 

656.00 

330,30160 

1927 
Alabama 

2,285.40 
11,327.50 

%3B1# 

Alaska. 

11,337.50 

California 

.75 
6,548.69 

6,217.60 

dToo 

6,311  IS 

Cokirado 

53,563.28 

O0L11107 

Idaho 

2, 54a  41 

3.  OH  41 

Montana 

32,845.58 

445.17 

38,30170 

Nevada 

1,44a  00 

■ 

1,41106 

New  Mexico 

9,873.85 

15. 251. 37 

1,048.00 

40. 8A 

09,789.08 

3,096.57 

114.148.44 

1.45a  00 
27.77 

136.00 

11,46180 

North  Dakoto 

. «... ...B. 

16,33114 

Oregon ........... 

1.06106 

South  Dakota 

. •«..-..•«.• 

OlM 

ITtfth 

5.00 

61130106 

3.00157 

Washington 

Wyoming 

565.81 

114, 711 2S 

313,269.03 

i«-^ 

9. 038. 19 

1.44a  00 

2,549.41 

6,317.60 

185lOO 

SS2.6Sai3 
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y,  rentais,  and  lH>nu9e§  accrued  from  openUionM  en  ptMic  lends — Oontd. 


Ooftl 

Sodimn 

Phos- 
phate 

Potash 

B0I1I1868 

Total 

LM866 

Pennlts 

1928 

^_. . -------- 

$4,352.30 
19. 47a  99 

$4,859.10 

$21 20 

.75 

568.75 

19,406ilO 

a - 

$0^408.40 

9;  408!  15 

>..--......-- 

50^507.20 

$5.00 

51,078.01 

$2,529.85 

%  529. 85 

i... 

29,96LM 

49L98 

22.79 

1.187.00 

60a48 

80,081.62 

$1, 44a  00 

1,462.79 

xico -- 

10,820  54 

29, 143. 40 

948.00 

43.32 

70,344.38 

3,492L84 

147, 54a  81 

4oaoo 

58a  00 

12,907.54 

akota 

80,828.88 

94a  00 

akota 

48.82 

3,591.32 

2.38 

458.73 

73,985.70 

ton. 

8,406.23 

«f 

148,002.58 

366,453.48 

6,496.87 

1,44a  00 

2,529.85 

9,40140 

985.00 

887,807.10 

$2:205.00 

2. 97a  00 

28,828.09 

51, 101. 25 

99, 715. 38 

133.741.67 

207, 45a  70 

310,6^.65 

313,209.93 

366,453.48 


1.515,88115 


$63.88 
9,016.18 
18,126.64 
6,977.06 
4,175.84 
a986.13 
9,038.19 
6, 496. 37 


62,88L18 


$301.07 
2,16a  00 
1,44a  00 

1,44a  00 


5,341.07 


$185.63 
226.58 
180.00 

isaoo 

339.22 

096.00 

2.649.41 

2,529.85 


6,885.64 


$1,065.20 
2,18a  40 
2,676.34 
2;  691. 88 
2,601.88 
6,13176 
7.079.19 
6.081.78 
6,217.60 
9,40140 


46,lia43 


$5,395.00 
58,18100 

1,179.00 
86,53100 

2,201.00 

55a  00 

185.00 
065.00 


140,16100 


$3, 27a  30 
5,10a  40 

86, 64a  94 
116,21184 
131,89190 
383.56188 
321,556.08 
838,00156 
383,e6ai8 
887,807.10 


1,786, 20a  47 


ACTIVITIES  ON  NAVAL  PETROLEUM  RESERVES 


behalf  of  the  Bureau  of  Engineering,  Department  of  the  Navy, 
lineral-leasing  division  supervises  oil  and  gas  operations  m 
petroleum  reserves  Nos.  1  and  2,  in  California,  and  No.  3,  in 
ling.  On  March  17, 1927,  by  Executive  order,  the  administra- 
n  all  naval  petroleum  reserves  was  vested  in  the  Department  of 
avy.  In  pursuance  of  this  order  a  cooperative  agreement  was 
id  out  under  which  supervision  will  be  continued  by  the  Geolog- 
lurvey  under  the  direction  of  the  Secretary  of  the  Navy  as  to 
rs  of  policy.  Production  from  naval  petroleum  reserve  No.  3, 
looming,  was  definitely  suspended  in  January,  1928.  The  total 
ction  to  date  of  suspension  is  given  below.  Supervision  for  the 
it  is  confined  to  observation  of  ^as  pressure  and  consultation 
the  Navy  Department.  At  the  time  of  suspension  there  were 
lis  on  the  reserve — 61  oil  wells,  12  gas  wells,  2  water  wells,  8 
loned  wells,  and  2  suspended  wells  (one  above  the  second  Wall 
:  sand  and  one  deep  test  well).  Five  derricks  had  been  erected 
ut  drilling.  Statistics  of  the  production  of  petroleum,  natural 
ind  natural-gas  gasoline  from  naval  petroleum  reserves  are 
arized  as  follows : 
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Petrolemn  produced  from  tiaval  reserves,  by  fiaeal  years 

ToUl 


Production 
(barrels) 


Royalty 
(barrels) 


lWl-lfl26 ,  40,406,158.14 

1098 1  12,765,382.16 

1W7 12,725,365.02 

1928 1  9,839,859.19 


75, 726, 764. 51 


9,381,761.48 
2, 779, 100. 13 
2,902,243.86 
2,303,557.86 


Royalty  value 


Oil 


Oas 


GasoUne 


$10,685,660.38 
3,310,658.54 
3,175,882.25 
1,933,880.81 


17,366,663.31 


$298,874.65  |$231,485.45 
114,247.75     162, 48a  36 


110,204.62 
183,810.74 


169,648.75 
164,674.84 


Total 


$11,21«,0Bl« 
3, 677,  ML  66 
3,496.7l&tt 
2,aS;S7i» 


19, 106, 081. 98     657, 146. 76     718, 284. 40 


20l4Bl.5U.14 


1928,  by  States 


CalUomia: 
1921-1925 

Wyoming: 
1923-1927 
1928 


9,690,573.93 

3,40aM2L37 
149, 285. 26 


2,284,897.18 

465,668.33 

18, 600. 67 


$1,909,711.11 

763, 114  40 
24, 169. 70 


$125^86&88 

44,765.64 
7,952.86 


$162,834.08 

7,104.55 
1,840.70 


$2,^41107 

818,96180 
33,963.8 


State  details  for  previous  years  are  given  in  the  Forty-eighth  Annual  Report. 

ACTIVITIES  ON  INDIAN  LANDS 

On  behalf  of  the  Office  of  Indian  Affairs  the  functions  of  the  divi- 
sion include  inspectionai,  regulatory,  and  advisory  service  in  connec- 
tion with  the  leasing  and  development  of  mineral  deposits  on  tribal 
and  restricted  allotted  Indian  lands. 

At  the  end  of  the  year  there  were  outstanding  55  departmental 
lead  and  zinc  leases  on  restricted  Quapaw  Indian  lands  in  Oklahoma, 
covering  7,284.43  acres.  The  production  from  these  lands  amounts 
to  15.5  per  cent  of  the  zinc  and  3.9  per  cent  of  the  lead  mined  in  the 
United  States.  The  royalty  for  the  fiscal  year,  amounting  to  $894,- 
ffi0.80,  was  9.49  per  cent  of  the  sale  value  of  the  ore  mined.  One 
lead  and  zinc  lease  was  approved  for  restricted  Cherokee  lands,  but 
no  production  was  made  during^  the  year. 

AH  operating  mills  on  restricted  Quapaw  Indian  lands  are  now 
equipped  with  flotation  units,  resulting  m  an  increased  recovery  of 
approximately  11  per  cent  o^  the  value  of  the  rock.  This  equip- 
ment permits  the  mining  of  lower-grade  ores  and  the  re-treatment  of 
former  waste,  with  a  corresponding  increase  of  ore  reserves  and  of 
royalties  accruing  to  the  Indians. 

An  aerial  photographic  mosaic  of  the  lead  and  zinc  district  of  the 
Quapaw  Reservation,  in  northeastern  Oklahoma,  was  completed  in 
cooperation  with  the  War  Department  and  the  Chamber  of  Com- 
merce of  Picher,  Okla.  The  map  depicts  an  area  of  about  150  square 
miles  and  has  been  of  material  aid  in  locating  drill  holes,  estimating 
the  volume  of  chat  piles,  selecting  locations  for  remilling  sites,  anoj 
to  the  Oklahoma  Geological  Survey,  in  preparing  a  map  of  the 
district. 

The  area  of  segregated  Choctaw  and  Chickasaw  coal  and  asphalt 
lands  was  reduced  to  393,409.51  acres  by  sales  and  completion  of 
payments.  The  area  now  under  lease  is  72,819.11  acres.  Of  78  coal 
leases  in  effect  39  are  being  operated.  Sixty  mines  are  in  operation, 
35  are  shut  down,  and  65  have  been  abandoned.    The  reported  pro- 
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duction  of  coal  for  the  year  was  654,920.87  tons,  with  a  royalty  value 
of  $72,746.37. 

On  allotted  restricted  Cherokee,  Choctaw,  and  Creek  lands  there 
were  22  producing  and  41  nonproducing  coal  leases  and  1  volcanic- 
ash  lease  in  1928.  A  production  of  110,602.37  tons  of  coal  and  19 
tons  of  volcanic  ash,  with  accrued  royalty  and  rental  value  of 
$13,788.16,  was  reported.  The  geologic  work  of  remapping  the  out- 
ci-ops  of  the  several  coal  beds  on  segregated  and  allotted  lands,  begun 
in  1927,  was  continued,  and  approximately  580,000  acres  had  been 
examined  up  to  September  1,  1928.  More  than  65,000  acres  of  coal 
previously  unexplored  was  mapped  in  the  course  of  this  reexamina- 
tion. A  new  map  of  the  Stigler  area  resulting  from  the  work  done 
in  1927  was  furnished  to  the  Office  of  Indian  Aflfairs  during  the  year. 
About  200  miles  of  coal  outcrop  was  photographed  aerially  by  the 
War  Department,  and  additional  maps  are  now  in  preparation  for 
publication  by  the  Oklahoma  Geological  Survey.  During  the  year 
an  audit  was  made  of  all  amounts  due  under  coal  leases  on  Indian 
lands  in  Oklahoma  and  submitted  to  the  Office  of  Indian  Affairs. 

The  supervision  of  oil  and  gas  activities  in  Oklahoma,  exclusive  of 
the  Osage  Reservation,  includes  10,515  leases,  covering  929,753.17 
acres,  on  which  there  are  5,731  producing  oil  and  gas  wells,  sum- 
marized by  jurisdiction  or  Indian  agencies  as  follows: 

OU  and  gas  leases  in  Oklahoma  exclusive  of  the  Osage  Reservation 


Leasee 

Wells 

Total  roy- 
alty aiid 
rentals 

Nonpro- 
ducmg 

Produc- 
ing     1 

1 

Total 

1 
Produc-  1    Being 
ing         driUed 

Five  Civilized  Tribes: 

Cherokee 

• 

401 
«J7 

648 
18 
00 

1 

Choctaw.. - . 

Creek 

WW«*WW»»aa 

Chickasaw 

Seminole 

7,369 

1.208 

8,572 

5,516  1             06 

$5,574,345.00 

Kiowa  Indian  Agency: 

Kiowa 

110 

177 

4 

S4 

41 

0 
10 
6 
0 
0 

110 

106 

10 

34 

41 

0 
23 

16 
0 
0 

0 
0 
0 
0 
0 

Comanche 

Apache _ 

Wichita 

Caddo 

366 

25 

391 

30 

0 

08,528.52 

Pawnee  Indian  Agency: 

Ponca 

243 

273 

17 

205 

57 

14 
2 
0 

21 

4 

257 
275 

17 

226 

61 

54 
2 

1 
0 

Otoe 

Tonkawa 

0  j              0 
55  1              2 
34  j              0 

Pawnoe... . . 

Kaw 

705 

41 

836 

145                 3 

244,401.27 

Shawnee  Indian  Agency: 

Iowa... - - --.-- 

31 

77 

71 

173 

SOI 

0 
0 
3 
0 
0 

31 

77 

74 

182 

201 

0                 0 

0  1               1 

7  i               4 

Kickapoo 

Pottawattomie.. ... 

Sac  and  Fox 

24 
0 

0 
0 

Shawnee.... -....—---. 

553 

12 

666 

31 

5 

176, 107. 64 

Cheyenne  and  Arapaho  Indian  Agency.. 

151 

0 

151 

0 

0 

32.911.84 

Orand  total , 

0,294 

1,281 

10,615 

5,781 

.   lOi 

6.12^aB&a6 
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Outside  Oklahoma  supervision  was  exercised  over  oil  and  gis 
leases  on  tribal  and  restricted  allotted  Indian  lands  as  follows: 


OU  and  ffOM  16046$  on  Indian  lands  oui9ide  Oklahoma 


state  and  tribe 


Colorado: 

Ute  tribal 

Ceded  Utes 

Montana: 

Blackfeet,  tribal 

Blackfeet.  allotted 

Crow,  tribal 

Crow,  allotted 

New  Mexico: 

Navajo,  tribal 

Navajo,  allotted 

Utah: 

Navajo,  execative  order. 
Wyoming: 

Shosnone,  tribal 

Allotted 


Bei 


Being 
tested 


1 
0 
4 

9 

3 
0 


1 
2 


20 


Pro- 
daeing 


8 


0 
0 
1 
2 

3 
0 


13 
8 


30 


Non- 
prododng 


3 

10 

4 

29 

12 
45 


48 
6 


Under 
■aper- 
vision 


161 


3 
10 

5 
31 

15 
45 

1 

61 
13 


191 


Total 
weOs 


ao 
so 

0 
3 

IS 
5 


82 
130 
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In  connection  with  mining  oi)erations  in  progress  or  contemplated 
on  Indian  lands,  special  investigations  were  made  for  the  Omce  of 
Indian  Affairs  in  1928  as  follows : 

Arizona :  Colorado  River  Indinn  Reservation,  1  application  for  gold  and  lead 
lease:  Fort  Apache  Indian  Reservation,  1  coal  operation,  2  asbestos  leases; 
San  Carlos  Indian  Reservation,  2  asbestos  leases,  1  application  for  buUding- 
stone  lease;  Pima  Indian  Reservation,  1  application  for  feldspar  and  mica 
lease. 

Colorado:  Southern  Ute  Reservation,  1  tribal  coal  lease. 

Montana:  Rocky  Boy  Indian  Reservation^  1  application  for  silver  and  lead 
lease. 

OTHER  COOPERATIVE  WORK 

The  division  cooperated  with  the  Bureau  of  Mines  and  Bureau  of 
Standards  in  connection  with  tests  of  mine  stoppings  to  withstand 
explosions  of  gas  and  coal  dust;  with  the  Bureau  of  Mines  in  its 
rock-dusting,  ventilation,  and  experimental  mine  programs  and  in 
its  oil  and  gas  technologic  instigations;  with  the  Industrial  Com- 
mission of  Utah  in  inspecting  mines  for  the  safety  of  the  employees; 
with  the  Treasury  Department  in  a  report  on  the  possibility  of 
damage  resulting  from  mining  operations  under  the  post-office  build- 
ing at  Butte,  Mont.;  with  the  Ibureau  of  Reclamation  in  reporting 
on  the  plant  and  coal  mine  at  Williston,  N.  Dak. ;  with  the  National 
Kesearcli  Coimcil  on  the  conservation  of  the  scientific  results  of 
drilling  and  the  improvement  of  drilling  methods  and  equipment; 
and  with  the  committee  ajopointed  by  the  Governor  of  Oklahoma  to 
revise  the  mining  law  of  Oklahoma. 

Cooperation  with  State  conservation  agencies  and  individual  oil 
and  gas  operators  has  resulted  in  more  effective  use  of  cement  in 
plugging  and  abandoning  wells  under  State  supervision,  and  in  the 
reduction  of  the  amount  of  gas  used  in  oil  production  and  of  that 
wasted  at  casing-head  gasoline  plants. 

In  cooperation  with  State  officials,  oil  and  gas  operators,  and 
Indian  agencies  in  Oklahoma  a  daily  waste  of  natural  gas,  conserva- 
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tively  estimated  at  100,000,000  cubic  feet,  has  been  stopped,  and  the 
gas  conseryed  for  domestic  and  industrial  use. 

Cooperation  with  oil  operators  in  the  Ues  field,  Colorado,  has 
resulted  in  the  development  of  a  casing  program  that  has  reduced 
drilling  costs  and  assured  protection  ox  oil  and  |^  deposits  in  five 
productive  zones.  Peg  models  of  the  Elk  Basm  and  Hudson  oil 
fields,  Wyoming,  have  been  constructed  in  cooperation  with  the 
operators  in  those  fields. 

COST  OF  SUPERVlSiON  AND  STATE  BENEFITS 

Leases  and  permits  involving  publicly  owned  mineral  deposits 
have  been  issued  in  21  States  and  Alaska.  These  States  receive 
direct,  without  expense  to  themselves,  37.5  per  cent  of  all  royalti^ 
rentals,  and  bonuses  derived  from  leases  and  permits  within  their 
respective  boundaries  and  participate  likewise  in  the  benefits  result- 
ing from  the  expenditure  of  an  additional  52.5  per  cent  of  such 
funds  by  the  Bureau  of  Reclamation.  Only  10  per  cent  of  the  income 
is  paid  into  the  Federal  Treasury  to  be  available  for  paying  the 
costs  of  necessary  Federal  administration. 

Preliminary  ^imates  indicate  that  the  cost  of  the  supervisory 
work  of  the  mineral-leasing  division  averaged  less  than  2.5  per 
cent  of  the  aggregate  income  from  the  leases  on  public  and  Indian 
ilands  in  the  fiscal  year  1928.  This  indicates  a  slight  increase  in 
supervisory  cost  compared  with  1927,  but  the  increase  is  apparent 
rather  than  real  and  is  due  entirely  to  decrease  in  1928  in  the  sale 
value  of  oil,  gas,  lead,  and  zinc. 

WORK  ON  PUBLICATIONS 

TEXTS 

During  the  year  23,193  pages  of  manuscript  were  edited  and  pre- 
pared for  printing  by  the  section  of  texts,  and  2,686  galley  proofs 
and  11^60  page  proofs  were  read  and  corrected.  Indexes  were  pre- 
pai-ed  for  24  publications,  covering  5,670  pages.  Copy  and  prooi  or 
stencils  for  1,114  pages  of  multigraph  and  mimeograph  matter  were 
read.  At  the  end  of  the  fiscal  year  five  persons  were  employed  in 
this  section. 

lUUSTRATJONS 

The  number  of  drawings  prepared  by  the  section  of  illustrations 
was  2,605,  including  133  maps,  307  sections  and  diagrams,  408  photo- 
graphs, and  1,687  paleontolo^c  drawings;  183  miscellaneous  jobs 
were  also  done  by  the  section.  The  illustrations  transmitted  to  accom- 
pany 60  reports  numbered  1,416,  to  be  reproduced  by  chromolithog- 
rapny,  photolithography,  halftone,  and  zinc  etching.  The  number  of 
proofs  received  and  examined  was  1,423.  At  the  end  of  the  year 
material  for  illustrating  23  reports  is  in  hand.  The  section  consists 
of  11  employees. 

GEOLOGIC  EDITING  AND  DRAFTING  OF  MAPS  AND  ILLUSTRATIONS 

The  geologic  map  of  New  Mexico  reached  the  stage  of  color  proof 
and  was  approved  for  printing.  Folio  221  ( Bessemer- Vanaiver, 
Ala.)  was  published  during  the  year.     The  maps  and  sectiow%  <^t 
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folios  223  (Coates\alle-West  Chest€r,  Pa.)  and  226  (Fairfield-Gettys- 
burg,  Pa^  were  well  advanced  toward  color  proof.  The  maps  of  folio 
222  (Ganney-Kings  Mountain,  S.  C.-N.  C.)  were  approved  for  trans- 
fer to  stone!^  The  maps  of  folios  224  (Somei'set-Windber,  Pa.)  and 
226  (Montevallo-Columbiana,  Ala.)  were  partly  engraved.  The  maps 
of  the  Boston  (Mass.)  folio  were  prepared  for  engraving.  The 
HoUidaysburg-Himtingdon  (Pa.)  folio  was  partly  prepared  for  en- 
graving, and  the  Cleveland  (Ohio)  folio,  covering  the  Berea,  Cleve- 
land, and  Euclid  quadrangles,  was  received  for  publication.  Maps 
and  illustrations  for  47  reports  other  than  folios  were  edited  for 
geology  during  the  year,  and  geologic  maps  and  illustrations  for  '2^ 
reports  were  drawn  for  geologists  in  the  geologic  branch.  Consider- 
able progress  was  made  on  the  compilation  of  the  geolo^c  map  of  the 
United  States.  The  geologic  map  of  Virginia  was  compiled  in  coop- 
eration with  the  Virginia  Geological  Survey,  and  its  publication  was 
well  advanced  toward  color  proof.  The  geologic  map  of  Pennsyl- 
vania, which  is  being  compiled  in  cooperation  with  the  Pennsylvania 
Geological  Survey,  was  well  advanced  and  nearly  I'eady  for  engraving. 

INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

During  the  year  86  new  topographic  maps  were  edited  and  trans- 
mitted for  engraving :  208  published  topographic  maps,  8  State  maps, 
and  18  State  index  circulars  were  edited  for  reprint;  25  plan  and 
profile  river-survey  sheets  were  edited  for  two-color  photolithog- 
raphy; 4  miscellaneous  new  maps  were  edited  for  photolithography; 
and  357  maps  were  edited  as  illustrations  for  Geological  Survey  re- 
ports— a  total  of  706  maps  edited.  First,  second,  combined,  and 
woodland  proofs  of  engravings  for  new  topographic  maps  and  re- 
prints numbering  577  and  proofs  of  maps  reproduced  by  photolith- 
ography in  one  to  four  colors  numbering  178  were  read.  At  the  end 
of  the  year  121  new  topographic  maps  were  in  progress  of  engraving 
and  printing  and  115  new  topographic  maps  and  projects  were  in 
preparation  for  submission  for  reproduction. 

DISTRIBUTION 

A  total  of  368  publications,  comprising  47  new  books  and  pam- 
phlets, 5  reprinted  books,  1  new  geologic  folio,  150  new  or  revised 
topographic  and  other  maps,  and  165  reprinted  topographic  and  other 
maps  were  received  by  the  division  of  distribution  during  the  year. 
A  number  of  special  pamphlets  and  forms  for  administrative  use  were 
also  delivered  and  distributed.  The  total  units  of  all  publications 
received  numbered  144,212  books  and  pamphlets,  4,428  geologic  folios, 
and  750,415  topographic  and  other  maps — a  grand  total  of  899,055. 

The  division  distributed  148,825  boots  and  pamphlets,  6.103  geo- 
logic folios,  and  851,960  maps— a  total  of  1,006,888,  of  which  5,111 
folios  and  699,365  maps  were  sold.  The  sum  received  and  deposited 
in  the  Treasury  as  the  result  of  sales  of  publications  was  $48,762.85. 
including  $46,781.29  for  topographic  and  geologic  maps  and  $1,981.06 
for  geologic  folios.  In  addition  to  this,  $1,796.38  was  repaid  by  other 
establishments  of  the  Federal  Government  at  whose  request  maps  or 
folios  were  furnished.    The  total  receipts,  therefore,  wer^  $50,558.73. 

The  division  received  and  answered  88,200  letters. 
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ENGRAVING  AND  PRINTING 

TOPOGRAPHIC  MAPS  AND  GEOLOaC  POUOS 

During  the  fiscal  year  106  flew  topographic  maps  were  engraved 
and  printed,  including  18  revised  maps,  and  44  new  maps  were 
photolithographed  and  printed,  making  a  total  of  150  new  maps 
printed  and  delivered.  Corrections  were  engi-aved  on  the  plates  of 
175  maps.  Reprint  editions  of  155  engravea  topographic  maps  and 
10  photolitho^aphed  State  and  other  maps  were  printed  and  deliv- 
ered. In  addition,  36  new  topographic  maps  had  oeen  engraved  and 
were  in  press  June  30,  and  the  engraving  of  15  other  new  topographic 
maps  was  nearly  completed.  Oi  new  and  reprinted  maps,  315  dif- 
ferent editions,  amounting  to  748,860  copies,  were  delivered.  One 
new  geologic  folio  was  printed,  its  edition  amounting  to  4,428  copies. 
Extra  geologic  sheets  of  folios  numbering  1,555  copies  were  also 
delivered. 

OTHER  GOVERNMENT  MAP  PRINTING 

A  large  amount  of  work  was  done  for  the  Government  Printing 
Office,  the  office  of  the  Secretary  of  the  Interior,  the  Bureau  of  Mines, 
Bureau  of  Reclamation,  Bureau  of  Education,  Greneral  Land  Office, 
National  Park  Service,  Office  of  Indian  Aflfairs,  Alaska  Railroad, 
Bureau  of  Public  Roads,  Bureau  of  Agricultural  Economics,  Bureau 
of  Animal  Industry,  Bureau  of  Plant  Industry,  Forest  Service,  Bu- 
reau of  Standards,  Bureau  of  Lighthouses,  Bureau  of  Foreign  and 
Domestic  Commerce.  Department  of  Labor,  Department  of  State, 
War  Department,  I^ost  Office  Department,  Treasury  Department, 
Department  of  Agriculture,  Department  of  Commerce,  Interstate 
Commerce  Commission,  Federal  Power  Commissicm^  National  Capital 
Park  and  Planning  Commission,  Commission  of  Fine  Arts,  Interna- 
tional Boundary  Commission,  Federal  Trade  Commission,  Civil 
Service  Commission,  Smithsonian  Institution,  National  Research 
Council,  Bureau  of  Internal  Revenue,  Veterans'  Bureau,  Federal 
Board  for  Vocational  Education,  Office  of  the  Chief  of  Engineers. 
Bureau  of  Efficiency,  Marine  Corps,  Regional  Plan  of  New  York  and 
its  Environs.  Purdue  University,  and  the  States  of  Virginia,  Idaho, 
Illinois,  Oklahoma,  Tennessee,  riorth  Carolina,  and  Arkansas.  This 
work,  done  for  other  branches  of  the  Government  and  State  govern- 
ments, included  many  reprints,  and  the  charges  for  it  amounted  to 
about  $130,000,  for  which  the  appropriation  for  engraving  and  print- 
ing geologic  and  topographic  maps  was  reimbursed  by  transfer  of 
credit  on  the  books  of  the  Treasury  Department. 

Transfer  impressions  numbering  363  were  made  during  the  year, 
including  274  furnished  to  contracting  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  88  f  urnislied  to  pri- 
vate firms,  and  1  furnished  to  the  American  Zinc  Institute.  Other 
miscellaneous  work  was  done  for  A.  Hoen  &  Co.,  Williams  &  Heintz 
Co.,  Carnegie  Institution,  Encyclopaedia  Britannica,  A.  J.  Nystrom 
Co.,  and  the  State  of  Illinois.  The  amount  turned  over  to  miscel- 
laneous receipts  from  this  work  was  $225.91. 

Of  contract  and  miscellaneous  work  of  all  kinds,  2,453,534  copies 
were  printed.  Including  topographic  maps  and  geologic  folios,  a 
gtand  total  of  3,208,377  copies  were  printed  and  deliver^. 
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PHOTOGRAPHIC  LABORATORY 

The  output  of  the  photographic  laboratory  consisted  of  7,531  ne 
tives  (688  wet,  126  paper,  2,132  dry,  3,945  field  negatives,  and 
lantern  slides],  38,191  prints  (4,549  maps  and  diagrams  and  28 
photographs  lor  illustrations)^  2,478  zinc  plates,  284  zinc  etchii 
77  celluloid  prints,  64  lantern  slides  colored,  34  transparencies  colo 
1  print  colored,  and  2,406  prints  mounted. 

ADMINISTRATION 

CORRESPONDENCE  AND  RECORDS 

The  work  of  the  section  of  correspondence  and  records  was  of 
same  ^neral  character  as  during  tne  preceding  fiscal  year.  At 
end  ofthe  year  the  appointees  of  the  Secretary  numbered  877,  42  n 
than  at  the  end  of  the  fiscal  year  1927.  The  changes  in  persoi 
were  796,  including  166  appointments,  124  separations,  and  506  i 
cellaneous.  During  the  calendar  year  1927,  78  per  cent  of  the 
sible  annual  leave  and  18  per  cent  of  the  possible  sick  leave 
granted.  Leave  without  pay  and  furloughs  amounting  to  5,372  c 
were  also  granted. 

UBRARY 

The  year's  accessions  to  the  library  comprised  14,316  books,  p 
phlets,  and  periodicals  and  726  maps.  The  recorded  loans  were  5 
books  and  340  maps,  in  addition  to  those  used  by  9,105  readers  ^ 
consulted  the  librai^  in  person.  The  catalogue  was  increased 
the  addition  of  10,823  card!s.  Title  entries  to  the  number  of  579  v 
furnished  to  the  Library  of  Congress  for  printing,  the  proof  read 
of  which  involved  118  galleys. 

Correspondence  handled  included  2,066  letters  received  and  1 
letters  sent.  Letters  and  other  writings  in  foreign  languages  to 
number  of  159  were  translated  for  other  divisions  of  the  Gfeo 
ical  Survey.  There  were  1,250  volumes  collated  and  prepared 
binding,  and  1,078  newly  bound  volumes  were  labeled,  plated, 
shelf  listed. 

Numerous  loans  were  made  to  libraries,  both  in  Washington 
other  places,  and  a  considerable  volume  of  reference  work  was  d 
in  the  usual  course  of  the  library's  service  to  specialists  and  studt 
both  in  the  Geological  Survey  and  others. 

The  manuscript  of  the  bibliography  of  North  American  geol 
for  1925  and  1926  (Bulletin  802)  was  completed,  and  the  proofs  ^ 
read. 

ACCOUNTS 

Condensed  statements  covering  the  expenditures  from  Fed( 
funds  during  the  year  are  given  on  the  following  pages.  '1 
amounts  expended  by  States  for  cooperative  work  are  set  forth 
the  reports  of  the  field  branches. 
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ILLUSTRATION 

1*LATE  1.  Areas  covered  by  topographic  surveys  made  by  the  United  States 

Geological  Sur^-ey  prior  to  July  1,  1929 tf 

II 


ANNUAL  REPORT 

OF  THE 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


Department  op  the  Interior, 

Geological  Survet, 

October  15, 1929. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geo- 
logical Survey  for  the  fiscal  year  1929  included  14  items,  amounting 
to  $2,135,609.  In  addition  $120,000  was  appropriated  for  printing 
and  binding  for  the  Geological  Survey,  and  an  allotment  of  $14,765 
for  miscellaneous  supplies  was  made  from  appropriations  for  the 
.In^rior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended 
is  given  at  the  end  of  this  report.  The  oalance  on  July  31  was 
$28,165. 

The  total  amount  of  funds  made  available  for  disbursement  by 
the  Geological  Survey,  together  with  State  funds  directly  disbursed 
for  work  administered  by  the  Federal  officials,  was  $3,875,332. 

FIFTY  YEARS  OF  SERVICE 

The  United  States  Geological  Survey  was  created  bjy  act  of  Con- 
gress approved  March  3,  18t9.  It  was  the  successor  oi  four  Federal 
organizations  that  had  been  making  topographic,  geologic,  and  other 
scientific  and  economic  surveys  in  the  territory  west  oi  the  one  hun- 
dredth meridian,  under  the  leadership  of  Clarence  King,  F.  V.  Hay- 
d^n,  G.  M.  Wheeler,  and  J.  W.  Powell.  On  March  21,  1879,  Presi- 
dent Hayes  appointed  Clarence  King  the  first  Director  of  the 
United  States  Geological  Survey.  In  the  half  century  that  has 
passed  since  that  time  the  Geological  Survey  has  grown  in  stature, 
widened  its  field  of  endeavor,  and  increased  its  usefulness,  but  it 
has  not  grown  old.  Its  outstanding  characteristic,  which  has  tingled 
all  its  work  and  been  its  chief  asset,  is  the  fact  tnat  it  is  primarily 
a  field  service — its  men  have  traveled  far  and  wide  and  know  by 
intimate  contact  the  country  that  the  organization  serves.  Through 
these  50  years  thousands  of  young  men  have  come  under  that  broad- 
ening influence.  The  far-reaching  outlook  of  specialized  public  serv- 
ice tnat  is  possessed  by  many  men  in  high  position  in  tnis  oountry 
is  a  by-product  of  the  United  States  Geological  Survey. 

During  this  half  century  the  Federal  funds  made  available  an- 
nually for  the  work  of  the  Geological  Survey  have  increased  from 
$100,000  to  more  than  $2,000,000.  The  total  expenditures  for  the  50 
years  have  been  $75,000,000,  of  which  nearly  $10,0000,000  has  been 
contributed  by  States  for  cooperative  work.    Most  of  the  work  on 
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which  these  millions  have  been  expended  may  be  described  by  the 
simple  term  "  fact  finding."  The  Geological  Survey  has  been  con- 
tinuously engaged  in  research — in  bringing  to  light  facts  that  have 
been  of  essential  importance  in  the  marvelous  development  of  our 
country  since  1879.  When  the  Geological  Survey  made  its  first  cen- 
sus of  mineral  production,  the  treasure  house  of  the  country  had 
hardly  been  opened;  since  then  the  mineral  industry  has  increased 
fifteenfold.  Ihe  research  work  of  the  Geological  Survey  has  not 
been  confined  to  investigations  whose  immediate  economic  value  is 
self-evident.  Realizing  that  the  pure  science  of  to-day  becomes  the 
applied  science  of  to-morrow,  it  has  neglected  no  phase  of  the  study 
of  the  earth.  Its  methods  of  work  and  the  men  it  has  trained  have 
powerfully  shaped  the  course  of  development  of  the  science  of 
geology. 

The  topographic  maps  that  have  been  necessary  to  provide  an 
accurate  base  upon  which  to  represent  the  facts  ascertained  by  the 
geologic  work  have  now  attained  so  high  a  degree  of  exactness  that 
they  are  sought  for  themselves  alone  bv  all  classes  of  the  people— 
from  engineer  to  vacation  tourist.  The  investigations  of  water, 
our  greatest  mineral  resource,  have  thrown  light  on  the  complex 
problems  of  public  water  supply,  inland  navigation,  floo4  preven- 
tion, reclamation  bv  both  drainage  and  irrigation,  and  the  develop- 
ment of  power.  The  activities  of  the  Geological  Survey  in  respect 
to  the  vast  mineral  estate  comprised  in  the  public  land,  of  whidi 
nearly  200,000,000  acres  still  remains  unappropriated,  have  been 
based  on  the  practical  policy  of  planning  for  its  future  use  without 
waste  of  the  resources  and  for  the  intelligent  distribution  of  that  use 
as  to  time — ^between  our  day  and  our  children's  day. 

Not  the  least  of  the  accomplishments  of  the  Geological  Survey 
during  its  first  half  century  has  been  its  service  as  the  mother  of 
other  organizations  that  are  playing  essential  parts  in  the  study  of 
our  country  and  the  development  of  its  resources.  The  work  that  is 
being  done  by  the  Bureau  of  American  Ethnology,  the  Forest  Serv- 
ice, the  Bureau  of  Reclamation,  the  Bureau  of  Mines,  and  the  Geo- 
physical Laboratory  of  the  Carnegie  Institution  had  its  beginnings 
m  the  Geological  Survey. 

The  publications  b^  which  the  results  of  the  multiform  investi- 
gations of  the  Geological  Survey  have  been  made  available  in  per- 
manent form  now  comprise  more  than  400,000  printed  pages  ind 
occupy  120  feet  of  shelf  room — ^twenty-four  "  5- foot  shelves "  of 
recorded  facts  and  conclusions  concerning  the  unequaled  natural 
resources  of  the  United  States. 

PUBLICATIONS  OF  THE  YEAR 
The  following  publications  were  issued  during  the  fiscal  year  1929: 

ANNUAL    BEPOBT 

Forty-ninth  Annual  Roport  of  the  Director  of  the  Geological  Sun-ey. 

PBOFRSSIONAL    PAPERS 

144.  The  copper  deposits  of  Michigan,  by  B.  S.  Butler  and  W.  S.  Burbant '" 
collaboration  yv\t\\  T.  M.  Broderiok,  L.  C.  Graton,  C.  D.  Hohl,  Ohtrf« 
I»alache,  M.  J.  Scholz,  Alfred  Wandke.  and  R.  C.  WelK 
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150.  Shorter  contributions  to  general  geology,  1927. 

153.  Studies  of  Basin  Range  stiiicture,  by  G.  K.  Gilbert. 

154-B.  The  fauna  of  the  middle  Boone  near  Batesville,  Ark.,  by  G.  H.  Girty. 

154-C.  Salinity  of  the  water  of  Chesapeake  Cay,  by  R.  C.  Wells,  R.  K.  Bailey, 

and  E.  P.  Henderson. 
154-D.  Origin  of  the  siliceous  Mowry  shale  of  the  Black   Hills  region,  by 

W.  W.  Rubey. 
154-E.  Oil  shale  in  a  producing  oil  field  in  California,  by  H.  W.  Hoots. 
154-F.  Water-laid  volcanic  rocks  of  early  Upper  Cretaceous  age  In  southwest- 
ern   Arkansas,    southeastern    Oklahoma,    and    northeastern    Texas,    by 

C.  S.  Ross,  n.  D.  Miser,  and  L.  W.  Stephenson. 
154-G.  Algae  reefs  and  oolites  of  the  Green  River  formation,  by  W.  H.  Bradley. 
154-H.  A  revision  of  the  llora  of  the  Latah  formation,  by  B.  W.  Berry. 
154-1.  Exogipa  oliaiponenais  Sharpe  and  Exofnjra  coatata  Say  In  the  Cretaceous 

of  the  Western  Interior,  by  J.  B.  Reeside,  jr. 
154-J.  Additions  to  the  flora  of  the  Green  River  formation,  by  R.  W.  Brown. 
157.  Tlie  Mother  Lode  system  of  California,  by  Adolph  Knopf. 
158-A.  The  occurrence  and  origin  of  analcite  and  meerschaum  beds  in  the 

Green   River  formation  of  Utah,   Colorado,   and   Wyoming,  by   W.   H. 

Bradley. 

BUIXETINS 

775.  Geology  and  lignite  resources  of  the  Marmarth  field,  southwestern  North 

Dakota,  by  C.  J.  Hares. 
788.  Topographic  instructions  of  the  United  States  Geological  Survey. 
794.  "  Red  Beds "  and  associated  formations  in  New  Mexico,  with  an  outline 

of  the  geology  of  the  State,  by  N.  H.  Darton. 
707-B.  The  Skwentna  region,  Alaska,  by  S.  R.  Capps. 
797-C.  Preliminary  report  on  the  Sheen Jek  River  district,  Alaska,  by   J.   B. 

Mertie,  jr. 
707-D.  Surveys  in  northwestern  Alaska  In  1926,  by  P.  S.  Smith. 
T07--E.  Aerial  photographic  surveys  in  southeastern  Alaska,  by  R.  H.  Sargent 

and  F.  H.  Mofflt. 
797-F.  Geology  and  mineral  resources  of  the  Aniakchak  district,  Alaska,  by  R.  S. 

Knappen. 
708.  Geology  of  the  Muddy  Mountains,  Nev.,  with  a  section  through  the  Virgin^ 

Range  to  the  Grand  Wash  Cliffs,  Ariz.,  by  C.  R.  Longwell.  ' 

SOL  Geology  and  water  resources  of  the  Edgeley  and  La  Moure  quadrangles, 

N.  Dak.,  by  H.  A.  Hard. 

802.  Bibliography  of  North  American  geology,  1925  and  1926,  by  J.  M.  Nlckles. 

803.  Geography,  geology,  and  mineral  resources  of  the  Portneuf  quadrangle, 

Idaho,  by  G.  R.  Mansfield. 

804.  Geology  and  conl  and  oil  resources  of  the  Hanna  and  Carbon  Basins, 

Carbon  County,  Wyo.,  by  C.  E.  Dobbin,  C.  F.  Bowen,  and  H.  W.  Hoots. 

805.  Contributions  to  economic  geology  (short  papers  and  preliminary  reports), 

1928,  Part  I,  Metiils  and  nonmetals  except  fuels. 

805-A.  Platinum  and  black  sand  In  Washington,  by  J.  T.  Pardee. 

805-B.  Deposits  of  vermiculite  and  other  minerals  in  the  Rainy  Creek  dis- 
trict, near  Llbby,  Mont,  by  J.  T.  Pardee  and  E.  S.  Larsen. 

806-A.  The  Pumpkin  Buttes  coal  field.  Wyo.,  by  C.  H.  Wegeman,  R.  W.  Howell, 
and  C.  E.  Dobbin. 

806-B.  The  northward  extension  of  the  Sheridan  coal  field,  Big  Horn  and 
Rosebud  Counties.  Mont.,  by  A.  A.  Baker. 

806-C.  Geology  and  oil  and  gas  prospects  of  part  of  the  San  Rafael  SwelL 
Utah,  by  James  GlUuly. 

806-D.  Geology  of  the  Rock  Creek  oil  field  and  adjacent  areas.  Carbon  and 
Albany  Counties,  Wyo.,  by  C.  E.  Dobbin,  H.  W.  Hoots,  C.  H.  Dane,  and 
E.  T.  Hancock 

806-E.  Thrust  faulting  and  oil  possibilities  in  the  plains  adjacent  to  the 
Highwood  Mountains,  Mont,  by  Frank  Reeves. 

807.  Geology  of  Hyder  and  vicinity,  southeastern  Alaska,  with  a  reconnais- 
sance of  Chickamin  River,  by  A.  F.  Buddington. 

810-A.  Mineral  industry  of  Alaska  In  1927  and  administrative  report,  by  P.  S. 
Smith  [with  selected  list  of  Geological  Survey  publications  on  Alaska!. 
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WATER-SUPPLY  PAPERS 

540.  GrouDd  water  in  the  New  Haven  area,  Conn.,  by  J.  S.  Brown. 
571.  Surface  water  supply  of  the  United  States,  1923,  Part  XI,  Pacific  slope 
slope  basins  in  California. 

581.  Surface  water  supply  of  the  United  States,  1924,  Part  I,  North  Atlantic 

slope  drainage  basins. 

582.  Surface  water  supply  of  the  United  States,  1924,  Part  II,  Sooth  Atlantic 

slope  and  eastern  Gulf  of  Mexico  basins. 
586.  Surface  water  supply  of  the  United  States,  1924,  Part  VI,  Miasoori  River 
Basin. 

588.  Surface  water  supply  of  the  United  States,  1924,  Part  VIII,  Western  Gulf 

of  Mexico  basins. 

589.  Surface  water  supply  of  the  Unite<l  States,  1924,  Part  IX,  Colorado  Rlfer 

Basin. 

590.  Surface  water  supply  of  the  Unitcnl  States.  1924.  Part  X,  The  Great  Basin. 

591.  Surface  water  supply  of  the  United  States,  1924,  Part  XI.  Pacific  slope 

basins  in  California. 

593.  Surface  water  supply  of  the  United  States,  1924,  Part  XII,  North  Pacific 

slope  drainage  basins :  B,  Snake  River  Basin. 

594.  Surface  water  supply  of  the  United  States,  Part  XII.  North  Pacific  slope 

drainage   basins:    C,   Lower   Columbia   River   Basin   and    Pacific  slope 
drainage  basins  in  Oregon. 

595.  Surface  water  supply  of  Hawaii,  July  1.  1923,  to  June  30.  1924. 

596.  Contributions  to  the  liydrology  of  the  United  States,  1927. 

597-A.  Geology  of  reservoir  and  dam  sites,  with  a  report  on  the  Owyhee  irri- 
gation project,  Oreg.,  by  Kirk  Bryan. 

597-B.  A  study  of  ground  water  in  tlie  I*omperaug  Basin,  Conn.,  with  special 
reference  to  intake  and  discharge,  by  O.  E.  Meinzer  and  N.  D.  Steams. 

597-C.  Problems  of  the  soft-water  supply  of  the  Dakota  sandstone,  w.th  special 
reference  to  the  conditions  at  Canton,  S.  Dak.,  by  O.  E.  Meinzer. 

597-D.  Geology  and  water  resources  of  the  upper  McKenzie  Valley,  Ore^i  bj 
H.  T.  Stearns. 

597-E.  Surface  water  supply  of  the  Sacramento  River  Basin,  Calif.,  1895-1927, 
by  H.  D.  McGlashan. 

611.  Surface  water  supply  of  the  United  States,  1925,  Part  XI,  Pacific  slope  basim 
\  in  California. 

612.  Surface  water  supply  of  the  United  States.  1925,  Part  XII.  North  PwHc 

slope  drainage  basins :  A,  Pacific  basins  in  Washington  and  upper  Ooloffl* 
bia  River  Basin. 
636-A.  Quality  of  water  of  the  Colorado  River  in  1926-1928,  by  C.  S.  Howard 

GEOLOGIC   ATLAS 

Geologic  map  of  New  Mexico. 

TOPOGRAPHIC    AND   OTHEB   MAPS 

[The  flgores  In  parentheses  indicate  limitliig  parallds  and  meridians  of  the  areai  eofveR^l 


Alabama : 

Samantha  (33»  15'-33»  30';  87*  30'-87»  45'). 
Arizona : 

Buck  Mountains  (34"  30'-34»  45';  114*»-114»  15'). 

Fortuna  (32*»  30'-32»  45';  114"  15'-114*»  30'). 

Moliawk  (32"  30'-32"  45':  113'  45'-114"). 

Norton   (32"  45'-33" ;  113'  45'-114"). 

Wellton  (32"  30'-^S2"  45';  114"-114"  15'). 
Arizona-California : 

Laguna  (32"  45'-53"  ;  114"  15'-114"  30'). 
Arkansas : 

State,  scale  1 :  500,000. 
California  (see  also  Arizona-California)  : 

Corcoran  (36"-36"  7'  30" ;  119"  30'-119"  37'  30"). 

Eden  Valley  (39"  30'-39"  45' ;  123"-123"  15'). 

Glendale  (34"  6'-34"  12';  118"  12'-118'  18'). 

Guernsey  (36*  7'  30"-,%"  15' :  119"  37'  30"-119»  46'). 
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Lassen  Volcanic  NaUonal  Park  (40^  25'-40'  35';  12V  15'-121'  85'). 

Lindsay  (36*  7'  30"-^'  15' ;  119'-119*»  7'  30"). 

San  Pedro  Hills  (33*»  42'-S3'  48' ;  118*»  IS'-llS^  26'). 

Tipton  (36'-^36*  7'  30";  119'  15'-119'  22'  30"). 

Waukena  (36*'  T  30"-36*'  15';  119-  30'-119'  37'  30"). 

Westhaven  (36*»  7'  30"-56'  15';  119'  52'  30"-120'). 

WoodvlUe  (36'-36^  7'  30";  119'  7'  30"-119»  15'). 

Yosemlte  National  Park  (37^  30'-^'  15'  30" ;  119'-120*). 
Colorado : 

Highmore  (39'  30'-39'  45';  108'  15'-108'  30'). 
District  of  Columbia-Maryland-Virginia : 

Washington  and  vicinity  (38"  45'-39'  5';  76*  52'  30"-77»  15'). 
(Georgia.    (See  South  Carolina-Georgia.) 
Hawaii : 

Haleakala  (20*'  35'-20'  45';  156'-156'  15'). 

Honaunau  (19*  15'-19'  30' ;  155'  45'-155'  57'  30"). 

Hoopuloa  (19*»-19*»  15' ;  155*'  45'-155'  57'  30"). 

Kahoolawe  (20*  30'-20*»  45';  156*»  30'-156'  42'  30"). 

Keahole  (19**  37'  30"-19*»  52'  30";  156'-156*»  12'  30"). 

Koolau  (20'»  45'-20*»  57'  30"  ;  156''-156'  15'). 

Mrfuna  Loa  (19»  15'-19'  30' ;  155**  30'-155'  45'). 

Niihau  (21»  4<V-22»  2';  160'  2'-160'  15'). 
Idaho: 

Craters  of  the  Moon   National   Monument    (43'   16'-48*   30';   113*   25'- 
113»  36'). 

State,  scale  1 :  500,000. 
Illinois  (see  also  Kentucky-Illinois)  : 

Brighton  (39°-39-  15';  90'-90'  15'). 

Chicago  Loop  (41**  52'  30"-42'  ;  87'  37'  30"-87'  45'). 

Evanston  (42'-42'  7'  30" ;  87'  37'  30"-87*  45'). 

Tinley  Park  (41'  30'-41'  37'  30" ;  87**  45'-87'  52'  30"). 
nilDois-Indiana : 

Jackson  Park  (41*  45'-41'  52'  30";  87'  30'-87^  37'  30"). 
Indiana.    (See  Illinois-Indiana.) 
Iowa: 

Albia  (41**-41'  15';  92*  45'-93'). 
Kansas-Nebraska : 

Southwestern  Nebraska  and  western  Kansas   (87*-41* ;  100*-109* ;  land 
classification). 
Kentucky.     (See  Tennes.see-Kentucky,  Virginia-Kentucky,  West  Virginia-Ken- 
tucky, West  Virginia-Virginia-Kentucky.) 
Kentucky-Illinois : 

Smithland  (37*-37'  15';  88*  15'-88'»  30'). 
Maine: 

Dead  River  (45'-45*»  15' ;  70**-70*»  15'). 

Dixfield  (44'*  30'-44*»  45' ;  70*»  15'-70'  36'). 
Maryland.     (See  District  of  Columbia-Maryland-Virginia.) 
Michigan : 

Laingsburg  (42*  45'-43*» ;  84»  15'-84'  30'). 
Missouri : 

Cardareva  (37'-37''  15';  91 '-91*  15'). 

Des  Arc  (37*  15'-37**  30' ;  90*  30'-90'  45'). 
Montana : 

Flathead  Lake  project  (48*  3'-48*  13' ;  114*  6'-114*  18'). 
''©braska  (see  also  Kansas-Nebraska)  : 

Northwestern  Nebraska  (41*-43* ;  100*  10'-104*  3' ;  land  classification). 
"^"W  Hampshire: 

Hlllsboro  (43*-43*  15';  71*  45'-72»). 

Mount  Kearsarge  (43*  15'-43*  30' ;  71**  45'-72*). 
Ne\^  Hampshire-Vermont: 

Averill  (44*  45'  to  Canadian  boundary;  71*  30'-71^  45'). 

Claremont  (43*  15'-43*  30' ;  72**  15'-72*  30'). 
^^Mr  York  (see  also  Pennsylvania-New  York)  : 

Coxsackie  (42*  15'-42*  30' ;  73*  45'-74**). 
Jorth  Carolina.     (See  Virginia-North  Carolina.) 
'*orth  Dakota : 

Minot  (48*-48*  15';  101**  15'-101*  30'). 
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Ohio.    (See  West  Virginia-Ohio.) 
Pennsylvania : 

Gettysburg  (39-  45'-40' ;  IT'-ll"  15';  areal  geology). 

Gettysburg  (economic  geology). 
Pennsylvania-New  York : 

Youngsville  (41*  45'-42' ;  79'  15'-79*»  30'). 
South  Carolina-Georgia: 

Warrenville  (33*»  30'-33**  45';  81*  45'-^*). 
Tennessee  * 

Decherd  (35°-35'  15';  86'-86**  15'). 

Gordonsville  (36*'-30'  15';  85*»  45'-S6'). 
Tennessee-Kentucky : 

Tompkinsville  (36*»  30'-36'  45';  85'  30'-85^  45'). 
Texas: 

Tankersly  (Sr  15'-31»  30';  100*  30'-100'  45'). 

Waldrip  (31*  15'-31*»  30';  99*»  15'-99*»  30'). 

Wall  (31'  15'-31*  30';  100**  15'-100**  30'). 
United  States: 

Physical  divisions. 
Utah : 

Fort  Douglas  (40*»  30'-41*» ;  111*  30'-112'). 

Gold  Hill  (40**-40*'  15';. 113'  45'-114*). 
Vermont     (See  New  Hampshire-Vermont.) 

Virginia  (see  also  District  of  Columbia-Maryland-Virginia,  West  Virginia-Ken 
tucky,  West  Virginia-Virginia-Kentucky)  : 

Covesville  (37'  45'-38' ;  78'  30'-78'  45'). 
Virginia-Kentucky : 

Big  Stone  Gap  (36'  45'-S7' ;  82'  45'-83'). 
Virginia-North  Carolina : 

Critz  (36'  30'-36'  45';  80'-80'  15'). 
West  Virginia : 

Ripley  (38*  45'-39' ;  81'  30'-81'  45'). 

Spencer  (38'  45'-39' ;  81'  15'-81'  30'). 
West  Virginia-Kentucky : 

Naugatuck  (37'  45'-38' ;  82'  15'-82'  30'). 
West  Virginia-Ohio: 

Point  Pleasant  (38'  45'-39' ;  82'-82'  15'). 

Ravenswood  (38'  45'-39' ;  81'  45'-^'). 
West  Virginia-Virginia-Kentucky: 

Matewan  (37'  30'-S7'  45' ;  81'  45'-«J'). 
Wyoming : 

Southeastern  Wyoming  (41'-43' :  104'  3'-107' ;  land  classification). 

THE  YEAR'S  OPERATIONS 

The  director  continued  his  'service  as  chairman  of  the  advisory 
committee  of  the  Federal  Oil  Conservation  Board  and  as  chairman 
of  the  Naval  Oil  Reserve  Commission.  During  March  to  June,  as 
the  representative  of  the  Federal  Oil  Conservation  Board,  he  at- 
tended several  oil  conferences  and  as  the  personal  representative  of 
the  Secretary  of  the  Interior  promoted  oil  conservation  in  California- 
This  service  involved  25,000  miles  of  travel. 

For  the  purpose  of  bringing  before  the  public  the  results  of  the 
work  of  his  associates  and  in  connection  with  his  administration  of 
the  general  work  of  the  Geological  Survey,  as  in  other  years^  h® 
made  several  addresses  and  informal  talks  and  contributea  articIeB 
to  the  press.    These  are  listed  below : 

ADDUKSSVsS 

Empire  builders,  Columbia  section,  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  Spokane,  Wash.,  July  20. 
Washington  development,  Mining  Association,  Seattle,  Wash.,  July  28. 
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Brakes  for  the  mineral  industry,  American  Bar  Association,  Seattle,  Wash., 
July  24. 

Our  share  in  the  Nation's  business,  Joint  meeting  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  and  the  American  Mining  Congress,  Lob 
Angeles,  Calif.,  September  12. 

Open  mind  and  open  forum,  Petroleum  division,  American  Institute  of  Mining 
and  Metallurgical  Engineers,  Tulsa,  Okla.,  October  18. 

Address,  Tri-State  Zinc  and  Lead  Association,  Picher.  Okla.,  October  22. 

Address,  Mid-Continent  Oil  and  Gas  Association,  Tulsa,  Okla«,  October  24. 

Geophysical  exploration,  radio  hearing,  Interior  Department,  Washington, 
November  15. 

Government  work  in  aid  of  mining.  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  Nev7  York  City,  December  20. 

Engineering  standards  for  society,  address  as  retiring  president,  American 
Institute  of  Mining  and  Metallurgical  Engineers.  New  York  City,  February  20. 

Address,  American  Petroleum  Institute,  Houston.  Tex.,  March  15. 

Address,  conference  on  oil  conservation,  Colorado  Springs,  Colo.,  June  10. 

ABTICLES 

Natural  resources  of  the  United  States,  1927,  American  Journal  of  Sociology, 
July. 

Conservation  of  oil.  United  States  Daily,  August  13. 

National  conserv^ation.  New  York  Herald-Tribune,  November  18. 

Geological  Survey's  oil  studies  of  great  importance  to  industry,  Oil  and  Gas 
Journal,  January  3. 

Radio  as  a  stop-watch  for  the  geophyslcist,  New  York  Herald-Tribune,  January 
27. 

Our  field  fact-finding.  National  Republic,  April. 

What  the  new  oil  policy  means.  Nation's  Business,  May. 

Natural  resources,  1928,  American  Journal  of  Sociology,  May. 
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A  brief  summary  of  the  work  done  by  the  Geological  Survey  dur- 
ing the  fiscal  year  is  given  in  the  following  paragraphs : 

GEOLOGIC  WORK 

Geologic  work  was  done  in  42  States  and  Alaska.  In  this  work  13  of  the 
States  cooperated.  The  cooperative  work  takes  a  variety  of  forms  but  consists 
mainly  of  the  study  of  specific  problems  on  a  cost-sharing  basis.  Considerable 
geologic  work  was  also  done  In  cooperation  with  other  Government  organlza- 
Uons  and  with  nongovernmental  scientific  associations.  Cooperative  Investiga- 
tions bearing  on  oil  and  gas  resources  were  made  In  1  State,  on  metalliferous 
deposits  In  4  States,  on  potash  In  2  States,  and  on  general  geologic  problems 
in  8  States.  The  Investigations  In  search  of  potash,  carried  on  In  cooperation 
with  the  Bureau  of  Mines,  were  continued  In  New  Mexico,  where  four  sites 
for  Government  core  drilling  were  selected,  and  In  Texas,  where  drilling  at 
four  sites  w^as  completed.  The  cores  were  studied  and  selected  portions 
analyzed,  and  preliminary  reports  on  the  economic  results  were  prepared. 
Volcanologlc  studies  were  carried  on  In  California,  Alaska,  and  HawaU.  Numer- 
ous paleontologic  determinations  were  made.  Investigations  of  ore  deposits, 
coal,  oil  sbale,  and  other  minerals  and  studies  in  glacial  geology,  stratigraphy, 
and  structure  were  continued.  In  the  chemical  laboratory  5,880  samples  of 
potash  salts  were  examined  and  a  total  of  8,910  specimens  were  analyzed. 
Study  and  experimental  work  on  ore  deposition  and  other  chemical  problems 
were  continued.  Further  work  was  done  on  problems  connected  with  petroleum 
recovery. 

EXPLORATIONS  IN  ALASKA 

The  principal  explorations  conducted  by  the  Geological  Survey  in  Alaska  in 
the  field  season  of  1928  were  made  in  southeastern  Alaska,  the  Copper  River 
region,  the  Mount  Spurr  region  of  the  Alaska  Range,  and  the  region  north  of 
the  Tanana  River.    The  work  in  southeastern  Alaska  consisted  of  recomial«' 
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sance  topographic  mapping  in  the  Ketchikan  district,  with  the  aid  of  the  aerial 
photographs  taken  by  the  Navy  Department  In  1926,  and  of  a  detailed  sturey 
of  a  small  tract  in  the  Juneau  region  for  the  Forest  Service.  The  work  in 
the  Copper  River  region  consisted  of  the  revision  of  earlier  geologic  surveyi 
in  the  Nizina  district.  The  Mount  Spurr  expedition  accomplished  the  topo- 
graphic and  geologic  mapping  of  1,000  square  miles  of  new  country.  In  the 
Tanana  region  the  major  geologic  features  of  an  area  of  nearly  4,000  square 
miles  were  mapped. 

Six  field  projects  were  in  progress  at  the  end  of  the  fiscal  year  1929.  includ- 
ing topographic  studies  in  southeastern  Alaska,  in  connection  with  the  air^ 
plane  photographing  expedition  of  the  Navy  Department,  geologic  reconnaift- 
sance  in  the  Copper  River  and  Yukon-Tanana  regions,  and  geologic  and  topo- 
graphic reconnaissance  in  the  Alaska  Range.  Some  of  the  work  in  southeaf^tem 
Alaska  is  being  done  for  the  Forest  Service,  which  is  bearing  the  cost.  Special 
assistance  is  being  given  to  the  Alaska  Railroad  in  solving  problems  that 
arise  in  its  work  in  which  geologic  information  is  useful.  The  supervision  of 
operations  under  leases  issued  by  the  Government  for  extracting  coal  and  oil 
on  public  lands  was  continued  during  the  year,  a  small  staff  being  maintained 
at  two  local  offices  in  Alaska  for  this  purpose. 

TOPOGRAPHIC  MAPPING 

The   topographic   work   was   done   In    cooperation   with   25    States,   county 
officials  in  2  States,  the  War  Department,  the  Corps  of  Engineers,  and  the 
Colorado  Metal  Mining  Fund,  and  the  area  mapped  amounted  to  17333  square 
miles  in  29  States,  the  District  of  Columbia,  and  Hawaii.    Of  this  total  12,995 
square  miles  repre.sents  new  surveys,  4,049  square  miles  resurveys,  and  328 
square  miles  revisions.    The  total  area  mapped  to  June  30,  1929,  is  1,327,231 
square  miles.    Nine   States  and   the  District  of  Columbia   are   now  entirely 
mapped,  and  the  percentages  in  other  States  range  from  8  to  88.6.    Of  the  totid 
continental  United  States,  exclusive  of  Alaska,  43.6  per  cent  has  been  mapped. 
River  surveys  amounting  to  838  linear  miles  were  also  made.     In  connectioo 
with  the  topographic  work  8,542  miles  of  spirit  levels  and  5,068  miles  of  transit 
traverse  were  run  and  211  triangulatlon  stations  were  occupied.    Cooperation 
was  continued  with  the  Air  Corps,  United  States  Army,  whereby  aerial  photo- 
graphs were   furnished   for   use   in   topographic   mapping.    A   base  map  of 
California   was  prepared,   and   the  base  map  of  Arkansas  was  revised.  A 
partial  culture  and  drainage  map  of  the  Tensas  Basin,  Louisiana  and  Arkansaa, 
was  compiled  for  the  Mississippi  River  Commission. 

INVESTIGATIONS  OF  WATER  RESOURCES 

The  work  on  water  resources  is  done  largely  in  cooperation  with  other  Fed- 
eral bureaus,  with  State,  county,  and  municipal  agencies,  and  with  penoitteei 
and  licensees  of  the  Federal  Power  Commission.  The  amount  expended  by 
State,  county,  and  municipal  agencies  for  such  work  during  the  year,  in  part 
directly  and  in  part  through  the  Geological  Survey,  was  $367,9^.66.  This  «ub 
covered  work  in  35  States  and  Hawaii.  Including  the  cooperative  wort,  the 
study  of  surface  waters,  which  consists  primarily  of  the  measurement  of  tbe 
flow  of  streams,  was  carried  on  in  47  States  and  Hawaii,  in  which  at  tbe  cod 
of  the  year  2,238  gaging  stations  were  being  maintained.  The  work  on  gronnd- 
water  resources  has  been  planned  to  meet  the  more  and  more  exacting  pobUc 
demand  for  precise  information  with  increasing  need  for  the  water.  Investi- 
gations relating  to  ground  water  and  power  or  reservoir  sites  were  made  In 
22  States.  Research  into  the  principles  of  hydrology  has  been  continued  In 
order  to  provide  a  more  secure  basis  for  ground-water  investigations.  Coopera- 
tion was  continued  with  well  drillers'  associations  with  a  view  to  developlK 
higher  standards  and  better  results  in  water-well  drilling.  The  work  on  quality 
of  water  involved  the  examination  of  1,037  samples  of  water  and  245  samplea  of 
silt.  The  investigations  of  power  resources  included  the  preparation  of  mootWy 
and  annual  reports  on  the  production  of  electricity  and  consumption  of  fori  ^ 
public-utility  power  plants. 

WORK  IN  CLASSIFYING  AND  LEASING  PUBLIC  LAND 

The  work  of  classifying  public  and  Indian  lands  with  respect  to  mineral  ooo- 
tent  and  of  supervising  mineral  operations  on  such  lands  was  carried  oojB 
21  States  and  Alaska.    The  niimber  of  caisea  involving  land  clasflification  actid 


GEOLOGIC  BBANCH  9 

on  during  the  year  was  15,428,  and  the  results  accomplished  include  net  de- 
creases of  57,006  acres  in  the  area  of  outstanding  coal  withdrawals,  of  92,140 
acres  in  outstanding  petroleum  withdrawals,  and  of  26,261  acres  in  outstanding 
phosphate  reserves.  At  the  end  of  the  year  tiie  total  area  classified  as  mineral 
in  character  amounted  to  36,433,446  acres  in  14  States  and  Alaska  and  the 
outstanding  mineral  withdrawals  to  46,639,593  acres  in  14  States.  Definition 
of  the  "  known  geologic  structure  *'  of  producing  oil  and  gas  fields  was  con- 
tinued, and  at  the  end  of  the  year  the  net  area  so  defined  was  515.378  acres 
in  seven  States.  Investigations  to  obtain  information  for  classifying  public 
land  with  respect  to  its  value  for  the  development  of  water  power  were  made 
in  four  States.  There  was  a  net  increase  of  245,808  acres  in  the  area  included 
In  power  reserves,  making  a  total  of  6,479,570  acres  in  20  States  and  Alaska, 
on  which  about  15,(X)0,000  continuous  horsepower  can  be  developed.  The  net 
increase  in  enlarged-homestead  designations  was  142,493  acres,  making  a  total 
outstanding  of  325,302,286  acres  in  14  States,  and  the  net  increase  in  stock- 
raising  homestead  designations  was  1.141,957  acres,  making  a  total  outstanding 
of  120,2o0,561  acres  in  18  States.  There  was  a  net  increase  of  15,040  acres  In 
public  water  reser\'es,  and  the  total  outstanding  is  now  418,431  acres  in  12 
States.  The  sui)ervisory  work  on  public  lands  subject  to  the  mineral  leasing 
laws  was  increased  by  the  issuance  of  101  leases,  2,539  t)ermits,  and  13  licenses, 
covering  4,295,366.98  acres,  and  decreased  by  8,756  cancellations  of  leases  and 
permits.  The  production  of  petroleum  on  such  lands  during  the  year  was 
22,458,842.62  barrels,  of  natural  gas  22,770,394,110  cubic  feet,  and  of  gasoline 
47,319,874.32  gallons,  on  which  the  royalty,  rentals,  and  bonuses  amounted  to 
$3,685,883.35.  The  production  of  coal  on  such  lands  was  1,022,860.90  tons,  of 
phosphate  rock  21,792.06  tons,  and  of  sodium  23,580.99  tons,  on  which  the 
royalty,  rentals,  and  bonuses  amounted  to  $414,186.11.  Supervision  over  oil 
and  gas  operations  on  naval  petroleum  reserves  was  continued,  and  the  pro- 
duction was  8,116,635.98  barrels  of  petroleum,  7,711,858,000  cubic  feet  of  natural 
gas.  and  24,908,262.82  gallons  of  gasoline,  on  which  the  royalty  value  was 
$1,817,464.45.  Inspectional,  regulatory,  and  advisory  service  was  rendered  in 
connection  with  the  leasing  of  mineral  deposits  on  Indian  lands  in  seven  States, 
with  a  royalty  value  of  approximately  $7,500,000,  nearly  all  in  Oklahoma. 

PUBLICATIONS 

The  publications  of  the  year  consisted  of  60  books  and  pamphlets  of  the 
regular  series,  76  new  or  revised  maps,  200  reprinted  maps,  and  numerous 
circulars,  lists  of  publications,  etc.  The  total  number  of  pages  in  the  new  book 
publications  was  7,381.  In  addition  to  the  publications  in  the  regular  series, 
89  brief  reports  were  issued  in  mimeographed  form  as  memoranda  for  the  press. 
The  manuscript  edited  and  prepared  for  printing  amounted  to  16.601  pages; 
2,677  galley  proofs  and  14,814  page  proofs  were  read  and  corrected.  Indexes 
were  prepared  for  31  publications,  covering  6,291  pages.  The  drawings  prepared 
for  publications  numbered  2,738,  and  the  proofs  of  illustrations  examined  969. 
The  new  topographic  maps  edited  and  transmitted  for  engraving  numbered  57, 
and  473  other  maps  were  edited.  Map  proofs  numbering  600  were  read.  Of 
new  and  reprinted  maps  and  folios  759.732  copies  were  printed.  The  publica- 
tions distributed  numbered  975,155,  of  which  8,910  folios  and  717,349  maps  were 
sold  for  $49,289.38. 

GEOLOGIC  BRANCH 

W,  C.  MENDENHALL.  CkitS  Ctoktid 

ORGANIZATION  AND  PERSONNEL 

The  work  of  the  geologic  branch  has  been  administered  during 
the  year  through  10  units,  representing  topical  or  geographic  group- 
ings of  activities.    These  units  are  as  follows : 

Paleontology  and  stratigraphy,  T.  W.  Stanton,  geologist,  in  charge. 
Geology  of  metalliferous  deposits,  G.  F.  Loughlin,  geologist,  In  charge. 
Geology  of  areal  and  nonmetalliferous  deposits,  G.  R.  Mansfield,  geologist,  <q 
dbarge. 

Geology  of  iron  and  steel  metals,  E.  F.  Burchard,  geologist,  in  charge. 
Glacial  geology,  W.  C.  Alden,  geologist,  in  charge. 
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Coastal  Plain  investigations,  I*,  W.  Stephenson,  geologist,  in  charge. 

Geology  of  fuels,  H.  D.  Miser,  geologist,  in  charge. 

Volcanology,  T.  A.  Jaggar,  jr.,  volcanologist,  in  charge. 

Petrology,  C.  S.  Ross,  geologist,  in  charge. 

Chemistry  and  physics,  George  Steiger,  chemist,  in  charge. 

The  professional  force  was  reduced  by  1  retirement,  6  transfen 
(including  2  topographic  engineers),  and  1  resignation,  and  then 
were  14  appointments  (including  1  topographic  engineer).  With 
these  changes  it  now  includes  106  geologists  of  various  grades,  many 
of  whom  are  not  employed  continuously,  8  chemists,  and  2  physicists. 
The  subprofessional  force  comprises  6  draftsmen  (2  temporary),  7 
preparators  of  fossils  (1  temporary),  and  1  laboratory  mechanic.  In 
the  clerical  force  there  were  5  accessions  and  9  separations,  leaving 
a  total  of  27  clerks  of  various  grades,  2  of  whom  are  temporary. 

AILOTMENTS  AND  EXPENDITURES 

The  funds  available  for  the  work  of  the  geologic  branch  for  the 
fiscal  year  were  as  follows: 

Geologic  surveys $355,000 

Classification  of  lands 18,000 

Volcanologic  surveys 21,000 

Investigating  potash  deposits 10,000 

Repayments  from  otlier  Federal  departments 7.647 

Repayments  from  State,  city,  and  other  cooperating  <»r- 

ganizations 22,4d8 

434, 115 

The  expenditures  from  these  funds  may  be  classified  approximately 
as  follows: 

Geologic  investigations  (economic  and  scientific) $323,142 

Supervision,  administration,  services  of  eU'iicai,  technical. 

and  skilled-labor  forces,  etc 01. 191 

Hawaiian  volcanology 18,526 

Unexpended  balances 1,2% 

434.  lis 
NEED  FOR  GEOLOGIC  RESEARCH 

The  student  of  modern  civilization,  its  trends  and  the  reasons  that 
underlie  its  swift  advance,  finds  it  difficult  to  phrase  a  plea  for  the 
support  of  research — as  difficult  as  to  prove  an  axiom ;  to  him  no 

{>lea  is  needed.  Research,  resulting  in  an  understanding  of  natural 
aws  and  of  man's  relation  to  nature,  is  the  very  foundation  of  modern 
life.  This  understanding  constitutes  perhaps  the  most  essential 
difference  between  the  brilliant  civilizations  of  the  past  and  those  of 
to-day  and  contains  the  soundest  basis  for  expectmg  that  those  of 
to-day  will  survive,  although  those  of  the  past  have  perished.  Be- 
search  has  substituted  an  alliance  with  nature  for  war  with  nature. 
In  art,  in  philosophy,  in  literature  we  may  still  be  the  pupils  of  the 
past.  But  in  science  and  its  applications  we  are  in  a  new  era.  In 
this  field  antiquity  has  nothing  to  compare  with  the  present. 

Science  itself  has  developed  with  democracy.  The  release  of  the 
human  mind  from  the  bondage  of  ignorance  by  the  Eevival  of 
Learning,  the  spread  of  education  that  followed,  the  destruction  of 
the  spirit  of  feudalism,  the  recognition  of  the  value  and  the  righta 
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of  the  individual  are  all  steps  in  the  process  through  which  the 
modern  state  has  evolved.  This  evolution  has  released  and  developed 
the  latent  intellectual  powers  of  the  masses  of  mankind  and  enlisted 
them  in  the  service  of  further  progress.  It  is  in  the  atmosphere  thus 
created  that  science  has  developed.  Because  self-government,  politi- 
cal and  intellectual  freedom,  universal  education,  and  scientific  prog- 
ress are  characteristics  of  the  modern  state,  are  interdependent, 
and  advance  together,  all  must  be  fostered  if  the  advance  is  to  ccm- 
tinue.  Research,  the  basis  of  scientific  progress,  is  no  less  important 
than  the  others.  Upon  it  depends  man's  mastery  of  nature,  the 
multiplication  of  his  physical  powers,  and  his  release  from  deaden- 
ing drudgery,  and  it  is  perhaps  the  ^eatest  of  modern  stimuli  to 
his  intellectual  development,  through  its  constant  revelation  of  new 
facts  and  new  relations  and  its  constant  calls  upon  his  powers  of  con- 
structive imagination. 

Among  modern  States,  those  that  lead  in  supporting  and  foster- 
ing educational  and  scientific  progress  also  lead  in  political  and 
intellectual  progress.  In  such  States  material  prosperity  need  not 
be  made  a  matter  of  direct  concern.  It  is  an  inevitable  by-product 
of  this  leadersliip.  It  follows  scientific  and  educational  progress 
as  surely  as  day  loUows  night. 

Because  research  in  the  sciences  is  thus  an  integral  part  of  modem 
human  progress,  it  should  be  unnecessary  to  urge  support  of  re- 
search by  a  modern  State.  That  should  oe  and  eventually  will  be 
recognized  as  one  of  its  every-day  duties  to  its  citizens — as  direct  a 
duty  and  as  unnecessary  of  specific  advocacy  as  national  defense  or 
education. 

Not  only  because  geology  is  one  of  the  sciences  but  also  because 
it  is  one  of  those  upon  which  each  citizen  depends  daily  and  hourly, 
whether  he  realizes  it  or  not,  its  study  should  have  adequate  national 
support.  All  the  metals,  the  important  fuels,  the  more  permanent 
building  materials,  the  soils  are  geologic  products — parts  of  the 
earth's  crust.  Imagine  a  world  without  steel,  copper,  aluminum, 
coal,  petroleum,  concrete.  It  would  be  a  world  witnout  railroads, 
automobiles,  airplanes,  telephones,  telegraph,  electric  power  and 
light — in  short,  without  modern  communication,  transportation,  or 
industry;  industrially  we  would  be  living  in  the  Middle  Ages. 

Through  force  of  circumstances,  chiefly  financial,  an  undue  pro- 
portion of  the  energies  of  the  geologic  branch  in  recent  years  has 
been  directed  into  the  fields  of  applied  geology.  This  does  not  mean 
that  no  research  work  has  been  done.  It  means  merely  that  not 
enough  of  it  has  been  done.  No  scientific  organization,  even  though 
much  of  its  energy  must  be  devoted  to  the  application  of  science, 
can  continue  to  function  long  without  continuing  the  study  of  princi- 
ples. Research  is  to  such  an  organization  what  fuel  is  to  the  engine 
or  food  to  the  body.  It  is  the  source  of  power.  If  a  continuous 
supply  is  not  maintained,  the  mechanism  runs  down.  For  this 
reason  research  has  been  maintained,  along  with  that  work  which  is 
commonly  denominated  practical,  because  it  is  directed  immediatelv 
to  supplying  an  answer  to  some  question  of  current  human  need. 
More  coal,  or  copper,  or  manganese,  or  potash,  or  granite  is  wanted. 
Where  is  it  to  be  found?  How  accessible  is  it?  What  is  its  quality? 
Is  it  suited  to  the  specific  need?     But  none  of  these  questions  can 
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be  answered  adequately  unless  there  have  been  years  of  study  quietly 
conducted  before  the  need  arises,  to  determine  where  the  substances 
are  to  be  exT)ected,  what  differences  exist  in  distribution  and  in 
quality  in  different  localities,  and  why. 

So  geologic  research  has  continued  of  necessity,  as  well  as  of 
choice,  while  the  practical  work  has  been  going  forward.  Each 
study  of  a  practical  question  has  been  made  the  vehicle  to  cany 
some  research  into  principles.  It  has  yielded  its  bit  of  knowledge 
about  heretofore  unknown  facts  and  relations.  Any  thorough  study 
of  a  problem  by  trained  men  will  yield  such  contrioutions.  But  too 
much  of  the  research  during  the  last  decade  or  two  has  been  of  this 
incidental  sort.  Too  little  of  the  work  has  been  specifically  planned 
and  directed  for  the  purpose  of  finding  out  more  about  unknown  gen- 
eral relations  and  natural  laws.  As  a  consequence  of  this  enforoed 
relative  neglect  of  fundamental  work  in  geology,  its  capacity  to  Boht 
the  growing  volume  of  practical  problems,  which  are  constantly  in- 
creasing in  complexity,  is  being  endangered.  The  immediate  need 
is  to  strengthen  our  foundations,  to  add  to  the  staff  of  research 
workers,  to  increase  the  energy  available  for  fundamental  work. 
To  apply  science  to  human  needs,  there  must  be  science  to  apply. 
Research  can  not  be  neglected  in  any  field  of  science,  geologic  or 
otherj  without  jeopardizihjg  its  usefulness. 

It  IS  high  time  that  this  principle  should  be  publicly  recognized 
and  adequate  support  be  forthcoming  for  those  phases  of  geologic 
work  which,  although  their  application  to  current  problems  may  not 
be  obvious,  constitute  the  foundations  for  future  usefulness,  oecre- 
tary  Wilbur  has  recently  said,  "  So  close  to-day  is  the  link  between 
science  and  its  laboratories  and  the  Government  that  we  can  measure 
the  progress  of  a  civilization  by  its  economic  capacity  to  support 
laboratories  and  by  the  quality  of  the  intellects  brought  into  them." 
Will  our  civilization  meet  this  test? 

WORK  IN  GEOLOGY  BY  STATES 

ALABAMA 

An  examination  of  lands  in  the  Pearson  HUIs  miit  and  a  leport  theram 
was  made  by  O.  W.  tk>oke  for  the  Forest  Service.  Deposits  of  iron  oze  in 
Jackson,  Cullman,  Marshall,  De  Kalb,  Etowah,  Cherokee,  St.  Glair,  «nd  Cal- 
houn Counties  were  examined  by  E.  F.  Burchard  in  cooperation  with  tbe 
Alabama  Geological  Survey.  A  report  on  the  red  iron  ores  of  northeaiten 
Alabama,  giving  the  results  of  this  work,  will  be  published  by  the  State. 

ALASKA 

The  seismograph  station  at  Kodiak  was  in  operation  for  a  part  of  the  jear* 
and  a  station  was  established  at  Dutch  Harbor,  where  the  construction  of  tbe^ 
hut  and  the  installation  of  the  seismograph  were  in  charge  of  Austin  B.  Joaet- 

ARIZONA 

Farther  field  paleontologic  examinations  of  the  Hermit  shale  and  the  SOI*^ 
formation  of  the  Grand  Canyon,  determination  of  the  stratigraidiic  Uaitt^ 
of  the  Redwall  and  the  Cambrian  formations  in  the  same  section,  and  a  w&kc<^ 
for  remains  of  pre-Cambrian  life  in  the  formations  of  the  Unkar  group  Is  tb^" 
vicinity  of  Bright  Angel  Creek  were  made  by  David  White.  A  manuscript 
describing  and  illustrating  the  fossU  plants  of  the  Hermit  shale  was  trtn*^ 
mitted  for  publication  to  the  Carnegie  Institution,  which  has  smarted  tb^^ 
cost  of  the  field  investigations  and   travel.    The  Apache  group  in  oeotn*^ 
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Arizona  was  examined  by  Mr.  White  at  a  number  of  points  for  traces  of  fossil 
remains,  and  the  Devonian,  Mississlppian,  and  Carboniferous  stratigraphy  in 
the  region  embracing  Payson  and  Jerome  was  inspected  in  a  review  of  the 
stratigraphic  work  by  Prof.  A.  Stoyanow,  of  the  Arizona  State  University. 
A  paper  on  correlation  of  the  Permian  of  southern  Utah,  northern  Arizona, 
northwestern  New  Mexico,  and  southwestern  Colorado  was  prepared  by  A.  A. 
Baker  and  J.  H.  Iveesidc,  Jr.,  to  be  published  in  the  Bulletin  of  the  American 
Associntion  of  Petroleum  Geologists.  A  paper  on  the  Cretaceous  section  in 
Black  Mesa,  northeastern  Arizona,  was  submitted  by  Messrs.  Reeside  and  Baker 
for  publication  in  the  Journal  of  the  Washington  Academy  of  Sciences. 
On  invitation  of  the  Carnegie  Institute,  N.  H.  Darton  spent  several  days 
at  the  Grand  Canyon  for  the  purpose  of  investigating  conditions  under 
which  the  geologic  features  might  be  made  of  interest  to  the  public. 
A  geologic  map  of  the  Grand  Canyon  was  prepared  by  Mr.  Darton 
and  transmitted  to  the  National  Park  ScTvice  for  use  in  the  Museum 
at  Yavapai  Point.  He  also  prepared  a  description  of  the  geology  of  Ari- 
zona for  publication  in  the  North  American  volume  of  Geologic  der  Brde. 
A  manganese  deposit  at  Bisbee  was  examined  by  D.  F.  Hewett,  in  connection 
with  a  summary  of  manganese  ore  deposits  of  the  United  States  for  which 
Mr.  Hewett  is  aocumulatin^  material.  A  strontium  deposit  near  Aguila  was 
examined  by  B.  S.  Butler,  who  prepared  a  brief  report  describing  it  as  a  memo- 
randum for  the  press.  A  large  deposit  of  Iron  ore  near  the  west  line  of  the  Fort 
Apache  Indian  Reservation  was  examined  and  a  local  map  prepared  by  E.  F. 
Bnrchard  and  B.  W.  Dyer,  at  the  request  of  the  conservation  branch.  A  report 
on  nitrate  deposits  of  the  Southwest,  prepared  by  L.  F.  Noble,  contains  brief 
notes  on  deposits  in  the  Peloncillo  Mountains  of  southeastern  Arizona. 

ARKANSAS 

A  tract  of  land  adjacent  to  the  Ouachita  National  Forest  in  west-central 
Arkansas  was  examined  by  H.  D.  Miser  at  the  request  of  the  Forest  Service, 
and  a  report  was  prepared  and  transmitted  to  that  service.    Additional  strati- 
graphic  and  structural  studies  in  parts  of  the  Ouachita  Mountains  of  Oklahoma 
and  Arkansas  were  made  by  Mr.  Miser,  in  company  with  0.  L.  Cooper,  of  the 
Oklahoma  Geological  Survey,  and  a  paper  on  the  structure  of  the  Otiachita 
Mountains   of   Oklahoma    and   Arkansas   was   transmitted    to    the   Oklahoma 
Survey  for  publication.    In  informal  cooperation  with  the  Arkansas  Geological 
Survey  work  was  contributed  by  several  members  of  the  branch  toward  ttie 
completion  of  tlie  new  geologic  matf  of  Arkansas  to  be  issued  by  the  State. 
The  study  of  the  lead  and  zinc  deposits  of  northern  Arkansas  was  continued 
by  B.  T.  McKnight  in  cooperation  with  the  Arkansas  GrCological  Survey.    B.  O. 
Ulrich  reported  on  Paleozoic  invertebrate  fossils  from  this  area.    Studies  of 
the  Carboniferous  invertebrate  faunas  of  the  Morrow  formation  and  the  Bates- 
▼ille  sandstone  and  of  the  faunas  of  the  basal  Fayetteville  shale  were  continued 
by  G.  H.  Girty.    Pleistocene  moUusks  were  reported  on  by  W.  0.  Mansfield, 
and  a  study  of  upper  Mississippian  invertebrates  was  made  by  P.  V.  Roundy. 
Manganese  deposits  of  the  Batesville  district  were  examined  by  Mr.  Miser.    A 
oote  on  the  age  of  the  Brownstown  marl  of  Arkansas  was  submitted  by  L.  W. 
Stephenson  for  publication  in  the  Bulletin  of  the  American  Association  of 
^troleum  Geologists. 
Publication :  Professional  Papers  154-B  and  154-F.     (See  p.  8.) 

CAUFORNiA 

Studies  of  the  Engels- Walker  copper  belt,  in  Plumas  County,  were  completed 
by  Adolph  Knopf,  who  is  now  preparing  the  report  on  this  investigation.  Re- 
^Bt  developments  in  the  Allegheny  minins;  district  were  studied  by  H.  G. 
Ferguson,  who  completed  the  revision  of  his  report  on  that  district.  A  paper  on 
JJ^e  gold-quartz  veins  of  the  Allegheny  district,  by  Mr.  Ferguson  and  R.  W. 
^nnett,  was  i)resented  at  the  meeting  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  in  New  York  in  February  and  published  by  that 
^''Ranlzation  as  Technical  Paper  211. 

Manganese  deposits  in  Plumas,  San  Joaquin,  and  San  Luis  Obispo  Counties 
^^  examined  by  D.  F.  Hewett  in  connection  with  a  summary  of  manganese 
^J®  deposits  of  the  United  States.  F.  B.  Matthes  completed  the  final  revision 
®^bls  report  on  the  Yosemite  Valley,  to  be  published  as  a  professional  paper. 
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and  revised  the  descriptive  text  for  the  back  of  the  Yosemite  Valley  topographic 
map.  He  also  prepared  a  short  paper  entitled  "Multiple  Glaciation  in  the 
Sierra  Nevada,"  which  was  published  in  Science,  July  10,  1929.  A  report  on 
the  geology  of  the  eastern  part  of  the  Santa  Monica  Mountains  and  adjacent 
areas,  Los  Angeles  County,  was  completed  by  H.  W.  Hoots,  to  be  published  in 
**  Shorter  contributions  to  general  geology."  Papers  on  the  age  of  the  Modelo 
formation  of  the  Santa  Monica  Mountains  and  on  warm-water  faunas  of  the 
so-called  Pliocene  of  San  Pedro  were  presented  by  W.  P.  Woodrlng  at  tlie  meet- 
ing of  the  Cordilleran  section  of  the  Geological  Society  of  America,  and  ab- 
stracts were  published  in  the  proceedings  of  the  meeting. 

The  report  on  the  Elk  Hills  oil  field  is  being  revised  by  Mr.  Woodring,  P.  V. 
Roundy,  and  H.  R.  Farnsworth. 

Studies  of  the  San  Andreas  rift  in  the  Cajon  Pass  area  were  continued  by 
L.  F.  Noble,  who  made  much  progress  on  his  report  on  the  rift  zone.  Mr. 
Noble  also  completed  and  submitted  his  report  on  nitrate  deposits  of  south- 
eastern California.  A  paper  by  W.  T.  Schaller  on  borate  minerals  from  the 
Kramer  district,  Mohave  Desert,  was  approved  for  publication  as  Professional 
Paper  158-1.  An  area  covered  by  the  Mount  Diablo  overthrust  In  the  Mount 
Diablo,  Concord,  Byron,  and  Napa  quadrangles  was  inspected  by  G.  R.  Mans- 
field in  company  with  B.  L.  Clark  and  C.  E.  Weaver  in  connection  with  reports 
in  preparation  by  Messrs.  Clark  and  Weaver.  Mr.  Mansfield  also  examined 
diatomite  deposits  on  the  Pit  River,  northeastern  Shasta  County.  The  Lassen 
Volcano  Observatory,  ope  of  the  stations  maintained  for  the  studies  of  vol- 
canology,  has  been  conducted  by  R.  H.  Finch.  A  paper  on  the  quartz  basalt 
eruptions  of  Cinder  Cone,  Lassen  Volcanic  National  Park,  was  prepared  by 
Mr.  Finch  and  C.  A.  Anderson  for  publication  either  by  the  University  of 
Califorpia  or  in  the  American  Journal  of  Science. 

Publications:  Professional  Papt^rs  154-E,  157.     (See  p.  3.) 

COijORADO 

Cooperative  geologic  work  with  the  State  of  Colorado  and  the  Colorado 
Metal  Mining  Fund  in  a  study  of  the  mining  geology  of  the  State  was  con- 
tinued under  the  immediate  supervision  of  B.  S.  Butler.    Mr.  Butler,  assisted 
by  Q.  D.  Slngewald,  spent  most  of  the  field  season  In  a  detailed  study  of  the 
Alma  district  and  vicinity,  on  the  east  slope  of  the  Mosquito  Range.     With 
W.  S.  Burbank  he  completed  a  paper  on  the  electrode  potential  of  some  ele- 
ments of  hypogene  mineral  deposits,  which  was  published  by  the  Amerlciin 
Institute  of  Mining  and  Metallurgical  En'^ineers.     Mr.  Butler  also  completed 
a  preliminary  paper  on  the  relation  of  ore  deposits  In  the  Rocky  Mountabisr 
to  the  Colorado  Plateau,  to  be  published  by  the  Colorado  Scientific  Society. 
A  detailed  study  of  the  west  slope  of  the  Mosquito  Range  in  areas  adjoining 
the  Leadville  district  on  the  south  was  begun  by  C.  H.  Behre,  who  has  trans- 
mitted a  brief  paper  showing  certain  results  of  interest  to  the  mining  IndustiTi 
to  be  published  by  the  Colorado  Scientific  Society.    A  paper  on  edge  fades  of 
mineralization    at   Leadville   was   presented   by   Mr.   Behre   before   the  Ohio 
Academy  of  Science,  and  an  abstract  of  this  imper  will  be  published  In  tbe 
Ohio  Journal  of  Science.     G.  F.  Loughlin  spent  a  few  days  In  Cripple  Creek 
visiting  mines  tliat  were  not  accessible  during  previous  visits.     Work  In  the 
Bonanza  district  was  completed  by  Mr.  Burbank,  and  he  then  began  a  resar- 
vey  of  the  Ouray  district.     A  preliminary  report  on  the  Bonanza  mining  dis- 
trict has  been  Issued  as  a  press  memorandum,  and  the  complete  report  will  be 
transmitted  during  the  summer  of  1929.     Mr.  Burbank  has  also  prepared  a 
short  paper  for  the  benefit  of  raining  interests  showing  the  position  of  ore 
horizons  In  sedimentary  rocks  In  the  Ouray  district.     Work  in  the  Brecken- 
rldge  district  was  completed  by  T.  S.  Levering,  who  continued  structural  and 
stratigraphic  studies  in  the  mineralized  belt  of  the  Front  Range  from  Breck- 
enrldge  northeastward.     His  work  thus  far  has  covered  about  four  15-iDhiiite 
<iua(lrangles  in  considerable  detail  and  Includes  related  reconnaissance  In  ad- 
Joining  areas.    His  report  on  the  Breckenridge  district  will  probably  be  trans- 
mitted in  the  summer  or  fall  of  1929 ;  his  paper  on  the  geologic  history  of  the 
Front  Range  was  completed,  and  a  report  on  the  Montezuma  quadrangle  i* 
well  under  way.     In  the  Washington  office  M.  N.  Short  continued  his  mico" 
scoplc   studies   of   ores   from   the   several    districts,   Edwin    Kirk    determined 
Ordovician   invertebrate  fossils  for  Messers.   Behre  and  Burbank.  and  X  P- 
Reeslde.  Jr..  reported  on  Cretaceous  invertebrate  fossils  from  central  Colarado 
for  M**   if^vcrlng.    A  rei)ort  on  recent  mining  developments  In  the  Creede  dla* 
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trict,  by  E.  S.  Larsen,  was  completed  and  transmitted  for  publication  as  Bulletin 
811-B.  A  comprehensive  report  on  the  volcanic  and  other  rocks  of  the  entire 
Ban  Juan  region  of  southwestern  Colorado  is  being  prepared  by  Mr.  Larsen, 
for  whom  map  data  on  the  Ignacio  and  Red  Mesa  quadrangles  were  assembled 
by  J.  B.  Reeside,  jr.  A  paper  on  the  physiography  and  Quaternary  geology  of 
the  San  Juan  Mountains,  by  W.  W.  Atwood  and  K.  F.  Mather,  has  been  trans- 
mitted for  publication  as  a  professional  paper.  Quarries  and  drifts  made 
by  oil-shale  companies  near  Rifle  and  DeBeque  were  examined  by  David 
Wliite,  who  collected  specimens  for  research  investigations.  A  report  on  the 
origin  and  microfossils  of  the  oil  shale  of  the  Green  River  formation  of  Colo- 
rado and  Ut-ih  was  completed  by  W.  H.  Bradley  and  transmitted  for  publica- 
tion as  a  professional  paper,  and  a  paper  on  the  varves  and  climate  of  the 
Green  River  epoch,  by  Mr.  Bradley,  will  be  published  as  Professional  Paper 
158-E.  A  report  on  the  geology  and  coal  resources  of  the  Book  Cliffs  field, 
Garfield  and  Mesa  Counties,  was  completed  oy  C.  E.  Erdmann,  and  progress 
was  made  by  M.  R.  Campbell  on  his  report  on  the  coal  resources,  structure, 
and  stratigraphy  of  the  eastern  Yampa  coal  field.  Mr.  Lovering  examined  the 
Granby  anticline,  in  Grand  County,  and  prepared  and  transmitted  for  publica- 
tion in  Contributions  to  Economic  Geology  a  report  on  this  investigation.  A 
granite  quarry  near  Salida  was  examined  by  G.  F.  Loughlin.  A  paper  on 
correlation  of  the  Permian  of  southern  Utah,  northern  Arizona,  northwestern 
New^  Mexico,  and  southwestern  Colorado  was  prepared  by  A.  A.  Baker  and  J.  B. 
Reeside,  Jr..  for  publication  in  the  Bulletin  of  the  American  Association  of 
Petroleum  Geologists.  Carboniferous  Invertebrates  were  studied  by  G.  H. 
Girty,  who  spent  a  short  time  in  field  work  in  the  State. 

Publications:  Professional  Papers  154-G,  154-J,  15S-A.     (See  p.  3.) 

CONNECTICUT 

In  connection  with  studies  In  the  southern  Taconic  area,  which  included 
detailed  areal  mapping  in  the  Clove  quadrangle,  New  York,  Mrs.  E.  B.  Knopf 
did  occasional  reconnaissance  mapping  in  the  Cornwall  and  New  Milford 
quadrangles. 

FLORIDA 

The  report  on  the  geology  of  Florida,  wUh  accompanying  geologic  map  of  the 
State,  by  C.  W.  ('ooke  and  Stuart  Mosaora,  prepared  in  cooperation  with  the 
Florida  Geological  Survey,  has  been  published  by  the  State.  Mr.  Cooke  pre- 
sented a  paper  on  the  geology  of  Florida  at  the  December  meeting  of  the 
Geological  Society  of  America,  and  an  abstract  of  the  paper  was  published  in 
the  bulletin  of  that  society.  A  cooperative  report  on  the  Miocene  gastropods 
and  scaphopods  of  the  Choctawhatchee  marl  of  northwestern  Florida  was  com- 
pleted by  W.  (\  Mansfield  and  transmitted  to  the  Florida  Geological  Survey 
for  publication.  Mr.  Mansfield  also  has  In  preparation  a  report  on  the  pelecy- 
pods  of  the  Choctawhatchee  marl.  Localities  In  Walton  County  reported  to 
contain  fluorspar  deposits  were  examined  by  E.  F.  Burchard. 

GEORGIA 

A  field  study  of  the  Tertiary  formations  of  the  Coastal  Plain  of  Georgia  was 
made  by  C.  W.  Cooke  for  the  purpose  of  establishing  closer  correlations  with 
the  adjacent  States  and  of  obtaining  data  for  a  revised  geologic  map  of  the 
State. 

HAWAII 

From  the  headquarters  of  the  section  of  volcanology  at  Hawaiian  Volcano 
Observatory,  Hawaii  National  Park,  T.  A.  Jaggar,  Jr.,  directed  the  work  of 
the  Hawaiian.  Lassen  (Calif.),  and  Alaskan  stations.  In  the  Hawaiian  Islands 
the  work  consisted  of  observations  of  Halemaumau.  including  mapping  of 
changes,  the  operation  of  a  seismograph  on  the  edge  of  the  pit,  and  measure- 
ment of  rim  fissures ;  the  operation  of  seismographs  at  Mauna  Loa,  at  Kilauea 
Station,  and  at  Uwekahuna,  on  the  west  summit  of  Kilauea  Mountain ;  meas- 
urements of  seismograms  and  preparation  of  seismologlc  reports;  recording 
of  tide  data  from  Ililo  and  Honolulu  gages;  and  designing,  building,  and  re- 
pairing seismographs  and  other  instruments.  Cooperation  with  the  Hawaiian 
Volcano  Research  Association  was  continued  in  the  publication  of  the  Weekly 
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Volcano  Letter  and  the  Monthly  Bulletin,  in  inspection  and  direction  of  the 
seslmograph  stations  at  Hilo  and  Kealakekua  and  temperature  l)ore  holes,  in 
collaborative  experimental  projects,  and  in  the  direction  of  research  associates. 

IDAHO 

Continued  field  studies  of  the  geology,  geography,  and  mineral  resources  of 
southeastern  Idaho  wore  carried  on  in  the  Ammon  quadrangle  by  G.  R.  Mans- 
field, assisted  by  W.  B.  Lang,  who  also  reviewed  some  details  in  maiH>ing  in  the 
Paradise  Valley  quadrangle  and  made  a  trip  to  the  Contint  ntal  Divide  west  of 
Spencer  and  to  the  Snake  River  Plains  in  company  with  H.  T.  Stearns  to  study 
problems  of  overthrusting  and  rhyolitic  extrusion.  A  report  on  the  gi»ography. 
geology,  and  mineral  resources  of  the  Portneuf  quadrangle,  by  Mr.  Mansfield, 
was  published  as  Bulletin  803.  A  paper  on  the  Blackfoot  Mountains  was  pre- 
pared by  Mr.  Mansfield  for  presentation  to  the  Geological  Society  of  Washington. 
A  reconnaissance  study  of  the  glacial  geology  and  physiography  of  parts  of 
Bonner,  Kootenai,  Fremont,  and  Toton  Counties  was  made  by  W.  C.  Alden,  and 
the  results  will  be  incorporated  in  a  report  on  the  glacial  geology  and  physi- 
ography of  western  Montana,  eastern  Washington,  and  northeni  Idaho.  In 
continuation  of  his  studies  of  the  ore  deposits  of  south-central  Idaho,  C.  P.  Ross 
did  geologic  mapping  and  examined  mines  of  the  Bayhorse  quadrangle  and 
made  a  trip  to  the  Wood  River  district  to  review  recent  developments.  Mr.  Ross 
completed  a  report  on  the  geology  and  mines  of  the  Casto  quadraogle  and  a 
paper  on  the  history  of  mining  in  central  Idaho.  He  has  in  preparation  reiK)rts 
on  the  Bayhorse  quadrangle  and  on  south-central  Idaho  as  a  whole.  A  paper 
entitled  "A  Resurrected  Fossil  Forest  in  Idaho"  was  prepared  by  Mr.  Ross 
for  publication  in  the  Idaho  School  of  Mines  Quarterly.  A  paper  on  early 
Pleistocene  glaciation  in  central  Idaho  was  prepared  and  transmitted  by  Mr. 
Ross  for  publication  as  Professional  Pai)er  158-G,  and  a  section  on  the  gold 
resources  of  Idaho  was  submitted  by  Mr.  Ross  in  preliminary  form  for  inclusion 
in  a  report  on  gold  resources  of  the  United  States  to  be  presented  at  the  meeting 
of  the  International  Geological  Congress  at  Pretoria,  South  Africa,  in  August, 
1929.  Fresh-water  Tertiary  mollusks  were  identified  by  W.  C.  Mansfield,  and 
Silurian  and  Ordovician  invertebrates  were  examined  by  Edwin  Kirk.  Carbon- 
iferous invertebrates  were  studie<l  by  G.  H.  Girty.  Work  was  continued  on  a 
report  by  D.  F.  Hewett  on  the  Mineral  Hill  section  of  the  Wood  River  district. 
The  cooperative  report  on  the  geology  and  silver  ore  deposits  of  the  Pend 
Oreille  district,  by  Edward  Sampson,  was  transmitted  for  publication  by  th(» 
Idaho  Bureau  of  Mines  and  Geology.  A  paper  on  contact  metamon'hism  of  the 
rocks  of  the  Pend  Oreille  district,  by  J.  L.  Gillson,  was  submitted  for  publica- 
tion as  Professional  Paper  158-F.  C.  H.  Behre,  jr.,  prepared  a  report  on 
Tertiary  volcanic  tuffs  and  sandstones  used  as  building  stones  in  the  upper 
Salmon  River  Valley  for  publication  in  Contributions  to  Economic  Geology. 

iUINOiS 

The  geologic  mapping  of  the  Hardin  and  Brussels  quadrangles,  a  cooperative 
project  with  the  Illinois  Geological  Survey,  was  continued  by  W.  W.  Rubey, 
who  made  some  progress  in  the  preparation  of  the  re[)ort  on  these  quadrangles 
G.  R.  Mansfield  made  a  brief  inspection  trip  through  this  area  with  Mr.  Rubey. 
Supposed  Pleistocene  plants  from  the  area  were  reported  on  by  E.  W.  Berry, 
and  Ordovican  and  Silurian  invertebrates  were  studied  and  reported  on  by 
E.  O.  Ulrich.  Field  examinations  of  sections  of  Pottsville  age  and  collections  of 
fossil  plants  for  monographic  study  were  made  by  David  White,  in  cooperation 
with  the  Geological  Survey  of  Illinois.  The  projected  report  is  planned  for 
publication  by  the  State.  A  geologic  folio  on  the  Equality  and  Shawneetown 
quadrangles  was  revised  by  Charles  Butts.  The  study  of  the  Carboniferous 
invertebrates  of  the  Ste.  Genevieve  and  Okaw  formations  was  continued  by 
G.  H.  Girty. 

INDIANA 

A  report  on  Indiana  oolitic  limestone  and  the  relation  of  its  natural  fea- 
tures to  its  commercial  grading  was  revised  by  G.  F.  Loughlin  and  transmitted 
for  publication  as  Bulletin  811-C.  This  work  was  undertaken  in  1917  by  agree- 
ment with  the  Director  of  the  Bureau  of  Standards  and  the  Supervising  Archi- 
tect An  abstract  of  the  paper  was  read  before  the  American  Institute  of 
Mining  and  Metallurgical  Engineers  in  New  York.  February,  1920. 


GEOLOGIC   BRANCH  17 


IOWA 

An  article  on  the  I^oveland  loess,  discussion  of  a  paper  by  G.  F.  Kay,  was 
prepared  by  Frank  Leverett  for  publication  In  Science. 

KANSAS 

A  cooperative  report  on  the  geology  of  Cowley  County,  with  special  reference 
to  the  occurrence  of  oil  and  gas,  by  N.  W.  Bass,  was  transmitted  to  the  Geo- 
logical Survey  of  Kansas  for  publication.  Pennsylvanian  and  Carboniferous 
invertebrates  and  Carboniferous  niierofossils  were  studied  by  P.  V.  Roundy, 
and  collections  of  fossil  plants,  vertebrate  skulls,  and  invertebrates  at  Bald- 
win were  inspected  by  David  White. 

KENTUCKY 

A  geologic  folio  on  the  Equality  and  Shawneoton  quadrangles,  lying  partly 
in  Kentucky,  was  revised  by  Charles  Butts. 

LOUISIANA 

Lands  in  the  Kisatchie  and  Vernon  areas  were  examined  by  C.  W.  Cooke  at 
the  request  of  the  Fore^  Service,  to  which  a  report  was  made.  Revision  of 
the  oil  and  gas  map  of  Louisiana  was  undertaken  by  G.  B.  Richardson,  who 
made  a  field  trip  to  obtain  additional  data.  Well  cores  in  the  offices  of  oil 
companies  at  Shreveport  were  studied  by  W.  P.  Popenoe. 

MARYLAND 

Work  in  field  and  office  was  continued  by  Miss  A.  I.  Jonas,  in  connection 
with  the  report  on  Frederick  County  and  revision  of  the  report  on  Baltimore 
County,  for  publication  by  the  Maryland  Geological  Survey  in  informal  coop- 
eration with  the  United  States  Geological  Survey.  Field  work  was  done  in 
Frederick  County  and  the  eastern  part  of  Washington  County  by  G.  W.  Stose 
in  cooperation  with  the  Maryland  Geological  Survey,  which  is  to  publish  reports 
on  these  counties. 

MASSACHUSETTS 

The  structural  relations  of  Greylock  Mountain  and  adjoining  areas  in  the 
Taconic  quadrangle  were  studied  by  L.  M.  Prindle,  and  special  localities  in 
the  Berlin  and  Greylock  quadrangles  were  visited  by  Mr.  Prindle  in  company 
with  G.  R.  Mansfield.  Mr.  Prindle  extended  these  studies  to  the  Pittsfleld 
quadrangle.  Progress  was  made  by  Mr.  Prindle  on  his  report  covering  these 
investigations. 

MISSISSIPPI 

Lands  in  the  Homochitto  and  Pearson  Hills  area  were  examined  by  C.  W. 
€k)oke  for  the  Forest  Service,  to  which  a  report  was  made.  Cuttings  from 
an  oil  prospecting  well  near  Amory  were  studied  by  L.  W.  Stephenson  and 
Charles  Butts.  A  small  collection  of  fossil  plants  from  the  Mississipplan 
formation  of  northeastern  Mississippi  was  examined  by  David  White.  W.  P. 
Popenoe  visited  the  offices  of  oil  companies  at  Meridian  and  Jackson  to  study 
well  cores  as  an  aid  in  general  studies  of  stratigraphy  and  correlation. 

MISSOURI 

The  Missouri-Arkansas  field  conferences  of  the  Kansas  Geological  Survey 
at  Cape  Girardeau  and  Ste.  Genevieve  were  attended  by  W.  W.  Rubey,  who 
also  conferred  with  other  geologists  on  Mississipplan  problems  near  the  Hardin 
and  Brussels  quadrangles.  The  Lafayette  gravel  of  St.  Louis  County  formed 
the  subject  of  a  conference  by  Mr.  Rubey  with  E.  D.  Shipton,  and  Mr.  Rubey 
also  conferred  with  the  State  geologist  of  Illinois  regarding  the  Pleistocene 
near  Winfield.  The  lead  and  zinc  mines  of  the  Joplin  region  were  visited  by 
B.  T.  McKnight.  Carboniferous  invertebrates  were  studied  in  the  field  and 
office  by  G.  H.  Glrty,  early  Paleozoic  invertebrates  by  E.  O.  Ulrich,  and 
Carboniferous  microfossils  by  P.  V.  Roundy. 
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MONTANA 

The  mapping  of  the  lignite  resources  of  McCone  uud  Dawson  Counties,  with 
stratigraphic,  structural,  and  physiographic  studies,  was  continued  in  1928 
by  A.  J.  Collier  and  C.  E.  Erdmann  and  in  1029  by  Mr.  Collier,  assisted  by  ^L 
N.  Bramlette,  M.  P.  Billings,  H.  E.  Thomas,  and  Frank  S.  Parker.  Progress 
•  on  a  rei)ort  on  tlie  investigations  of  1928  was  made  by  Mr.  Collier.  Field 
studies  and  mapping  of  the  Ashland  coal  field  of  Powder  River  County  and 
adjacent  parts  of  Rosebud  and  Custer  Counties  were  completed  by  a  party 
under  the  direction  of  N.  W.  Bass,  who  completed  a  report  on  the  geology  of 
the  field.  A  detailed  examination  of  tlie  Lance,  Lebo,  and  Fort  Union  coals 
in  parts  of  Rosebud  and  Custer  Counties  along  Tongue  River,  a  northward 
extension  of  Mr.  Bass's  work  of  1928,  was  begun  by  A.  A.  Baker,  assisted  by 
William  G.  Pierce  and  R.  W.  Brown.  In  connection  with  the  revision  of  a 
report  on  the  geology  of  the  Crow  Indian  Reservation,  W.  T.  Thom,  Jr.,  spent 
a  few  days  in  checking  the  areal  geology  and  rock  correlations  in  parts  of  that 
reservation.  In  cooperation  with  the  city  of  Helena,  the  study  of  the  mining 
districts  in  the  greater  Helena  mining  region,  begun  two  years  ago,  was 
broadened  to  include  a  large  area  south  of  Helena  and  an  area  in  the  Belt 
Mountains  between  York  and  Confederate  Gulches.  The  work  in  the  York- 
Confederate  Gulch  area  was  carried  on  by  J.  T.  Pardee,  assisted  by  Russell 
Gibson,  and  that  in  the  area  south  of  Helena,  near  Winston  and  Deer  Lodge, 
by  F.  C.  Schrader.  A  preliminary  report  on  the  metalliferous  deposits  in  the 
York-Confederate  Gulch  area,  by  Mr.  Pardee,  has  been  issued  as  a  memorandum 
for  the  press,  and  a  preliminary  report  on  the  metalliferous  deposits  in  the 
Winston-Deer  Lodge  area,  by  Mr.  Schrader,  will  be  issued  shortly  in  similar 
form.  An  investigation  of  the  mining  districts  of  the  Libby  quadrangle  was 
begun  by  Mr.  Gibson  under  the  general  supervision  of  Mr.  Pardee.  Deposits 
of  manganese  ore  at  Philipsburg,  Canyon  Ferry,  and  Deer  Lodge  were  examined 
by  Mr.  Pardee,  who  is  preparing  a  short  report  on  manganese  reserves  at 
Philipsburg  and  has  in  preparation  a  paper  on  late  Tertiary  and  Quaternary 
faults  in  southwestern  Montana.  Reconnaissance  field  studies  of  the  glacial 
geology  and  physiography  of  western  Montana  were  extended  by  W.  C.  Alden  to 
parts  of  Lincoln,  Flathead,  Missoula,  Ravalli.  Beaverhead,  and  Madison  Counties 
and  Glacier  National  Park.  The  report  on  glacial  geology  and  physiography  of 
eastern  Montana  was  revised  by  Mr.  Alden,  who  also  made  progress  on  a  report 
on  physiography  and  glacial  geology  of  western  Montana,  northern  Idaho,  and 
eastern  Washington  and  a  report  on  Glacier  National  Park.  A  rei>ort  on  the 
geology  of  the  Big  Snowy  Mountains  was  completed  by  Frank  Reeves,  for  pub- 
lication in  Shorter  Contributions  to  General  Geology.  Devonian  invertebrates 
from  an  oil  well  in  Montana  were  reported  on  by  Edwin  Kirk  for  the  Montana 
Bureau  of  Mines.  Carboniferous  invertebrates  were  studied  by  G.  II.  Glrty, 
and  Cretaceous  invertebrates  by  J.  B.  Reeside,  jr.,  and  T.  W.  Stanton.  A 
stratigraphic  section  and  well  log  measured  in  Bluinc  County  and  submitted 
by  C.  L.  Thompson  were  studied  by  Mr.  Reeside. 
Publications:  Bulletins  805-B,  806-B,  and  800-E.     (See  p.  3.) 

NEBRASKA 

Carboniferous  invertebrates  were  studied  by  (i.  H.  Girty. 

NEyADA 

Studies  in  the  Ivanpah  <iuadrang!e  were  continued  by  D.  F.  Hewett  and  in 
the  Tonopuh  and  Hawthorne  <iuadrangles  by  H.  G.  Ferguson,  who  also  began 
investigations  in  the  Ix)wry  Peak  quadrangle  and  a  study  of  the  geology  and 
ore  deposits  of  the  Silver  Peak  quadrangle.    Progress  was  made  on  the  reports 
on  the  geology  and  ore  doi>*>slts  of  the  Tonopah  and  Hawthorne  quadrangles 
by  Mr.  Forgusou.  of  the  Carson  Sink  by  F.  C.  Schrader,  and  of  the  Ivanpah 
quadrangle  by  Mr.  Hewett.    The  report  on  the  geology  and  ore  deposits  of  the 
Goodsprings  quadrangle  by  Mr.  Hewett  has  been  transmitted  for  publication 
as  a  professional  paper,  and  a  paper  on  the  mining  districts  of  Nevada  by  Mr. 
Ferguson  was  completed  and  published  In  Economic  Geology,  March-April,  1929. 
Two  brief  papers  on  i)ctrography  of  the  Pioche  district  were  submitted  by 
J.  L.  Gillson  for  publication  as  Professional  Paper  158-D.     A  study  of  rock 
alteration  in  Nevada  was  made  by  G.  F.  I-.oughlin  and  Mr.  Hewett,  and  examina- 
tions in  the  VA}\  Hamilton,  and  Eureka  districts  were  made  by  Mr.  Hewett 
in  connection  with  his  study  of  dolomitization.     A  manganese  mine  east  of 
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Las  Vegas  was  examined  by  Mr.  Hewett.  Field  studies  of  tiie  Carboniferous 
formations  of  the  Eureka  district  and  tlie  Las  Vegas  quadrangle  were  con- 
tinued by  G.  H.  Girty  in  cooperation  with  Mr.  Ferguson  and  C.  R.  LongwelL 
Office  studies  of  tlie  collections  of  Carboniferous  invertebrates  were  made  by 
Mr.  Girty  and  P.  V.  Roundy.  A  small  collection  of  upper  Paleozoic  plants  ob- 
tained by  Messrs.  Girty  and  Ferguson  was  examined  by  David  White.  Strati- 
graphic  studies  of  the  Cambrian,  Ordovician,  Silurian,  and  Devonian  forma- 
tions were  made  in  the  vicinity  of  Eureka,  in  the  White  Pine  district,  and  in 
the  LowTy  Peak  quadrangle,  by  Edwin  Kirk,  in  cooperation  with  Mr.  Fergu- 
son, and  office  studies  of  collections  of  Ordovician  and  Devonian  invertebrates 
were  made  by  Mr.  Kirk.  Middle  Triassic  ammonites  were  identified  by  T.  W. 
Stanton  for  the  National  Museum. 
Publication:  Bulletin  798.     (See  p.  3.) 

NEW  HAMPSHIRE 

A  visit  to  the  White  Mountains  to  determine  the  upper  limits  of  the  Wis- 
consin Ice  sheet  was  made  by  Frank  Leverett  in  company  with  Dr.  Ernst 
Anteva. 

NEW  JERSEY 

Results  of  studies  of  the  pre-Wisconsln  glacial  and  associated  deposits  in 
New  Jersey,  in  which  the  New  Jersey  Geological  Survey  cooperated,  will  be 
embodied  in  a  paper  by  Frank  Leverett  to  be  published  by  the  Pennsylvania 
Topographic  and  Geologic  Survey.  Fossil  material  from  the  Shiloh  marl  was 
collected  and  studied  by  W.  C.  Mansfield,  in  connection  with  his  general  studies 
of  the  Mioceno  formations  of  the  Atlantic  Coastal  Plain. 

NEW  MEXICO 

The  search  for  potash  was  continued  in  the  Permian  salt  basin  of  south- 
eastern New  Mexico  and  western  Texas.  W.  B.  Lang  was  assisted  in  the  field 
office  at  Roswell,  N.  Mex.,  by  J.  W.  Vanderwilt  during  the  first  part  of  the 
year  and  by  R.  K.  Bailey  later.  Mr.  Lang  kept  in  close  touch  with  drilling 
C'perations  in  this  area  and  so  far  as  possible  obtained  samples  for  potash  testing 
from  all  wells  being  drilled  in  the  area.  He  also  obtained  for  study  by  the 
Geological  Survey  portions  of  cores  from  special  tests  for  potash  made  in  Eddy 
County  by  two  private  companies.  Four  sites  in  Eddy,  Lea,  and  Chaves  Counties 
were  recommended  for  Government  potash  tests  to  be  made  during  the  next 
fiscal  year  under  the  sui>ervision  of  the  Bureau  of  Mines.  Mr.  Vanderwilt 
made  logs  of  wells  being  drilled  in  southeastern  New  Mexico  and  began  a 
structure  map  of  that  area  showing  the  top  of  the  salt  series.  Mr.  Bailey's 
lime  was  devoted  chiefly  to  the  lo;;ging  of  samples  and  the  making  of  potash 
tests.  A  press  notice  entitled  "  Potash  Struck  by  Three  More  Government  Tests 
in  Texas."  which  included  information  relative  to  potash  findings  in  wells 
drilled  for  oil  in  New  Mexico,  was  prepared  by  G.  R.  Mansfield.  A  paper  on 
Government  potash  exploration  in  Texas  and  New  Mexico  was  prepared  by 
Messrs.  Mansfield  and  Lang,  presented  at  the  meeting  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  in  New  York  in  February,  and  published 
by  the  Institute  as  Technical  Publication  212.  A  paper  on  the  mineralogy  of 
the  potash  field  of  New  Mexico  and  Texas  was  presented  by  W.  T.  Schaller  at 
the  same  meeting.  Studies  in  the  Jemez  Mountains  were  completed  by  C.  8. 
Ross  and  E.  S.  Larsen,  and  some  progress  was  made  on  the  report  on  the  igneous 
geology  of  the  area.  G.  F.  Loughlin  visited  the  Magdalena  mining  district  with 
members  of  the  New  Mexico  Bureau  of  Mines  and  Geology  and  supplied  them 
with  a  geologic  map  and  other  data  for  a  report  on  the  geology  and  ore  deposits 
of  the  district.  Geologic  mapping  and  study  of  the  ore  deposits  of  the  Santa 
Rita  quadrangle  were  resumed  by  A.  C.  Spencer,  who  revised  topographic 
mapping  where  necessary  and  continued  preparation  of  his  report  on  the  dis- 
trict. Upper  Cretaceous  invertebrates  from  this  quadrangle  were  identified  by 
T.  W.  Stanton.  Structural  and  stratigraphic  studies  of  the  coal-bearing  and 
associated  formations  on  the  south  side  of  the  San  Juan  Basin  in  northeastern 
McKinley  County  and  northwestern  Sandoval  County  were  continued  by  C.  H. 
Dane  and  party,  and  the  manuscript  of  a  report  on  the  geology  and  coal 
resources  of  this  region,  by  Mr.  Dane,  is  in  progress.  Field  work  in  north- 
western New  Mexico,  northeast  of  Gallup,  for  the  puri)ose  of  mapping  the 
coals  of  the  Mesaverde  formation,  was  begun  by  J.  D.  Sears  and  party  In  the 
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spring  of  1929.  The  work  will  consist  of  an  extension  northeast  and  east  of  tlie 
work  of  Mr.  Sears  in  the  Gallup  district  in  1919-20  and  will  eventually  connect 
on  the  east  with  the  work  of  the  party  in  charjie  of  Mr.  Dane  in  192S.  A 
reconnaissance  of  a  part  of  northern  New  Mexico  was  made  by  A.  A.  Baker  and 
J.  B.  Reeside,  jr.,  in  connection  with  Utah  studies,  and  a  paper  on  correlatiou 
of  the  Permian  of  southern  Utah,  northern  Arizona,  northwestern  New  Meidco, 
and  southwestern  Colorado,  by  Messrs.  Baker  and  lieeside,  was  transmitted 
for  publication  in  the  Bulletin  of  the  American  Association  of  Petroleum  Geolo- 
gists. Preparation  of  a  paper  on  the  fauna  of  thr>  Ijake  Valley  lime^stone  was 
continued  by  G.  H.  Girty,  who  also  continued  in  field  and  office  his  if^tudies  of 
other  Carboniferous  invertebrates.  Land  shells,  probably  of  Pleistocene  age. 
from  northeastern  New  Mexico  were  Identilietl  by  \V.  C.  Mansfield.  Mangane^ 
deposits  near  Deming,  Santa  Rita,  Silver  City,  Lordsburg,  and  Rodeo  were 
examined  by  D.  F.  Hewett.  The  report  on  the  nitrate  deposits  of  the  South- 
west by  L.  F.  Noble  includes  a  description  of  nitrate  claims  in  the  Animas 
Valley,  N.  Mex.  N.  H.  Darton  prepared  a  chapter  on  the  geology  of  New  Mexico 
for  publication  in  the  volume  on  North  America  of  Geologic  der  Erde. 

Publications :  Geologic  map  of  New  Mexico,  on  a  scale  of  1 :  500.000 ;  Bulletin 
794.     (See  p.  3.) 

NEIV  YORK 

The  study  of  structural  relations  In  the  Taconic  quadrangle,  which  Includes 
the  Berlin  and  Hoosick  quadrangles  in  New  York,  was  continued  by  L.  M. 
Prindle,  and  an  Inspection  trip  by  Mr.  Prindle  and  G.  R.  Mansfield  extended 
into  the  Cambridge  quadrangle.  In  the  office  Mr.  Prindle  continued  work 
on  geologic  maps  and  text  of  the  report  on  this  area.  Areal  mapping  of  parts 
of  the  Clove,  Millbrook,  and  Poughkeepsie  quadrangles  was  continued  by  Mrs. 
B.  B.  Knopf,  who  made  petrographic  and  other  studies  pertaining  to  the  pro- 
posed report  on  this  area.  Primary  structural  features  of  igneous  bodies  in  the 
Adirondack  Mountains  near  Lake  Placid  were  studied  by  James  Gilluly  in 
cooperation  with  Prof.  Robert  Balk,  a  specialist  on  the  subject.  The  upper 
limit  of  Wisconsin  glaciation  in  the  CatskiU  Mountains  was  studied  by  Frank 
Leverett,  assisted  by  Ernst  Antevs,  in  company  with  George  H.  Chadwlck. 
Stratigraphic  sections  in  eastern  New  York  were  studied  by  E.  O.  Ulrich  with 
members  of  the  New  York  State  Survey. 

NORTH  CAROUNA 

A  field  examination  of  the  upper  Miocene  deposits  of  North  Carolina  was 
continued  by  W.  C.  Mansfield,  and  the  material  collected  was  studied  in  the 
office.  Mr.  Mansfield  also  prepared  a  paper  on  some  deep  wells  near  the  Atlantic 
coast  in  Virginia  and  the  Carolinas  for  publication  in  the  Proceedings  of  the 
Geological  Society  of  Washington. 

NORTH  DAKOTA 

Cretaceous  invertebrates  were  identified  by  J.  B.  Reeside,  Jr.,  for  the  North 
Dakota  Historical  Society  at  the  request  of  the  National  Museum.  The  resnlti 
of  Mr.  Reeside's  studies  of  cuttings  from  the  Glenfield  well,  eastern  NorUi 
Dakota,  were  published  in  a  memorandum  for  the  press. 

Publications:  Bulletins  775,  801.     (See  p.  3.) 

OHIO 

Preparation  of  a  report  on  the  glacial  geology,  physiography,  and  dralna^^ 
history  of  the  upper  Ohio  Valley,  embracing  parts  of  Ohio,  West  Virginia,  aim^ 
western  Pennsylvania,  for  publication  as  a  professional  i)aper,  was  continuje^ 
by  Frank  Leverett. 

OKLAHOMA 

Work  on  a  report  on  the  lead  and  zinc  deposits  of  the  Picher  and  Mlanc--'^ 
areas,  in  the  Wyandotte  quadrangle,  was  continued  by  0.  B.  SiebenthaL     ~    ^ 
boniferous  invertebrates  were  studied  by  G.  H.  Glrty,  who  also  continued  pi 
ration  of  his  reports  on  the  faunas  of  the  Morrow,  Moorfield,  and  Glenn  fo.— ^- 
tions.    Carboniferous  microfossils  were  studied  by  P.  V.  Roundy.    OrdovlcUu-:5 
and  older  Paleozlc  formations  were  studied  by  B.  O.  Ulrich,  in  cooperation  wit    -- 
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G.  H.  Decker,  of  the  Oklahoma  Geological  Survey.  A  paper  entitled  *'  Revised 
Classification  of  Formations  in  the  Arbuckle  and  Wichita  Uplifts  in  Oklahoma  " 
was  prepared  by  Mr.  Ulrich  for  presentation  at  the  meeting  of  the  G^logical 
Society  of  America,  and  a  paper  entitled  "  Large  Size  of  Caney  Boulders  "  was 
presented  at  the  meeting  of  the  Paleontological  Society  of  America.  Deep-well 
drillings  (Ordovician)  were  reported  on  by  R.  D.  Mesler.  A  report  on  the 
structure  of  the  Ouachita  Mountains  in  Oklahoma  and  Arkansas  was  completed 
by  H.  D.  Miser  and  transmitted  to  the  Oklahoma  Geological  Survey  for  publi- 
cation. Sales  of  Osage  leases  at  Pawhuska  on  September  27  and  December  11 
were  attended  by  P.  V.  Roundy,  who,  at  the  request  of  the  Indian  Service, 
acted  as  an  adviser  concerning  bids.  The  new  map  of  oil  and  gas  fields  of 
Oklahoma,  which  was  revised  by  G.  B.  Richardson,  has  been  issued  on  a 
scale  of  8  miles  to  the  inch. 
Publication:  Professional  Paper  154-P.     (See  p.  3.) 

OREGON 

Fresh-water  fossils  were  reported  on  by  W.  C.  Mansfield,  and  Miocene  fossil 
plants  were  studied  by  E.  W.  Berry.  Upper  Triassic  pelecypods  from  eastern 
Oregon  were  identified  by  T.  W.  Stanton  for  James  Gilluly,  and  Tertiary 
moUusks  were  identified  by  Mr.  Mansfield  for  Bruce  Clark.  A  preliminary 
reconnaissance  of  the  geology  of  the  eastern  copper  belt  of  Oregon  was  begun 
by  Mr.  Gilluly,  preparatoi-y  to  more  detailed  studies  on  the  mineral  deposits  of 
Oregon  to  be  undertaken  in  cooperation  with  the'  State  Mining  Board. 

PENNSYiyANIA 

The  studies  on  the  glacial  geology  of  Pennsylvania  carried  on  in  cooperation 
with  the  Pennsylvania  Topographic  and  Geologic  Survey  were  continued  by 
Frank  Leverett,  and  progress  was  made  on  his  reports  on  the  glacial  geology 
of  the  Susquehanna  drainage  basin  and  the  glacial  deposits  of  eastern  Penn- 
sylvania.   These  reports  will  be  published   by   the   State.    A  report  by   Mr. 
Leverett  on  the  glacial  geology,  physiography,  and  drainage  history  of  the  upper 
Ohio  Valley,  embracing  parts  of  western  Pennsylvania,  will  be  issued  by  the 
United  States  Geological  Survey  as  a  professional  paper.    M.  R.  Campbell  con- 
tinued his  cooperative  study  of  the  physiographic  problems  in  eastern  Pennsyl- 
vania, making  a  special  study  of  river  gravel.    Other  cooperative  projects 
include  field  and  office  studies  of  the  geology  and  mineral  resources  of  the 
Middletown,  York,  and  Hanover  quadrangles,  by  Anna  I.  Jonas  and  G.  W. 
Stose,  Miss  Jonas  working  for  the  State  survey.    Mr.  Stose  made  field  investiga- 
tions of  the  Martinsburg-Medina  contact  for  the  Pennsylvania  survey   and 
continued  work  on  the  geologic  map  of  Pennsylvania  being  compU^  by  the 
State  survey.    Field  work  in  the  Butler  and  Zelienople  quadrangles  was  prac- 
tically completed  by  G.  B.  Richardson,  who  also  made  progress  on  his  report 
ou  the  geology  and  mineral  resources  of  these  quadrangles  and  completed  a 
report  on  the  geology,  coal,  oil,  and  gas  resources  of  the  New  Kensington 
Quadrangle.    Work  on  the  detailed  report  on  the  geology  of  Uie  Tyrone  quad- 
i^sngle   was   continued   by   Charles   Butts,   who   collected   and   studied   fossils 
from  the  Bradford  oil  sand  in  McKean  County  and  reported  on  collections  from 
Crawford  County.    Carboniferous  invertebrates  were  studied  by  G.  H.  Girty. 
fi-   O.  Ulrich  collected  Ordovician  fossils  and  carried  on  field  studies  in  Perry 
**icl  Lancaster  Counties. 

SOUTH  CAROUNA 

Reparation  of  a  report  on  the  geology  of  the  Coastal  Plain  of  South  Carolina 
'^^s  resumed  by  C.  W.  Cooke.  A  paper  on  some  deep  wells  near  the  Atlantic 
^ast  in  Virginia  and  the  Carolinas  was  prepared  by  W.  C.  Mansfield  for 
l*^blication  in  the  Proceedings  of  the  Geological  Society  of  Washington.  Mlo- 
*^ixe  invertebrate  fossils  were  collected  and  studied  by  Mr.  Mansfield  in 
Jptmection  with  his  general  studies  of  the  Miocene  of  the  Atlantic  Coastal 
^Uin. 

TENNESSEE 

rthe  stratigraphy  of  the  zinc  deposits  at  and  near  Mascot  was  studied  by 
•^^  O.  Ulrich  and  Charles  Butts,  and  other  stratigraphic  examinations  were 
**^de  in  cooperation  with  the  Tennessee  Geological  Survey.  Mr.  Ulrich  made 
^  preliminary  study  of  fossils  from  the  Ottosee  formation  in  Grainger  County. 
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TEXAS 

W.  B.  Laug  continued  to  collect  samples  from  wells  being  drilled  for  oil  in 
the  salt  basin  of  western  Texas  and  southeastern  New  Mexico.     Four  Gov- 
ernment tests  in  Crane,  Glasscock,  Reagan,  and  Winkler  Counties  were  com- 
pleted during  the  year,  and  a  press  notice  giving  the  important  potash  findJigs 
In  the  ninth  and  tenth  tests,  in  Regan  and  Glasscock  Counties,  completed  during 
the  year,  and  tlie  eiglitli  test,  in  Crockett  County,  completed  the  previous  year, 
was  prepared  by  G.  R.  Mansfield  and  published  under  the  title  *'  Potash  Struck 
by  Three  More  Government  Tests  In  T^xas."    During  the  three  years  of  Gov- 
ernment exploration  for  potash,  under  the  act  approved  June  25,  1926,  9  Govern- 
ment tests  have  been  completed  in  Texas  and  3  in  New  Mexico,  and  reports  were 
made  by  the  Geological  Survey  on  10  of  these  tests.    A  paper  on  Government 
potash  exploration  in  Texas  and  New  Mexico,  prepared  by  Messrs.  Mansfield  and 
Lang,  was  presented  at  the  meeting  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  in  New  York  in  February  and  published  by  the  Insti- 
tute as  Technical  Publication  212.    At  the  same  meeting  a  paper  on  the  miner- 
alogy of  the  potash  field  of  New  Mexico  and  Texas  was  presented  by  W.  T. 
Schaller.    Examinations  of  the  CUffside  dome,  in  Potter  County,  were  made  by 
B.  M.  Spieker  at  the  re(iuest  of  the  Bureau  of  Mines,  and  a  confidential  report 
with  detailed  subsurface  and  surface  maps  was  prepared  and  transmitted  to 
that  bureau.    Data  for  the  revised  geologic  map  of  Texas,  being  compiled  as  a 
cooperative  project  with  tlie  Texas  Bureau  of  Economic  Geology,  were  obtained 
by  N.  H.  Darton  during  field  work  in  central  and  western  Texas,  and  examina- 
tions in  the  Marathon  BasiU  were  made  by  Philip  King  for  the  same  purpose.    Id 
the  office  Mr.  Darton  prepared  these  data  for  inclusion  in  the  map.    Permission 
was  granted  to  Mr.  Darton  to  publish  in  the  Bulletin  of  the  Geological  Society 
of  America  a  brief  notice  on  the  discovery  of  Devon. an  rocks  north  of  El  Paso. 
Supplemental  field  work  on  the  Woodbine,  Eagle  Ford,  and  related  formations 
was  done  by  L.  W.  Stephenson  in  connection  with  his  studies  of  the  Upper 
Cretaceous  formations  of  Texas,  and  he  continued  preparation  of  his  report  on 
these  formations  and  of  his  cooperative  monograph  on  the  fossils  of  the  Navarro 
formation  of  Texas  to  be  published  by  the  Texas  Bureau  of  Economic  Geology. 
Mr.  Stephenson  also  prepared  a  paper  on  unconformities  in  the  Upper  Creta- 
ceous series  of  Texas  for  the  meeting  of  the  American  Association  of  Petroleum 
Geologists  in  Fort  Worth,  and  a  paper  on  a  new  Ostrca  and  a  new  Exogyra 
from  the  Austin  chalk,  for  publication  in  the  Proceedings  of  the  United  States 
National  Museum.     Several  months  was  spent  in  field  work  in  Atascosa,  Frio, 
La  Salle,  Zavalla,  and  Dimmit  Counties  by  Miss  Julia  Gardner  in  connection 
with  the  revision  of  Alexander  Deussen's  report  on  the  ground  waters  of  the 
Coastal  Plain  of  Texas  between  the  Brazos  River  and  the  Rio  Grande,  in  co- 
oi>eration  with  S.  S.  Nye,  of  the  water-resources  branch.    Miss  Gardner  traced 
the  nonvolcanic  clays  of  Live  Oak  and  McMullen  Counties  to  correlate  them 
with  the  clays  in  the  area  to  the  south  covered  by  A.  C.  Trowbridge's  report  on 
the  Tertiary  and  Quaternary  geology  of  the  lower  Rio  Grande  region.    The 
results  of  her  investigations  will  be  incorporated  in  Mr.  Trowbridge's  rei»ort, 
which  will  be  issued  as  a  bulletin.     Miss  Gardner  continued  field  and  office 
studies  of  the  stratigraphy  and  paleontology  of  the  Eocene  and  later  Tertiary 
formations  of  Texas,  to  assist  in  the  revision  of  the  geologic  map  of  the  State, 
and  completed  her  field  studies  of  the  Midway  formation  of  Texas,  a  coopera- 
tive project  with  the  Texas  Bureau  of  Economic  Geology.     Her  monograph  on 
the  fauna  of  the  Midway  formation  is  practically  completed  and  will  be  trans- 
mitted   to   the   State   for   publication.     A   reconnaissance   study    of   Mesoioic 
stratigraphy  and  paleontology  in  western  Texas  was  continued  by  T.  W.  Stan- 
ton, and  a  brief  informal  paper  on  the  Del  Rio  and  Buda  formations  in  western 
Texas  was  given  by  him  at  the  meeting  of  the  Society  of  Economic  Paleon- 
tologists and  Mineralogists  in  Fort  Worth.    Progress  on  the  report  on  the  salt- 
dome  cap  rock  was  made  by  M.  I.  Goldman.    Carboniferous  invertebrates  were 
studied  in  field  and  office  by  G.  II.  Girty,  Eocene  fossils  by  C.  W.  Cooke,  and 
fossil  plants  by  E.  W.  Berry.    Devonian  invetebrates  were  reported  on  by  Edwin 
Kirk  for  Mr.  Darton,  and  Comanche  invertebrates  were  studied  by  Mr.  Stanton. 
Cretaceous  well  cuttings  and  Carboniferous  micro-fossils  were  examined  by 
P.  V.  Roundy.    Cretaceous  fossils  were  collected  and  studied  by  J.  B.  Eeerfde, 
Jr.    Well  cores  in  northeastern  Texas  were  examined  for  fossils  by  W.  P- 
Popenoe. 

Publication:  Professional  Paper  154-F.     (See  p.  3.) 
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UTAH 

A  report  on  the  geology  and  ore  deposits  of  the  Gold  Hill  quadrangle,  by 
T.  B.  Nolan,  and  one  on  the  geology  and  ore  deposits  of  the  Stockton  and 
Fairfield  quadrangles,  by  James  Gilluly,  have  been  completed.  A  section  on 
the  general  geology  of  the  Cottonwood-American  Fork  district  Is  being  pre- 
pared by  F.  C.  Calkins  for  incorporation  in  the  report  on  the  ore  deposits.  A 
paper  entitled  *'  Possible  Desert-Basin  Integration  in  Utah  "  was  prepared  by  Mr. 
Gilluly  for  publication  in  the  Journal  of  Geology.  Examinations  in  the  Tintic 
district  were  made  by  D.  F.  Hewett  in  connection  with  his  study  of  dolomitiza- 
tion.  Field  studies  of  the  stratigraphy  and  structure  in  southern  San  Juan 
County  were  continued  by  A.  A.  Baker  and  party,  and  a  map  of  the  Monu- 
ment Valley  region  was  prepared  by  Mr.  Baker.  In  connection  with  this  work 
J.  B.  Reeside,  Jr.,  and  Mr.  Baker  made  stratigraphic  studies  of  late  Paleozoic 
and  early  Mesozoic  rocks  in  southeastern  Utah.  A  paper  on  correlation  of 
the  Permian  of  southern  Utah,  northern  Arizona,  northwestern  New  Mexico, 
and  southwestern  Colorado  was  prepared  by  Messrs.  Baker  and  Reeside  for 
publication  in  the  Bulletin  of  the  American  Association  of  Petroleum  Geologists. 
Detailed  investigations  of  the  stratigraphy  and  structure  of  southeastern  Utah 
between  the  Colorado  and  Dolores  Rivers  in  Grand  County  was  begun  by  C.  H. 
Ihine  and  party.  Quarries  and  drifts  made  by  oiUshale  companies  near 
Watson  and  Ute  Switch  were  examined  by  David  White,  who  collected  speci- 
mens in  connection  with  his  research  investigation  of  oil  shales.  Proposed 
dam  sites  in  the  Fort  Douglas  Indian  Reservation  were  examined  by  Messrs. 
Hewett  and  Loughlin  at  the  request  of  the  War  Department,  and  reports  were 
submitted  to  the  Quartermaster  General.  A  semidetailed  reconnaissance  of 
the  western  part  of  the  Wasatch  Plateau,  including  a  study  of  the  stratigraphy, 
structure,  and  coals,  was  begun  by  E.  M.  Spieker,  assisted  by  A.  J.  Eardley, 
primarily  for  purposes  of  land  classification.  A  report  on  bituminous  sand- 
stone near  Vernal  was  completed  by  Mr.  Spieker  for  publication  in  Contribu- 
tions to  Economic  Geology,  and  progress  was  made  on  his  paper  on  the  Wasatch 
coal  field.  Studies  of  the  Wasatch,  Green  River,  and  Bridger  formations  in 
the  vicinity  of  Burch  Fork  were  continued  by  W.  H.  Bradley  in  connection 
with  his  studies  of  oil  shale  in  the  Green  River  Basin,  and  a  paper  on  the 
origin  and  microfossils  of  the  oil  shale  of  the  Green  River  formation  of 
Colorado  and  Utah  was  completed  by  Mr.  Bradley.  A  paper  on  the  varves 
and  climate  of  the  Green  River  epoch,  by  Mr.  Bradley,  will  be  published  as 
Professional  Paper  158-E.  An  alunite  deposit  near  Mary.svale  was  examined 
by  G.  F.  Loughlin,  and  a  report  was  prepared  and  transmitted  to  the  con- 
servation branch.  Progress  was  made  on  the  general  report  on  the  stratigraphy 
of  the  Book  ClilTs,  by  D.  J.  Fisher.  Carboniferous  invertebrates  were  identi- 
fied by  G.  H.  dirty.  Upper  Cretaceous  invertebrates  by  T.  W.  Stanton,  and 
Bocene  land  and  fresh-water  fossils  by  W.  C.  Mansfield. 

Publications:  Professional  Paper  154r-G,  154-J;  Bulletin  806-C.     (See  p.  3.) 

yERMONT 

Field  investigations  in  the  Taconic  quadrangle,  which  includes  the  Benning- 
ton quadrangle  and  small  parts  of  the  Hoosick  and  Greylock  quadrangles  in 
Vermont,  and  the  preparation  of  a  report  on  the  area,  were  continued  by 
L.  M.  Pr indie.  In  connection  with  these  studies  Mr.  Pr indie,  accompanied  by 
G.  R.  Mansfield,  visited  several  localities  in  the  Cambridge  quadrangle. 

yiRCINIA 

In  cooperation  with  the  Virginia  Geological  Survey  areal  and  stratigraphic 
surveys  in  the  southern  Appalachian  Valley  were  continued  by  Charles  Butts 
and  in  the  Piedmont  region  by  G.  W.  Stose  and  Anna  I.  Jonas,  in  connection 
with  the  preparation  of  the  new  geologic  map  of  Virginia,  which  was  issued 
during  the  year  by  the  State.  Outcrops  in  the  southwestern  part  of  the  Appa- 
lachian Valley  were  investigated  by  Mr.  Butts,  in  company  with  E.  O.  Ulrlch, 
to  determine  ages.  A  brief  review  of  the  work  of  C.  R.  L.  Odor,  of  the  Vir- 
ginia Geological  Survey,  at  the  south  end  of  Massanutten  Mountain,  was  made 
by  Mr.  Butts,  who  studied  Paleozoic  invertebrates  from  Mas.sanutten  Moun- 
tain for  Mr.  Odor.  Studies  of  the  warm  springs  in  the  Shenandoah  Valley  and 
in  the  mountain  valleys  in  Alleghany,  Bath,  and  Highland  Counties,  in  co- 
operation   with    the   Virginia   Geological   Survey,   were  concluded   by   Frank 
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Beeves,  who  completed  his  report  on  the  investigations  and  transmitted  it 
to  the  State  Survey  for  publication.  Paleozoic  invertebrate  fossils  from  the 
Warm  Springs  area  were  reported  on  by  Mr.  Ulrich.  Late  Tertiary  and  Qua- 
ternary deposits  were  examined  by  W.  C.  Mansfield,  who  prepared  papers  on 
the  revision  of  the  Chesapeake  group  of  Virginia  and  the  Chesapeake  Miocene 
basin  of  sedimentation  as  expressed  in  the  new  geologic  map  of  Virginia 
for  presentation  at  the  annual  meeting  of  the  Geological  Society  of  America, 
and  a  paper  on  some  deep  wells  near  the  Atlantic  coast  in  Virginia  and  the 
Carolinas  for  the  Geological  Society  of  Washington.  A  landslide  near  Arling- 
ton was  examined  by  C.  P.  Ross.  Geologic  conditions  at  the  District  of  Co- 
lumbia Reformatory  at  Lorton,  Va.,  were  examined  by  T.  B.  Nolan.  A  belt 
of  kyanite  in  the  region  around  Farmville  was  investigated  by  Miss  Jonas 
fOT  the  State  Geological  Survey,  which  has  in  preparation  a  report  on  the 
kyanite  of  Virginia.  Office  studies  of  the  iron  industry  of  Virginia  were  carried 
on  by  E.  F.  Burchard,  and  a  brief  statement  concerning  iron  ore  along  the 
lines  of  the  Chesapeake  &  Ohio  Railway  in  western  Vir^ia  was  transmitted 
to  the  Virginia  Geological  Survey  for  publication  by  the  railroad  company. 
Permission  was  given  to  E.  P.  Henderson  to  publish  an  article  on  gearknitlte 
from  Virginia  in  the  American  Mineralogist. 

WASHINGTON 

A  reconnaissance  study  of  the  glacial  geology  and  physiography  of  eastern 
Washington,  including  parts  of  Spokane,  Lincoln,  Adams,  Columbia,  Douglas, 
Franklin,  Grant,  Stevens,  and  Whitman  Counties,  was  made  by  W.  C.  Alden, 
and  the  results  will  be  incorporated  in  a  report  on  the  glacial  geology  and 
physiography  of  western  Montana,  eastern  Washington,  and  northern  Idaho. 
Deposits  of  diatomaceous  earth  in  Kittitas,  Yakima,  and  Grant  Counties  were 
examined  by  J.  T.  Pardee.  Fossil  plants  from  the  Grand  Coulee  were  studied 
by  B.  W.  Berry. 

Publications:  Professional  Paper  154-H,  Bulletin  805-A.     (See  p.  3.) 

WEST  VIRGINIA 

A  report  on  the  glacial  geology,  physiography,  and  drainage  history  of  the 
upper  Ohio  Valley,  embracing  parts  of  West  Virginia,  is  in  preparation  by 
Frank  Leverett  for  publication  as  a  professional  paper.  A  paper  on  the  need 
for  research  touching  the  natural  resources  of  West  Virginia  was  delivered 
by  David  White  at  the  inauguration  of  the  new  president  of  the  University 
of  West  Virginia. 

WISCONSIN 

Pre-Cambrian  faunas  were  studied  by  E.  O.  Ulrich. 

WYOMING 

Examinations  of  the  Green  River,  Wasatch,  and  Bridger  formations  in  the 
Green  River  Basin,  southwestern  Wyoming,  in  connection  with  studies  of  oil 
shale,  were  continued  by  W.  H.  Bradley,  who  prepared  a  geologic  map  and 
compiled  other  data  relative  to  a  report  on  this  work.    An  examination  of  the 
geology  of  the  Alcova  and  Seminoe  dam  sites,  in  central  Wyoming,  was  made 
by  Mr.  Bradley  for  the  Bureau  of  Reclamation.    A  paper  on  the  Rawlins, 
Shirley,  and  Seminoe  iron-ore  deposits  of  Carbon  County  was  completed  by  T. 
8.  Lovering  for  publication  as  Bulletin  811-D,  and  a  memorandum  for  the  pieBS 
giving  advance  information  on  these  deposits  was  prepared.    Upper  Cretaceoitf 
Invertebrates  from  Rock  River  were  reported  on  by  T.  W.  Stanton  and  from 
the  Aspen  shale  near  Kemmerer  by  J.  B.  Reeside,  Jr.,  and  Mr.  Stanton.    B.  W. 
Berry  revised  his  papers  on  the  flora  of  the  Frontier  formation  and  the  flora- 
of  the  so-called  Bridger  of  the  Wind  River  Basin.    Preparation  of  a  genenL 
report  on  the  Black  Hills  rim  was  continued  by  W.  W.  Rubey,  whose  report:^ 
on  lithologic  studies  of  fine-grained  Upper  Cretaceous  sedimentary  rocks  of  th^ 
Black  Hills  region  was  approved  for  publication  in  Shorter  Contributions  to 
General  Geology.    A  reconnaissance  of  the  physiography  and  glacial  geology 
of  Groe  Ventre  Valley  and  Jackson  Hole  was  made  by  W.  O.  Alden,  who  coifc-; 
tinned  preparation  of  his  report  on  the  glacial  geology  and  physiography  ^t 
Wyoming. 

Publications:  Professional  Papers  154-^,  154-J,  158-A;  Bulletins  80i  M-^ 
80e-D.     (See  p.  3.) 


\ 
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APPALACHIAN  TROUGH 

In  contiuuatioD  of  his  study  of  the  Devonian  and  lower  Mississippian 
floras  of  the  Appalachian  trough.  David  White  examined  collections  from 
Pennsylvania,  West  Virginia,  Virginia,  Tennessee,  Kentucky,  and  Ohio. 

MISSISSIPPI  VALLEY 

A  preliminary  study  of  physiographic  features  of  the  Mississippi  Valley, 
from  Wisconsin  to  the  Gulf  of  Mexico,  and  of  the  lower  valleys  of  the  Missouri, 
iniuois,  Ohio,  Tennessee,  St  Francis,  White,  Arkansas,  and  Red  Rivers  was 
made  by  F.  E.  Matthes  for  tho  purpose  of  planning  a  systematic  investigation 
of  the  rejjimen,  deposits,  and  geologic  history  of  these  rivers. 

CANAL  ZONE 

A  preliminary  geologic  study  of  the  Madden  Dam  project,  Alhajuela,  Canal 
Zcme,  was  made  by  James  Gilluly  at  the  request  of  the  Governor  of  the 
Panama  Canal,  and  a  report  was  prepared  and  transmitted  through  the  Wash- 
ington oflice  of  the  canal.  Further  examinations  being  recommended  by  Mr. 
Oilluly  and  desired  by  the  Panama  Canal  officials,  Frank  Reeves  and  C.  P. 
Ross  were  assigned  to  the  task.  The  results  of  their  examinations  were  given 
to  the  Panama  Canal  officials,  and  a  report  on  the  geology  of  the  region  has 
been  submitted  for  publication  as  a  bulletin. 

PORTO  RICO 

The  El  Guineo  and  Matrullos  dam  sites  were  examined  by  T.  B.  Nolan  at 
the  request  of  the  Governor  of  Porto  Rico,  and  a  report  on  these  sites  was 
transmitted  thmugh  the  Bureau  of  Insular  Affairs. 

GENERAL  INVESTIGATIONS 

Work  covering  broad  fields  of  geologic  research  or  areas  not  con- 
fined to  individual  States  is  in  progress  by  many  of  the  geologists 
and  paleontologists.  The  following  papers  giving  the  results  of 
some  of  these  studies  were  submitted  for  publication  as  professional 
papers  of  the  United  States  Geological  Survey  or  through  unofficial 
channels. 

Lower  Triassk-  ammonoids  of  North  America,  by  J.  P.  Smith.  Professional 
paper. 

The  flora  of  the  Frontier  formation,  by  E.  W.  Berry.  Professional  Paper 
158-H. 

Gold  reserves  of  the  United  States,  by  G.  F.  Loughlin  and  others,  prepared 
for  the  Fifteenth  International  Geolo|;ical  Congress,  held  in  South  Africa,  sum- 
mer of  1929.  An  abstract  of  this  paper  was  presented  to  the  section  of  mining 
geology,  American  Institute  of  Mining  and  Metallurgical  Engineers. 

Cycles  in  metal  production,  by  D.  F.  Hewett.  Published  as  part  of  program 
of  committee  on  production  control,  American  Institute  of  Mining  and  Metal- 
lurgical Engineers. 

Review  of  manganese  reserves,  by  D.  F.  Hewett.  For  subcommittee  on  man- 
ganese of  the  American  Institute  of  Mining  and  Metallurgical  Engineers. 

Determination  of  anisotropism  in  metallic  minerals,  by  Edward  Sampsoih 
Bconomic  Geology. 

Fluorspar  in  the  Western  States,  by  E.  F.  Burchard.  Prepared  for  a  Joint 
committee  on  international  control  of  minerals  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 

Alabandite  in  the  Southwestern  States,  by  D.  F.  Hewett.    Economic  Geology. 

The  properties  and  associated  minerals  of  gillespite,  by  W.  T.  Schaller. 
American  Mineralogist. 

Progress  in  the  study  of  clay  minerals,  by  0.  S.  Ross,  H.  T.  Wherry,  and  P.  F. 
Kerr.    Proceedings  of  the  Seventh  CoUoidal  Symposium. 

Is  chromite  always  a  magnetic  product?  by  O.  S.  Ross.    Bconomic  Geology. 
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Carbon  ratios  nnd  oil  grayities  In  the  Rocky  Mountain  region  in  the  United 
States,  by  C.  E.  Dobbin.  Bulletin  of  the  American  Association  of  Petroleum 
Geologists. 

Cultures  of  algae  oolites,  by  W.  H.  Bradley.    American  Journal  of  Science. 

Neue  Beobachtungen  (iber  Algen  als  Unnateriallen  der  Bogheadkollen  und 
-Schiefer,  by  W.  H.  Bradley.  Centra Iblatt  flir  Mineralogie,  Geologie  und 
Palaeontologie. 

The  fuels  of  the  future,  by  M.  R.  Campbell.  Given  before  the  Ejastem  States 
Blast  Furnace  &  Coke  Oven  Association  at  Pittsburgh. 

Some  factors  for  consideration  in  an  appraisal  of  the  oil  possibilities  of  the 
United  States,  by  David  White.  Presented  at  the  Second  International  Con- 
ference on  Bituminous  Coal,  at  Pittsburgh. 

The  Atlantic  and  Gulf  Coastal  Plain,  by  L.  W.  Stephenson,  C.  W.  Cooke,  and 
Julia  Gardner.    For  volume  on  North  America  in  Geologie  der  Erde. 

The  glacial  epoch  In  North  America,  by  Frank  Leverett.  For  volume  on 
North  America  in  Geologie  der  Erde. 

Pleistocene  glaciation  of  the  Northern  Hemisphere,  by  Frank  Leverett.  Pre- 
sented at  the  meeting  of  Section  E,  Ajnerican  Association  for  the  Advancement 
of  Science,  in  New  York ;  published  in  the  bulletin  of  the  association. 

Mitrospim,  a  new  Ordovician  gastropod  genus,  by  Edvrin  Kirk.  Proceedings 
of  the  United  States  National  Museum. 

The  status  of  the  genus  Mnriacrinus  Hall,  by  Edwin  Kirk.  Proceedings  of 
the  United  States  National  Museum. 

The  Ordovician,  Silurian,  and  Devonian  of  Alaska,  by  Edwin  Kirk.  Abstract 
to  be  published  in  Bulletin  of  the  Geological  Society  of  America. 

Pa^ecrinus,  a  new  crinoid  genus  from  the  American  Devonian,  by  Edwin 
Kirk.    Proceedings  of  the  United  States  National  Museum. 

Known  species  of  Telephus,  OJaphurus,  and  Olaphurin<i  and  ages  of  beds 
containing  them,  by  B.  O.  Ulrich.  Proceedings  of  the  United  States  National 
Museum. 

Criteria  in  distinguishing  fossil  faunas  of  the  Arctic  region  from  those 
develoi>ed  in  other  seas,  by  B.  O.  Ulrich.  Presented  at  the  annual  meeting  of 
the  Paleontological  Society  of  America. 

Triassic  and  Jurassic  of  the  Arctic  region,  by  T.  W.  Stanton.  Abstract  in 
Bulletin  of  the  Geological  Society  of  America. 

Cretaceous  of  the  Arctic  and  subarctic  regions,  by  J.  B.  Reeslde,  Jr.  Abstract 
in  Bulletin  of  the  Geological  Society  of  America. 

New  Carboniferous  invertebrates  (I),  by  G.  H.  Girty.  Journal  of  the  Wash- 
ington Academy  of  Sciences. 

Late  geological  deformation  of  the  Appalachian  Piedmont  as  determined  by 
river  gravels,  by  M.  R.  Campbell.  Proceedings  of  the  National  Academy  of 
Science. 

The  geomorphic  value  of  river  gravel,  by  M.  R.  Campbell.  Bulletin  of  the 
Geological  Society  of  America. 

The  river  system :  a  study  In  the  use  of  technical  geographic  terms,  by  M.  R. 
Campbell.    Journal  of  Geography. 

Rainfalls  accompanying  explosive  eruptions  of  volcanoes,  by  R.  H.  Pinch 

Memorial  tx>  Joseph  Silas  Dlller,  by  A.  J.  Collier.  Bulletin  of  the  Geological 
Society  of  America. 

Thomas  Chrowder  Chaniberlin's  contributions  to  glacial  geology,  by  W.  C. 
Alden.    Journal  of  Geology. 

Incompleted  projects  on  which  work  was  accomplished  comprise 
a  report  on  the  copper  deposits  of  the  southern  Appalachian  re^on, 
by  C.  S.  Ross  and  M.  N.  Short ;  a  report  on  the  geology  of  the  Great 
liasin,  by  D.  F.  Hewett;  studies  of  Appalachian  oil  fields  by  G.  B. 
Richardson :  a  report  on  antimony  deposits  of  the  world,  by  F.  C. 
Schrader:  investipitions  of  salt-dome  cap  rock,  by  M.  I.  Goldman; 
studies  of  tlie  stratigraphy  and  paleontology  of  the  Appalachian 
Valley  and  of  tlie  Tipper  Cambrian  trilobites,  by  E.  O.  Ulrich;  a 
report  on  early  Paleozoic  cephalopods,  by  Mr.  Ulrich  and  A,  F. 
Foerste;  investigations  of  the  Cretaceous  formations  of  the  Western 
Interior  province,  by  J.  B.  Reeside,  jr.,  including  papers  on  pelecy- 
pods  of  the  Eagle  sandstone  and  related  formations,  ammonites  of 
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the  Greenhorn  limestone,  new  species  of  scaphites,  and  a  chapter  on 
the  geology  of  the  Rocky  Mountains  and  northern  plateau  region 
for  Geologic  der  Erde ;  studies  of  Devono-Carbonif erous  faunas,  by 
G.  H.  Girty;  studies  of  Paleozoic  ostracode  genera  and  a  paper  on 
some  species  of  Paraparchites^  by  P.  V.  Roundy;  studies  of  the 
Eocene  Foraminifera  of  the  Atlantic  Coastal  Plain,  by  J.  A.  Cush- 
man;  research  on  microchemical  methods  of  ore  identification  and 
on  certain  nickel  ores,  by  M.  N.  Short ;  studies  on  the  selenium  con- 
tent of  zinc  sulphides,  by  C.  E.  Siebenthal  and  R.  C.  Wells,  and  on 
granite  for  acid  towers,  by  G.  F.  Loughlin;  investigations  in  connec- 
tion  with  the  tectonics  committee  of  the  National  Research  (Council, 
by  G.  R.  Mansfield ;  and  earthquake  studies,  by  Arthur  Keith. 

WORK  IN  CHEMISTRY 

The  work  in  chemistry  was  carried  on  by  eight  chemists.  One 
chemist,  R.  K.  Bailey,  was  transferred  in  August  to  Roswell.  N. 
Mex.,  where  he  collects  potash  cores  and  samples  and  makes  qualita- 
tive tests. 

During  the  year  8,910  specimens  were  analyzed. 

The  study  and  experimental  work  on  ore  deposition  was  continued 
with  gratiiying  results  by  R.  C.  Wells.  This  research  included 
dolomitization,  the  origin  and  replacement  of  minerals,  and  similar 

f)henomena.  Mr.  Wells  also  started  an  investigation  including 
aboratory  experiments  on  the  diffusion  of  gases  through  rocks  ana 
other  slightly  permeable  materials  with  a  view  to  explaining  the 
separation  and  movement  of  gases  through  rock  formations  and 
their  concentration  in  specific  localities.  He  also  made  a  study  and 
tests  of  methods  for  determining  small  quantities  of  selenium  and 
for  the  separation  of  rare-earth  metals. 

Short  researches  on  a  hydrous  phosphate  from  Virginia,  phiUips- 
ite  in  manganese  ore  from  Nevada,  spadaite  from  Utah,  hydrozinc 
ite  from  Nevada,  ammonium  borate  xrom  Italy,  and  the  properties 
of  minerals  associated  with  gillespite  were  made  by  W.  T.  Scnaller. 
Besides  preparing  the  manuscripts  credited  to  him  in  the  list  of 
papers  given  below,  Mr.  Schaller  read  the  following  papers  before 
scientific  societies : 

Crystallography  of  quartz  pseudomorphs  after  glauberite. 

Liidwiglte  group. 

Ending  of  chemical  adjectives  in  describing  isomorphous  minerals. 

Halite-anhydrite  intergrowths. 

Serendiblte  from  New  York. 

Mineralogy  of  the  cores  from  the  New  Mexico-Texas  potash  field. 

Additional  laboratory  work  was  done  on  the  chemical  disintegra- 
tion of  Indiana  limestone  and  the  composition  of  its  insoluble  resi- 
due by  George  Steiger.  Mr.  Steiger  also  made  a  study  with  labora- 
tory experiments  on  the  permeability  of  granite  and  prepared  for  the 
committee  on  sedimentation  of  the  National  Besearch  Council  a  bibli- 
ography of  chemical  works  published  during  the  year  having  a 
bearing  on  the  problem  of  sedimentation. 

Exhaustive  experiments  in  perfecting  a  method  for  determining 
small  quantities  of  selenium  were  made  by  E.  T.  Erickson.  It  is  now 
possible  to  identify  definitely  as  small  a  quantitv  of  this  metal  as  1 
part  in  500,000. 
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A  series  of  dehydration  tests  on  certain  clays  in  a  study  on  the 
role  of  water  in  the  clay  minerals  were  made  by  J.  G.  Fairchild  in 
cooperation  with  C.  S.  Ross. 

In  the  search  for  potash  11  cores  from  wells  drilled  especially  in 
the  interest  of  this  project  were  received  in  the  Washington  labora- 
tory and  studied  in  detail.  In  addition  5,880  samples  of  cuttings, 
which  were  taken  from  56  different  wells  being  drilled  for  oil,  were 
assayed  or  otherwise  tested  for  their  potash  content.  Three  of  the 
cores  came  from  wells  drilled  in  Crockett,  Reagan,  and  Glasscock 
Counties,  Tex.,  xmder  the  auspices  of  the  Bureau  oi  Mines,  with  funds 
appropriated  by  Congress  for  the  investigation  of  potash  deposits. 
Numerous  beds  of  salts  were  encountered  that  were  suflSciently  high 
in  their  potash  content  but  rather  thin  to  be  of  economic  intend. 
Excellent  showings  were  made  by  seven  cores  taken  from  wells 
drilled  by  private  interests  in  a  field  in  Eddy  County,  N.  Mex. 
Seventeen  wells  have  been  drilled  in  developing  this  field,  each  of 
which  gave  good  showings  for  potash-rich  salts,  but  two  of  those 
drilled  this  year  deserve  special  mention.  Both  wells  are  in  the 
western  part  of  the  field,  about  a  mile  apart.  The  first  well  pierced 
seven  beds,  each  over  2  leet  in  thickness,  composed  of  salts  showing 
a  potash  content  of  more  than  10  per  cent.  The  second  well  pierced 
four  beds  thicker  than  2  feet  each,  composed  of  salts  containing  more 
than  12  per  cent  of  potash. 

The  following  papers  were  completed  during  the  year: 

Steiger,  George.  Indiana  oolitic  limestone  [part  of  U.  S.  GeoL  Survey  Bull. 
811-C]. 

Investigations  of  chemistry  that  have  a  bearing  on  problems  of  sedi- 
mentation [to  appear  in  annual  report  of  conmilttee  on  sedimentation,  Na- 
tional Research  Council]. 

Schaller,  W.  T.,  Borate  minerals  from  the  Kramer  district  Calif. :  U.  S.  Oeol. 
Survey  Prof.  Paper  158-1  (in  press). 

The  properties  and  associated  minerals  of  gillespite  [to  api)ear  in  Am. 

Mineralogist]. 

Urickson,  E.  T.,  The  determination  of  small  quantities  of  selenium  in  ores  [to 
appear  in  Washington  Acad.  Scl.  Jour. J. 

Fairchild.  J.  G.,  Bast'  exchange  in  artificial  autunltes  [to  appear  in  Am.  Mineral- 
ogist]. 

Henderson,  E.  P.,  Gearksutite  from  Hot  Springs,  Va.  [to  aiipear  in  Am.  Mineral- 
ogist]. 

WORK  IN  PHYSICS 

Field  observations  of  deep  earth  temperatures  were  made  by  C.  E. 
Van  Orstrand  from  March  20  to  September  12,  1928,  and  in  June, 
1929,  in  Alabama,  Kansas,  Texas,  Oklahoma,  California,  Montana, 
and  Wyoming.  Some  of  the  observations  were  made  in  cooperation 
with  the  American  Petroleum  Institute.  Apart  from  administratiTe 
duties,  Mr.  Van  Orstrand  devoted  his  time  in  the  oflice  to  the  prepa- 
ration of  scientific  papers  and  the  review  of  observations  oi  deep 
earth  temperatures  submitted  by  three  research  associates  of  the 
American  Petroleum  Institute,  working  in  Texas,  Oklahoma,  and 
California. 

The  investigation  of  the  association  of  water  and  petroleum  with 
silica  and  various  silicates  and  with  alumina  and  hydrous  ferric 
oxide  was  continued  by  P.  G.  Nutting,  who  has  applied  his  results  in 
studies  of  filtering  earths,  oil  sands,  and  the  formation  of  asphalt 
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beds.  The  theory  of  cohesive  pressures  in  adsorbed  films  has  been 
farther  developed  and  applied.  Methods  of  determining  the  permea- 
bility of  oil  sands  and  other  rocks  have  been  studied  and  the  results 
applied  to  field  problems,  such  as  dam  seepa^  and  petroleum  re- 
covery. Among  the  papers  published  that  on  deformation  and  tem- 
perature gives  new  formulas  for  calculating  the  heat  developed  by 
compression  in  rocks. 

The  following  papers  were  completed  during  the  year : 

Nntting.  P.  G.,  Some  geological  consequences  of  the  selective  adsorption  of  water 
and  hydrocarbons  by  silica  and  silicates :  Econ.  Geology,  vol.  23,  pp.  773-777, 
1928. 

Deformation   and  temi>erature :   Washington  Acad.   Sci.  Jour.,  vol.  19, 

pp.  109-115,  1929. 

Petroleum  and  the  filtering  eartlis:  Washington  Acad.  Sci.  Jour.,  vol.  18, 


pp.  409-414,  1928. 

—  Petroleum  recovery  by  the  soda  process — III :  Oil  and  Gas  Jour.,  Oct.  18, 
1928,  p.  146. 

Internal  pressures  in  adsorbed  films  [to  appear  in  Washington  Acad.  Sci. 


Jour.l. 
Vail  Orstrand.  C.  B.,  Geothermal  sur\-eys  in  the  United  States:  United  States 

Daily,  Feb.  15,  1929. 
On  the  detection  of  inhomogeneities  in  the  crust  of  the  earth  by  means 

of  deviations  in  the  Isogeothermal  surfaces  [to  be  published  by  the  National 

Reseurch  Council  1. 

ALASKAN  BRANCH 

PHILIP  S.  SMITH,  CkirfAk$km  CeobgU 

ORGANIZATION  AND  PERSONNEL 

The  organization  of  the  Alaskan  branch  remains  unchansred  at  the 
end  of  the  year.  The  force  comprises  the  chief  Alaskan  geolo^st,  8 
geologists,  1  supervising  mining  engineer,  2  topographic  engineers, 
1  coal-milling  assistant,  1  draftsman,  and  3  clerks. 

FUNDS 

The  funds  used  by  the  Geological  Survey  in  its  Alaskan  work  arfe 
provided  in  two  items  in  the  general  act  making  appropriations  for 
the  Interior  Department.     One  of  these  items  reads,  "  for  continua- 
tion of  the  investigation  of  the  mineral  resources  of  Alaska    *    *    *.'' 
In  the  act  for  the  fiscal  year  1929  the  amount  was  $64,500,  which  was 
liter  increased  $3,000  through  the  provisions  of  the  deficiency  act 
to  take  care  of  salary  advances  made  under  the  Welch  Act.    In  the 
similar  act  for  1930  the  amount  appropriated  was  $67,500.     Each 
of  these  appropriations  was  made  available  immediately  on  the  pas- 
sage of  the  act  in  which  it  was  contained.     The  other  item  is  an 
allotment  made  from  the  appropriation  "  for  the  enforcement  of  the 
provisions  of  the  acts  of  October  20,  1914,  October  2,  1917,  February 
25, 1920,  and  March  4, 1921,  and  other  acts  relating  to  the  mining  and 
recovery  of  minerals  on  Indian  and  public  lands  and  naval  petroleum 
reserves    *     *     *."    Allotments  under  this  item  are  available  only 
during  the  fiscal  year  specified.    In  the  fiscal  year  1928  an  allotment 
of  $14,r>00  was  made  for  work  of  this  kina  in  Alaska;  in  1929, 
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$10,000.    The  two  types  of  work  indicated  will  be  described  for 
convenience  as  the  work  on  mineral  resources  and  the  leasing  work. 

WORK  ON  MINERAL  RESOURCES 

PRINCIPAL  RESULTS  OF  THE  YEAR 

The  principal  products  of  the  work  of  the  Geological  Survey  in 
Alaska  are  reports  and  maps  based  on  original  surveys  or  investiga- 
tions.   During  the  year  eight  reports  have  been  issued,  as  follows : 

The  Skwentna  region,  by  S.  R.  Capps  (BuUetin  797-B). 

Preliminary  report  on  the  Sheenjek  River  district,  by  J.  B.  Mertie,  jr. 
(Bulletin  797-C). 

Surveys  in  northwestern  Alaska  In  1926,  by  Philip  S.  Smith  (Bulletin  797-D). 

Aerial  photographic  surveys  in  southeastern  Alaska,  by  B.  H.  Sargent  and 
F.  H.  Moffit  (Bulletin  797-E). 

Geology  and  mineral  resources  of  the  Aniakchak  district,  by  R.  S.  Knappen 
(Bulletin  797-F). 

Mineral  industry  of  Alaska  in  1927,  by  Philip  S.  Smith  (Bulletin  81(^A). 

Administrative  report,  1927-28,  by  PhiUp  S.  Smith  (Bulletin  810-A). 

Geology  of  Hyder  and  vicinity,  southeastern  Alaska,  with  a  reconnaissance 
of  Chickamin  River,  by  A.  F.  Buddington  (Bulletin  807). 

Five  reports  have  been  completed  by  their  authors  ond  approved 
for  editing  or  printing,  as  follows : 

Notes  on  the  upper  Nizina  River,  by  F.  H.  Moflit  (Bulletin  810-D). 
Administrative  report,  1928-29,  by  PhiUp  S.  Smith  (Bulletin  813-A). 
The  Chakaclmtna-Stony  region,  by  S.  R.  Capps  (Bulletin  813-B). 
Mining  in  the  Fortymile  district,  by  J.  B.  Mertie,  jr.,  (Bulletin  813-C). 
A  geologic  reconnaissance  of  the  Fortymile-Tanana  district,  by  J.  B.  Mertie,  jr. 

The  following  reports  are  in  press : 

The  Upper  Cretaceous  floras  of  Alaska,  by  Arthur  Hollick,  with  a  descrip- 
tion of  the  Upper  Cretaceous  plant-bearing  beds  by  G.  C.  Martin  (Professional 
Paper  159). 

Geology  and  mineral  deposits  of  southeastern  Alaska,  by  A.  F.  Buddington 
and  Theodore  Chapin  (Bulletin  800). 

The  Cliandalar-Sheenjek  region,  by  J.  B.  Mertie,  jr.  (Bulletin  810-B). 

The  Mount  Spurr  region,  by  S.  R.  Capps  (Bulletin  810--C). 

Geography  and  geology  of  northwestern  Alaska,  by  Philip  S.  Smith  and  J.  B. 
Mertie,  jr.  (Bulletin  815). 

Geology  of  the  t^agle-Circle  district,  by  J.  B.  Mertie,  Jr.  (Bulletin  816). 

Six  other  rei)orts  are  in  preparation  but  have  not  approached  near 
enough  to  completion  to  warrant  any  definite  statement  as  to  the 
time  of  publication. 

Practically  all  the  completed  reports  are  accompanied  by  maps, 
the  base  of  which  has  been  made  principally  from  surveys  con- 
ducted by  the  topographers  of  the  Alaskan  branch.  The  following 
maps  have  been  published : 

Drainage  map  of  part  of  the  Hyder-Ketchikan  region,  southeastern  Alaska, 
compiled  under  direction  of  R.  H.  Sargent;  mainly  from  aerial  photographs 
made  by  the  Navy  Department  at  the  request  of  the  Geological  Sarvey :  scale. 
1:250,000.     Published  in  Bulletin  707-E.  J' .        -^ 

Topographic  map  of  the  Hyder  district  (new  ed.),  by  R.  M.  Wilson:  scale. 
1:62,500.    Published  in  Bulletin  807.  .  a«n:, 

Topographic  map  of  the  Pavlof  region,  Alaska  Peninsula;  scale,  l:250t,000: 
by  C.  P.  McKinley,  for  the  National  Geographic  Society's  Pavlof  Volcano  Ex- 
pedition.    Issued  in  a  free  preliminary  photolithographic  edition. 
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The  maps  listed  below  were  completed  during  the  year  under  the 
direction  of  R.  H.  Sargent  and  submitted  for  publication: 

Topographic  map  of  Valdez  and  vicinity,  by  J.  W.  Bagley  and  C.  E.  Giffin; 
scale,  1 :  62,500.  To  be  published  as  a  sale  map.  The  base  of  this  map  is 
largely  the  Port  Valdez  map,  now  out  of  print,  but  it  covers  a  somewhat  larger 
area,  has  been  revised  and  brought  up  to  date,  and  includes  the  results  of 
hitherto  unpublished  surveys. 

Topographic  map  of  RevlUaglgedo  Island,  southeastern  Alaska,  by  R.  H.  Sar- 
gent ;  scale,  1 :  125,000.  The  topography  of  this  map  is  from  surveys  made  in 
1928  by  the  usual  ground  methods,  but  the  drainage  features  are  taken  from 
the  Uyder-Ketchlkan  map,  which  was  compiled  from  aerial  photographs.  To 
be  issued  as  a  free  preliminary  photolithographic  edition. 

Progress  was  also  made  in  the  compilation  of  a  topographic  map 
of  the  Mount  Spurr  region,  scale,  1:250,000,  from  recent  surveys. 

The  base  map  of  Alaska  on  a  scale  of  1 :  5,000,000  was  brought  up 
to  date,  and  considerable  work  was  done  toward  the  revision  of  the 
map  on  a  scale  of  1 : 2,500,000. 

Besides  the  official  reports,  several  articles  were  prepared  bv  the 
scientific  and  technical  members  of  the  Alaskan  branch  for  publica- 
tion in  outside  journals,  and  10  or  more  public  lectures  were  given 
regarding  the  general  work  of  the  branch  or  some  of  its  special 
features.  Most  of  these  were  prepared  unofficially  but  represent 
'excellent  by-products  of  the  regular  work  and  serve  to  reach  special 
audiences  not  readily  reached  by  the  regular  official  publications. 
Among  these  articles  may  be  mentioned  the  following : 

Gold  reserves  of  Alaska,  by  Philip  S.  Smith,  for  presentation  at  the  Inter- 
national Geological  Congress  In  South  Africa,  1029. 

Geology  and  geography  of  Alaska,  by  Philip  S.  Smith,  for  publication  In 
"  Geology  of  North  America,"  included  in  "  Geologic  der  Brde "  in  process 
of  compilation. 

The  pre-Cambrlan  of  interior  Alaska,  by  J.  B.  Mertie,  Jr.,  deUvered  before 
the  Geological  Society  of  Washington. 

Notes  on  geographic  features  of  Alaska,  by  R.  H.  Sargent,  delivered  at  the 
meeting  of  the  Association  of  American  Geographers  in  New  York. 

Field  work  of  the  Geological  Survey  in  1928,  by  F.  H.  Moffit,  for  publication 
in  Alaska  newspapers. 

Our  northern  frontier  territory,  by  Philip  S.  Smith,  delivered  before  the 
Service  Club  of  the  Signal  Corps,  U.  S.  A. 

PROJECTS  IN  PROGRESS  DURING  THE  SEASON  OF  t929 

Some  of  the  results  that  the  Geological  Survey  has  accomplished 
in  its  Alaska  work  may  be  expressed  in  terms  of  the  area  covered. 
The  areas  reported  in  the  following  table  are  based  on  the  field 
season  and  not  on  the  fiscal  year,  ana  therefore  no  account  is  taken 
of  the  work  that  was  started  during  the  field  season  of  1929  but 
remained  uncompleted  at  the  end  of  trie  fiscal  year.  This  procedure 
has  been  adopted  in  part  because  most  of  the  parties  at  work  during 
the  field  season  of  1929  are  out  of  communication  and  so  can  not  yet 
report  the  extent  of  the  work  thev  have  accomplished,  but  in  part 
it  has  been  adopted  because  the  neld  season  is  a  more  practicable 
unit  of  measurement. 

74196—29 ^3 
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Areas  surveyed  hy  Oeologioal  Survey  in  Alaska,  1898-1928,  in  square  mUes 


Gi 

Top 

Field  season 
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1:500,000 
or  smaller) 

Reoonnait- 

sanoe  (scale 

1:250,000) 

DetaQed 

(scale 

l.-62,500 

or  larger) 

Explora- 
tory (scale 

1:500,000 
orsmaDer) 

Reooimais- 

sance  (scale 

1:250,00(0 

DeCalM 
(setfi 

orlirsBr) 

1808-1027 

7fi»lM 

109^305 
6.450 

4,277 

55,630 

20i565 
•3,065 

iOH 

1028 

7fi»150l     » 174,305 

4,277 

55,030 

30fi,680i           ioai 

Feroentage  sorveyed  of  total 
area  of  Alanka^.^.... 

43.8 

45^ 

•  Indades  2.000  square  miles  mapped  by  National  Geograpbio  Society  Pavlof  Expedition  on  Quktfal 
Sorvey  standards. 

*  450  square  miles  surveyed  prior  to  1028  deducted  because  of  resunrey  during  1028. 

In  this  table  only  the  net  areas  surveyed  are  listed  in  the  appro- 
priate column,  though  of  course  most  of  the  areas  that  have  been 
surveyed  geologically  have  also  been  surveyed  topographically.  It 
is  by  no  means  unusual  that  areas  surveyed  hastily  are  resurveyed 
later  with  more  precision.  If  the  areas  thus  revised  were  not  ex- 
cluded from  the  totals  the  same  area  would  be  counted  twice.  It  is 
for  this  reason  that  an  area  of  450  square  miles  which  was  reexam- 
ined geologically  in  1928  has  been  (leducted  from  the  total  in  the 
column  of  reconnaissance  geologic  surveys.  The  necessity  for  re- 
survejring  some  areas  in  more  detail  is  generally  due  to  the  need  of 
covering  a  large  tract  rapidly  at  first.  As  development  takes  place 
in  certain  parts  of  that  large  tract  more  accurate  and  detailed  work 
may  be  required  to  furnish  the  desirable  information.  This  policy  ia 
well  illustrated  by  the  procedure  adopted  in  surveying  the  Seward 
Peninsula  placer  camps.  Within  two  or  three  months  after  the  re- 
turn of  the  Federal  geologist  from  this  field  during  the  height  of  the 
first  stampede  to  Nome  a  rough  exploratory  map  and  a  report  oa 
the  environs  of  Nome  were  published  by  the  Geological  Survey. 
During  the  next  field  season  reconnaissance  surveys  of  the  entire 
region  within  100  miles  of  Nome  were  made,  and  later  these  were 
succeeded  by  detailed  mapping  and  reports  of  the  smaller  tracts  in 
the  vicinity  of  the  richest  camps. 

The  scale  most  commonly  adopted  for  Alaska  surveys  is  1 :  250,000^ 
in  which  4  miles  on  the  ground  is  represented  by  an  inch  on  the  map, 
with  a  contour  interval  of  200  feet.  This  scale  is  adequate  for  most 
general  purposes,  and  the  surveys  can  be  made  expeditiously  and 
cheaplv.  It  is  obvious,  however,  that  such  a  scale  can  not  effectively 
show  detailed  features  of  topography  or  geology,  and  yet  many  of 
these  are  of  prime  importance  in  their  relations  to  the  mineral  re- 
sources of  the  region.  Therefore,  although  more  than  two-fifths 
of  the  Territory  has  been  mapped  on  reconnaissance  or  exploratory 
standards,  there  is  constant  demand  for  more  detailed  work,  and  this 
demand  will  become  more  and  more  insistent  as  the  Territory 
develops.  Even  for  the  reconnaissance  type  of  mapping  there  stifi 
remains  about  200,000  square  miles  of  unsurveyed  territory  that 
holds  promise  of  containing  mineral  deposits  of  value.  At  the 
present  rate  it  will  be  many  decades  before  even  the  reconnaissance 
mapping  of  the  prospective  mineral  areas  can  be  completed,  and  the 
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eqxiisite  detailed  mapping  of  the  most  promising  tracts  must  be 
postponed  far  into  the  future  or  must  supplant  the  equally  pressing 
econnaissance  work  unless  more  funds  are  made  available. 

The  soryeys  in  1928  tabulated  above  were  made  in  the  Ketchikan  and  Juneau 
Istricts  of  southeastern  Alaska,  the  Chitina-Nizina  district  of  the  Copper  River 
egion,  the  vicinity  of  Mount  Spurr  In  the  Alaska  Range,  and  a  tract  lying  north 
f  the  Tanana  River  and  west  of  the  international  boundary.    The  work  in 
he  Ketchikan  district  was  reconnaissance  topographic  mapping  conducted  by 
L  H.  Sargent.    Ores  of  various  metals  have  long  been  known  to  occur  here, 
nd  some  of  them  have  been  worked  more  or  less  successfuUy.    Owing  to  the 
sasy  accessibility  of  most  parts  of  the  district  to  ocean  transportation,  many  of 
he  costs  of  development  will  probably  be  low,  and  the  general  geologic  condi- 
ions  are  such  as  to  encourage  search  for  deposits  of  commercial  extent.    Al- 
Jiough  the  principal  object  of  this  mapping  was  to  furnish  a  topographic  base 
Lhat  would  serve  for  the  mineral  investigations,  it  has  met  an  immediate  need 
of  those  concerned  with  the  development  of  the  timber,  pulp,  and  water-power 
resources  of  this  district.    This  project  is  of  special  technical  interest  because 
the  topographer  made  use  of  the  first  of  the  drainage  maps  compiled  from  the 
aerial  photographs  taken  for  the  Geological  Survey  by  the  Navy  Department  in 
192G.    The  use  of  these  aerial  pictures  proved  highly  advantageous  in  facilitat- 
ing the  work  of  the  topographer  in  this  region  of  high  relief  and  almost  im- 
penetrable timber  cover.    As  the  photographs  taken  by  the  naval  expedition  cover 
nearly  10,000  square  miles  of  southeastern  Alaska,  this  project  is  the  forerunner 
of  similar  surveys  that  will  be  carried  on  in  this  region  as  rapidly  as  funds 
and  personnel  permit. 

The  surveys  in  the  Juneau  region  were  made  by  R.  K.  Lynt,  a  topographer 
of  the  Geological  Survey,  who  was  temporarily  assigned  to  duty  with  a  party 
of  the  F(»rest  Service.  This  work  was  especially  desired  by  the  Forest  Service 
in  connection  with  its  activities  in  developing  the  paper-pulp  industry  In  south- 
eastern Alaska,  and  although  the  Geological  Survey  would  doubtless  have 
mapped  that  area  in  the  course  of  its  regular  mineral  investigations,  the  im- 
mediate needs  of  the  Forest  Service  were  so  urgent  that  that  organization  bore 
the  entire  cost,  and  the  resulting  map  was  turned  over  to  it.  The  work  has 
not  been  included  in  the  table  of  areas  surveyed,  nor  in  the  table  of  expenditures. 
It  covered  a  small  tract  on  the  west  coast  of  Admiralty  Island  and  was  done 
with  the  accuracy  required  for  publication  on  a  scale  of  1 :  02,500.  The  tract 
is  exceedingly  difficult  to  survey,  and  the  map  covered  an  area  of  only  a  few 
•core  square  miles. 

The  work  in  the  Nizina  district  of  the  Copper  River  region  consisted  prln- 
dpally  of  the  revision  of  earlier  geologic  surveys  and  the  critical  study  of  some 
o(  the  places  where  different  interpretations  that  have  been  advanced  could  be 
tested.  Tills  work  was  done  by  F.  H.  Moftit,  who  with  a  small  pack  train  and 
ounp  assistant  traversed  much  of  the  known  copper-bearing  region  north  of  the 
Chitina  River  and  greatly  refined  the  broad  determinations  of  the  geology 
nsulting  from  earlier  more  hurried  expeditions.  The  more  precise  knowledge 
o(  the  stratigraphy  and  geologic  history  thus  obtained  is  essential  in  directing 
tbe  search  for  valuable  deposits  in  this  important  mineralized  region.  Mr. 
Moflat  also  spent  some  time  at  the  large  copper  mines  near  Kennecott  and  at 
Uie  placer  gold  camps  on  Dan  and  Chititu  Greeks  and  visited  most  of  the 
places  in  the  district  where  prospecting  has  recently  been  In  progress. 

In  the  vicinity  of  Mount  Spurr,  in  the  Alaska  Range  west  of  Anchorage,  a 
onnblned  geologic  and  topographic  party  in  charge  of  S.  R.  Oapps,  geologist^ 
with  Gerald  FitzGerald  as  topographer,  carried  on  extensive  surveys  by  means 
<tf  a  pack-train  expedition.  The  geologist,  topographer,  and  recorder  were 
Wried  by  airplane  to  the  point  where  the  surveys  were  to  be  started,  and  the 
Wp  from  Anchorage  consumed  one  hour  and  twenty  minutes,  whereas  the  pack 
train  that  was  sent  overland  from  the  west  shore  of  Cook  Inlet  took  over  20 
^ys  to  make  the  trip.  It  is  evident  that  in  a  region  like  the  Alaska  Range, 
Jhere  the  working  season  is  limited  to  less  than  100  days,  this  great  saving 
to  thne  is  of  paramount  importance.  Moreover,  the  saving  in  food  and  salaries 
*hno8t,  if  not  quite,  makes  this  means  of  transportation  cheaper  than  tramping 
Wi  foot  across  the  country.  The  geologic  and  geographic  results  of  this  work 
^  of  great  Interest  and  significance.  The  party  traversed  with  pack  train  a 
jwi  across  the  Alaska  Range  leading  on  the  west  side  to  streams  flowing  into 
the  Stony  River,  one  of  the  large  southern  tributaries  of  the  Kuskokwim  River, 
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and  mapped  a  tract  of  1,000  square  miles  that  has  hithereto  remainc 
on  all  authoritatiye  maps  of  the  Territory. 

A  triangular  area  in  the  vicinity  of  the  international  boundary 
the  Tanana  River  and  extending  more  than  100  miles  to  the  west, 
the  gold  placer  camps  of  the  Fortymlle  district,  had  been  covered  b; 
naissance  topographic  map  some  years  ago,  but  until  the  season  of  It 
not  been  possible  to  map  the  area  geologically.  In  that  season  J. 
jr.,  with  a  small  pack  train  and  two  camp  assistants,  left  Eagle  to 
reconnaissance  geologic  surveys.  A  serious  injury  to  one  of  the  ca: 
ants  before  reaching  the  field  necessitated  the  return  of  the  party  tc 
get  medical  attention.  The  loss  of  the  assistant  still  further  ham 
party,  which  had  been  undermanned  even  before  the  accident,  but  i 
this  Mr.  Mertie  pushed  ahead  with  only  one  camp  hand  and  was  sue 
mapping  the  major  geologic  features  of  an  area  of  nearly  4,000  squ 
The  geologic  features  observed  seem  to  indicate  that  at  a  number 
the  conditions  are  favorable  for  the  occurrence  of  gold  lodes,  and  tl 
concentration  has  been  effective  placer  deposits  may  be  sought  with  co 
assurance  of  success. 

The  only  other  field  work  that  was  done  during  the  season  of  : 
member  of  the  staff  having  headquarters  in  Washington  was  the  < 
broad  survey  of   recent  developments   in   the  mining   industry   as 
with  special  visits  to  some  of  the  more  active  mining  camps  or  t 
had  not  been  recently  visited  by  members  of  the  Geological    Sun 
work  was  done  by  the  chief  Alaskan  geologist  and  Included   vlsl 
Ketchikan,  Juneau,  Kennecott,  Fairbanks,  Tenderfoot,  Hot  Springs, 
districts.    A  general  familiarity  with  the  mining  Industry  such  as 
gained  by  a  rapid  survey  of  this  type  is  regarded  as  essential  In  keei 
of  recent  developments  and  in  laying  out  plans  for  future  work  so 
will  fit  the  needs  of  the  mining  Industry. 

The  Geological  Survey  maintains  In  Alaska  two  district  offices 
Juneau  and  one  at  Anchorage.  The  main  duties  of  the  personnel 
to  these  offices  relate  to  mineral  leasing,  but  about  two-fifths  of  th 
B.  D.  Stewart,  who  Is  in  direct  charge  of  the  local  offices,  was  a 
general  investigations  of  mineral  resources,  including  both  office  d 
visits  to  various  parts  of  the  Territory  as  conditions  warrant  Mr. 
long  familiarity  with  mining  matters  throughout  the  Territory  and 
ability  for  consultation  at  Juneau  have  made  his  advice  much  s 
many  of  the  Federal  and  Territorial  agencies  in  Alaska,  Including  tl 
Railroad,  the  Forest  Service,  the  governor,  and  members  of  the  1 
legislature,  as  well  as  by  many  of  the  Individual  operators  and  pr 
The  Alaska  offices  also  act  as  local  distributing  points  for  pubUc 
the  Geological  Survey  and  assist  in  furnishing  the  main  office  at  W 
with  information  on  many  phases  of  the  mineral  industry  in  the  ' 

A  field  project  that  stricdy  does  not  properly  belong  to  the  wor 
branch,  as  it  was  financed  by  a  non-Federal  organization  and  was  i 
by  members  of  the  Geological  Survey  who  belong  to  other  branc 
the  National  Geographic  Society's  Pavlof  Expedition  to  the  Alaska  I 
which  was  In  charge  of  T.  A.  Jaggar,  jr.,  volcafiologist,  with  C.  P. 
as  topographer.  Through  the  courtesy  of  the  National  Geographic 
the  excellent  topographic  field  sheets  that  resulted  from  this  sur 
made  available  without  expense  to  the  Geological  Survey,  which  h: 
the  resulting  map  in  a  preliminary  edition  that  is  in  every  respect  co 
to  the  standards  used  for  Its  own  maps.  The  area  covered  by  this 
been  Included  In  the  table  on  page  32.  This  adds  one  more  to  th< 
long  list  of  notable  contributions  which  the  National  Geographic  So 
made  to  Alaskan  exploration. 

In  addition  to  these  distinctly  field  projects  the  Alaskan  branch  c 
compiles  and  Issues  statements  regarding  the  production  of  mine 
moditles  in  the  Territory. 

Each  of  the  field  projects  involves  considerable  office  work  in  exam] 
testing  the  specimens  collected,  preparing  the  illustrations  and  maps,  \ 
Ing  the  reports.  In  all  the  office  work  on  the  technical  reports  the  mc 
the  Alaskan  branch  have  received  much  assistance  and  valuable  ad^ 
their  associates  in  other  branches  of  the  cieological  Survey.  T.  W. 
G.  H.  Girty,  J.  B.  Reeside.  jr..  Edwin  Kirk,  David  White,  and  E.  V 
paleontologists,  have  examined  and  reported  on  the  fossils  collected  in 
surveys.    The  map  editors  have  been  especially  helpful  in  crlttcally  sci 
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the  Alaskan  topographic  maps  that  were  in  course  of  preparation  to  see  that 
they  conform  so  far  as  practicable  to  the  best  Geological  Survey  standards. 

PROJECTS  FOR  THE  SEASON  OF  1929 

The  six  projects  that  were  approved  for  the  season  of  1929  had  been  under 
way  for  only  a  short  time  at  the  end  of  the  fiscal  year,  and  most  of  the  parties 
are  out  of  touch  with  ordinary  means  of  communication,  so  that  no  specific 
details  are  available  regarding  the  work  accomplished.  The  principal  objects 
of  these  projects  are  topographic  studies  in  connection  with  the  airplane  photo- 
graphing expedition  of  the  Navy  Department  in  the  northern  part  of  south- 
eastern Alaska;  geologic  reconnaissance  surveys  in  the  Alaska  Range  in  the 
vicinity  of  Mentasta  Pass  and  Chistochina,  at  the  head  of  the  Copper  River 
Basin ;  a  combined  geologic  and  topographic  reconnaissance  survey  of  an  un- 
explored tract  of  the  Alaska  Range  northwest  of  Lake  Clark,  in  southwestern 
Alaska ;  a  geoloj?ic  reconnaissance  of  the  White  and  Crazy  Mountains,  in  the 
north-central  part  of  the  tract  between  the  Yukon  and  Tanana  Rivers,  central 
Alaska ;  investigations  of  mineral  properties  in  the  vicinity  of  the  Alaska 
Railroad ;  and  the  usual  general  Inspectional  trip. 

The  projected  work  in  southeastern  Alaska  is  essentially  a  part  of  the 
undertaking  by  the  Navy  Department  to  photograph  from  airplanes  a  large  tract, 
including  Baranof  and  Chichagof  Islands  and  contiguous  territory.    This  work 
is  a  continuation  of  similar  work  done  in  1926,  when  about  10,000  square  miles  of 
the  southern  part  of  southeastern  Alaska  was  photographed  and  the  resulting 
films  were  turned  over  to  the  Geological  Survey  for  working  up  into  drainage 
maps.    The  value  of  the  pictures  was  at  once  apparent,  and  subsequently  the 
Forest  Service,  feeling  the  urgent  need  of  similar  pictures  for  the  northern  part 
of  this  region,  entered  Into  an  agreement  whereby  the  work  should  be  resumed 
by  the  Navy  during  the  season  of  1929.    Under  this  agreement  most  of  the 
extra  expense  of  the  photographic  work  is  borne  by  the  Forest  Service,  the 
Geological  Survey  contributing  only  $2,000  and  the  services  of  R.  H.  Sargent, 
topographer,  who  serves  as  technical  adviser  to  see  that  the  resulting  films  are 
suitable  for  cartographic  use.    It  is  expected  that  as  a  result  of  this  work  many 
thousand  new  films  will  be  obtained  and  that  with  these,  together  with  those 
already  In  hand  from  the  earlier  expedition,  it  will  be  practicable  to  compile 
drainage  maps  of  almost  all  the  hitherto  unmapped  portions  of  southeastern 
Alaska.    The  task  of  taking  off  the  cartographic  data  from  these  views  Is 
laborious,  and  the  funds  for  this  work  at  the  disposal  of  the  Geological  Survey 
are  so  small  that  unless  they  are  materially  Increased  these  valuable  data  can 
not  be  worked  up  into  maps  in  the  near  future.    The  former  success  of  the 
Navy  in  this  work  and  the  whole-hearted  enthusiasm  with  which  its  personnel 
have  engaged  In  the  new  project  give  every  assurance  of  its  successful  com- 
pletion.   The  resulting  maps  will  be  of  service  not  only  to  the  Geological  Survey 
In  Its  mineral  Investigations  but  to  everyone  having  an  interest  in  the  develop- 
ment of  any  of  the  natural  resources  of  this  region.    The  topography  of  south- 
eastern Alaska  gives  a  very  severe  test  of  the  application  of  methods  of  photo- 
graphic surveying,  because  the  relief  of  the  country  is  so  strong  that  distortion 
of  scale  Is  especially  great.    Furthermore,  the  atmospheric  conditions  are  bad, 
with  a  great  amount  of  clouds  and  rain  and  the  intricate  interspersal  of  land 
and  water  areas.    Aerial  photographic  methods,  however,  have  many  advantages 
over  ground  methods  In  this  region,  because  of  the  difficulty  of  traversing  on 
foot  the  high   ridges,  precipitous  ledges,  and  almost  impenetrable  Jungle  of 
forest  and  brush-clad  slopes. 

The  geologic  reconnaissance  in  the  Alaska  Range,  at  the  head  of  the  Copper 
Blver,  is  being  conducted  by  F.  H.  Mofflt,  accompanied  by  a  small  pack  train 
and  two  camp  assistants.  The  country  adjacent  to  Mentasta  Pass  has  long 
been  known  to  be  mineralized,  affording  evidence  of  the  presence  of  gold  and 
lead  and  some  indications  of  the  presence  of  copper.  Development  work  Is 
In  progress  In  this  district  on  prospects  of  lode  gold  and  lead.  Productive 
gold  placers  have  long  been  worked  in  the  Slate  Creek  district,  which  lies 
along  the  western  margin  of  the  area  to  be  surveyed.  The  region  as  a  whole 
lies  across  the  axis  of  the  Alaska  Range,  and  the  surveys  are  expected 
to  yield  Information  as  to  the  relation  of  the  metamorphlc  rocks  on  the  north 
■Ide  of  the  range  to  the  Paleozoic  and  Mesozoic  sediments  on  the  south.  A 
part  of  the  area  was  mapped  both  topographically  and  geologically  by  hasty 
reconnaissance  methods  in  1902,  but  the  results  of  the  geologic  Investigations 
were  never  published.    It  is  especially  desirable  now  to  revise  and  extend  that 
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mapping  In  the  light  of  the  present  knowledge  of  the  stratigraphy  and  the 
renewed  Interest  that  is  being  taken  in  the  mineral  deposits  in  this  general 
region. 

The  combined  geologic  and  topographic  surveys  to  be  made  in  the  Alaska 
Range  region  north  and  west  of  Lake  Clark  are  in  charge  of  S.  R  Capps, 
geologist,  with  Gerald  PltzGerald.  topographer.  These  surveys  started  from 
the  previously  surveyed  region  adjacent  to  Lake  Clark  and  will  extend  north- 
ward as  far  as  time  and  other  conditions  permit,  possibly  tying  in  with  the 
surveys  made  during  the  field  season  of  1928  in  the  valley  of  the  Stony 
River,  a  tributary  of  the  Kuskokwim.  The  surveys  should  fill  in  some  of  the 
gap  that  now  exists  between  the  work  that  has  been  done  in  the  northern 
and  central  parts  of  the  Alaska  Range  and  that  done  to  the  south.  The  region 
holds  promise  of  containing  deposits  of  valuable  minerals,  but  it  is  prac- 
tically unexplored,  and  this  possibility  can  be  stated  now  only  as  a  surmise. 
In  fact,  the  absence  of  authoritative  Information  regarding  it  makes  its  ex- 
ploration especially  desirable  at  this  time. 

The  work  in  the  Yukon-Tanana  region  will  be  principally  a  geologic  recon- 
naissance and  revision  of  the  older  mapping  of  parts  of  the  country  adjacent 
to  the  White  Mountains  and  the  extension  of  the  surveys  northward  to  the 
Yukon  Flats  and  eastward  to  the  Crazy  Mountains.  The  work  is  in  charge 
of  J.  B.  Mertie,  jr.,  accompanied  by  a  pack  train  and  two  camp  assistants. 
The  party  will  have  the  opportunity  of  visiting  some  of  the  old  placer  camps^ 
especially  those  near  Circle,  and  will  collect  information  regarding  the  prog- 
ress of  mining  and  prospecting  in  those  places.  This  work  is  part  of  the 
general  revision  that  Mr.  Mertie  has  been  carrying  on  for  a  number  of  years 
in  the  Fairbanks  and  Circle  districts.  The  results  of  this  critical  study, 
when  completed,  should  be  of  much  significance  in  determining  the  general 
geologic  history  of  the  region  and  in  throwing  light  on  the  conditions  under 
which  the  mineralization  was  effected  and  consequently  giving  clues  to  the 
places  where  further  prospecting  is  most  likely  to  be  successful- 
Early  in  1929  O.  F.  Ohlson,  in  charge  of  the  Alaska  Railroad,  broached  the 
question  of  organizing  a  geologic  staff  as  part  of  the  railroad  personnel,  to 
assist  the  railroad  in  its  search  for  tonnage  and  in  solving  problems  that  arose 
in  its  work  that  required  this  special  type  of  information.  The  Geological 
Survey  agreed  to  make  available  to  the  railroad  the  services  of  an  engineer  or 
geologist  for  about  four  months  a  year  and  to  meet  so  far  as  possible  any 
requests  for  areal  work  that  might  be  submitted  by  the  railroad  officials.  This 
arrangement  was  started  in  the  season  of  1929.  and  at  the  end  of  the  fiscal 
year  the  results  were  not  yet  sufficient  to  afford  adequate  measure  of  its  suc- 
cess. It  is  proposed  that  in  the  main  the  needs  of  the  railroad  for  an  engineer 
or  geologist  shall  be  taken  care  of  by  members  of  the  staff  attached  to  the  local 
offices  at  Anchorage  and  Juneau.  If  necessary,  additional  assistance  will  be 
given  by  the  chief  Alaskan  geologist  or  such  other  members  of  the  field  force 
as  may  be  in  the  general  neighborhood  of  the  railroad.  The  successful  opera- 
tion of  the  railroad  as  a  means  of  developing  Alaska  is  of  most  vital  concern 
to  the  entire  mining  industry,  and  the  Geological  Survey  in  its  relation  to  that 
industry  feels  keenly  concerned  with  making  this  cooperation  effective. 

The  general  work  on  mineral  resources  done  by  B.  D.  Stewart  from  the 
Alaska  offices,  in  addition  to  that  called  for  by  the  arrangement  with  the 
Alaska  Railroad,  will  be  similar  to  that  of  the  season  of  1928.  It  will  consist 
in  such  general  field  studies  as  time  and  other  conditions  permit,  the  mainte- 
nance of  office  records,  the  answering  of  inquiries,  and  the  holding  of  soch 
conforences  as  may  he  required. 

Tho  only  other  field  work  that  the  Geological  Survey  proposes  to  do  In  Alaska 
in  1029  is  the  customary  broad  survey  of  recent  developments  in  the  mhnliig 
Industry  as  a  whole,  with  special  visits  to  some  of  the  more  active  camps  and 
to  some  of  those  that  have  not  been  visited  recently  by  members  of  the  Geo- 
logical Survey.  This  work  will  be  done  by  the  chief  Alaskan  geologiflrt.  who 
will  reach  Alaska  late  In  July  and  spend  the  rest  of  the  season  on  the  projects. 

EXPENDITURES 

The  funds  used  for  the  work  of  the  Geological  Survey  on  Alaska's 
mineral  resources  during  the  field  season  of  1928  were  made  available 
through  the  Interior  Department  appropriation  acts  for  the  fiscal 
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years   1928  and  1929.    For  a  large  part  of  the  time  the  two  appro- 

Eriations  were  running  concurrently.  All  the  expenditures  have 
Ben  properly  accounted  for  under  the  usual  system  of  bookkeeping, 
but  the  analysis  from  that. standpoint  gives  only  an  imperfect  pic- 
ture of  the  real  conduct  of  the  work.  In  the  following  statement 
an  attempt  has  been  made  to  summarize  the  expenditures  under  a 
number  of  major  heads,  so  as  to  show  the  principal  objects  for  which 
the  funds  appropriated  during  the  fiscal  year  1929  were  expended. 

Swpenditurea  from  funds  appropriated  for  investigation  of  mineral  resource§ 

of  Alaska  for  the  fiscal  year  1929 

Projects  for  the  season  of  1928 $13, 566 

Projects  for  the  season  of  1929 11,350 

Administrative  salaries 3, 150 

All  other  technical  and  prof^sional  salaries 28,167 

All  other  clerical  and  drafting  salaries 7, 667 

OflBoe  maintenance  and  expenses 8,261 

Balance 349 

67,600 

In  the  first  two  items  in  the  foregoing  statement  no  charges  are 
included  for  the  salaries  of  any  of  the  permanent  employees  of  the 
branch,  as  all  these  are  carried  in  the  three  following  items.  Proper 
proportional  charges  for  these  services,  as  well  as  tor  the  expendi- 
tures listed  as  office  maintenance  and  expenses,  might  well  have  been 
made  in  these  first  two  items,  for  practically  every  expenditure  made 
by  the  branch  relates  more  or  less  directly  to  these  projects. 

The  expenditures  for  the  projects  of  1928  amounted  to  $13,566. 
which  includes  $7,938  for  geologic  and  general  investigations  and 
15,628  for  topographic  work.  These  figures  are  based  on  the  as- 
sumption that  m  combined  geologic  and  topographic  parties  the 
expenses  are  divided  equally  between  the  two  types  of  work.  A 
similar  analysis  shows  that  expenditures  from  funds  for  the  fiscal 
year  1929  amounted  to  $11,350,  of  which  $6,675  was  for  geologic 
work  and  $4,675  for  topographic  work.  Of  the  total  allotted  to 
field  fjrojects  for  both  seasons  about  58  per  cent  was  allotted  to 
geologic  or  related  general  work  and  42  per  cent  to  topographic 
work. 

The  item  for  administrative  salaries  in  the  foregoing  table  includes 
<»ily  thosse  salaries  that  are  directly  related  to  general  administra- 
tion and  does  not  include  charges  for  administration  such  as  each 
party  chief  is  called  on  to  perform  with  regard  to  the  party  in  his 
charge.  During  the  fiscal  year  the  chief  Alaskan  geologist  was  in 
the  field  until  early  in  October  and  was  on  leave  from  April  3 
throughout  the  rest  of  that  year.  During  his  absence  the  general 
administration  of  the  branch  was  carried  on  by  S.  R.  Capps  until 
he  left  in  May  to  undertake  field  work  in  the  Alaska  Range  region. 
Enuring  part  of  May  and  all  of  June  Miss  L.  M.  Graves  served  for 
the  chief  of  the  branch.  Part  of  Mr.  Stewart's  salary  has  been  in- 
cluded in  this  item,  as  the  local  administration  of  the  Alaska  offices 
IS  in  his  charge.  The  low  cost  of  administration  is  due  principally 
to  the  fact  that  the  administrative  officers  are  engaged  also  in  tech- 
nical projects,  which  therefore  have  their  proportional  charge  of 
their  salaries.    This  makes  for  low  cost  of  administration  but  les- 
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sens  the  amount  of  time  available  for  real  directive  handling  of 
many  of  the  affairs  of  the  branch  and  would  not  be  at  all  practicable 
except  with  a  branch  whose  personnel  has  long  been  familiar  with 
the  work  to  be  done  and  is  well  qualified,  to  solve  for  itself  many  of 
the  problems  that  arise. 

The  item  for  clerical  and  drafting  salaries  for  the  Washington 
office  covers  part  of  the  salary  of  the  chief  clerk,  a  junior  clerk,  and 
a  draftsman,  and  the  services  for  a  little  more  than  three  months  of 
a  stenographer.  In  addition  the  item  includes  part  of  the  salary 
of  a  clerk  in  the  Anchorage  office.  Approximately  three-fourths  of 
the  time  of  the  junior  clerk  in  the  Washington  office  is  devoted  to 
the  canvass  and  compilation  of  data  regarding  the  production  of 
minerals  and  work  related  thereto,  which  is  practically  a  technical 
project.  The  draftsman  is  engaged  in  all  kinos  of  map  preparation, 
especially  in  the  finer  kinds  of  work  required  where  photolitho- 

•aphic  methods  are  to  be  used  for  reproducing  the  original  copy. 

'he  present  clerical  and  drafting  personnel  is  entirely  too  small  to 
handle  the  volume  of  business  that  passes  through  the  office.  Cur- 
tailments in  appropriations  have  been  met  by  curtailments  in  the 
clerical  force^  so  as  to  make  as  much  money  as  possible  available  for 
the  field  projects.  This  procedure  is  having  an  injurious  effect  on 
the  work  as  a  whole  and  should  not  much  longer  be  continued. 

The  item  for  office  maintenance  and  expenses  includes  all  the  mis- 
cellaneous expenses  incident  to  the  general  conduct  of  the  work  that 
are  not  directly  part  of  a  definite  project.  By  far  the  heaviest 
charges  entering  into  this  item  during  the  fiscal  year  were  those  for 
new  instruments,  amounting  to  $1,7^  and  including  a  transit  and 
equipment,  a  telescopic  alidade  to  replace  instruments  that  have  been 
long  in  service  and  are  now  worn  out,  a  photographic  printer  espe- 
cially designed  for  airplane  films,  and  a  special  stereoscopic  ap- 
paratus necessary  for  handling  the  airplane  views  when  being  used 
for  map  compilation.  The  amount  thus  spent  represents  in  fact  a  re- 
placement that  will  not  be  necessary  again  for  some  years,  unless 
the  scope  of  the  work  is  expanded.  The  next  largest  item  of  expense 
under  this  heading  covers  photographic  and  related  work,  which 
amounted  to  about  $800.  Nearly  40  per  cent  of  this  total  represents 
the  cost  of  preparing  a  preliminary  edition  of  the  Pavlof  map  which 
was  made  available  to  the  Geological  Survey  by  the  National  Geo- 
graphic Society,  and  15  per  cent  was  for  work  on  the  drainage  map 
Prepared  from  airplane  pictures  of  part  of  southeastern  Alaska. 
'he  cost  of  all  the  other  supplies  and  equipment  for  the  branch  was 
considerably  less  than  1  per  cent  of  the  total  appropriation.  This 
amount  is  rather  less  than  can  be  consistently  maintained. 

In  the  following  tables  the  cost  of  the  salaries  charged  against 
each  project  is  only  approximately  accurate,  for  the  whole  time  of 
a  geologist  or  topographer  assigned  to  a  project  is  charged  against 
that  project,  whereas  much  of  his  time  at  the  office  is  required  for 
miscellaneous  duties.  The  columns  of  salaries^  except  as  specifically 
noted,  do  not  include  administrative  or  clerical  salaries,  and  the 
columns  of  expenses  do  not  include  items  charged  to  office  mainte- 
nance or  expense.  For  these  reasons,  as  well  as  because  two  differ- 
ent appropriation  years  are  tabulated  together,  the  total  given  in 
the  last  column  does  not  equal,  even  approximately,  the  total  given 
in  the  table  on  page  37  lor  a  siwgle  fiscal  year. 
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Approximate  cost  and  distrihiUion  of  work  by  geoffraphio  divisions  for  the 

season  of  1928 


Region  or  work 

Appropriation  for  1038 

Appropriation  for  1020 

Total 

Ezpanaes 

Salaries 

Ezpanaes 

Salaries 

Southeastern  Alaska  •. — ... 

$1,000 

660 

2,600 

2;  400 

$766 
766 

1,446 
700 

$8,278 

%406 

4,700 

2;  080 

080 

$8,833 
4,167 
7,200 
4,000 

»2,200 
•2,663 

$0,376 

Copper  River  region 

8,000 

AlasKa  Range 

Yakon-Tanana  region .    ....  ...^ 

16,046 
0,180 

Otneral  investigations 

4,610 

Statistical  stud  es 

2;  900 

AUislr^  nfflcefl..             ,,   .  ., 

105 

^668 

7,660 

3,676 

13,666 

26,006 

61.707 

•  Does  not  include  $1,025  transferred  to  Oeological  Survey  from  Forest  Service  for  detailed  topographic 
mapping. 

•  Includes  $1,515  clerical  salaries. 

•  Includes  $1,000  for  administrative  salary  and  $480  for  clerical  salary. 

Approximate  cost  and  distribution  of  work  by  geographic  divisions  for  the 

season  of  1929 


Region  or  work 


Southeastern  Alaska... 
Copper  River  region... 

Aluka  Range 

Yukon-Tanana  region. 
Oeoeral  investigations. 

Statistical  studies 

Alaska  oflQces 


Appropriation  for  1020 


Expenses 


$2,360 
1,800 
4,660 
2;  660 


Salaries 


$833 

833 

1,533 

800 


11,350 


3,000 


Appropriation  for  1030 


Expenses 


$600 
3,000 
3,686 
3,150 
1,000 


1,837 


13,172 


Salaries 


$4,167 
4,167 
7,670 
4,000 
2,400 
»2;372 
•2,663 


27,230 


Total 


$7,060 
0,800 
17,438 
11,600 
3,400 
2;  373 
4,400 


66,760 


•  Includes  $2,000  transferred  to  Navy  Department  for  aerial  photography. 
» Includes  $1,215  for  clerical  services. 

•  Includes  $1,000  for  administrative  salary  and  $480  for  clerical  salary. 


LEASING  WORK 

Part  of  the  activities  of  the  Alaskan  branch  are  related  to  the 
proper  conduct  of  mining  work  on  the  public  mineral  lands  that 
nave  been  leased  to  private  individuals  or  corporations.  Funds  for 
this  work  throughout  the  United  States  are  provided  in  a  general 
item  contained  m  the  Interior  Department  appropriation  act,  and 
the  amounts  allotted  for  the  different  districts,  including  Alaska, 
are  determined  by  the  relative  needs  of  each.  For  the  fiscal  year 
1929  the  allotment  for  Alaska  leasing  work  was  $10,000.  This  was 
nominally  somewhat  less  than  heretofore  but  in  reality  was  exactly 
the  equivalent  of  the  $14,500  alotted  in  1928,  because  certain  work 
that  was  paid  for  out  of  the  allotment  in  1928  was  in  1929  carried 
in  the  appropriation  for  the  work  on  mineral  resources. 

In  order  that  the  policies  and  practices  that  have  been  developed 
by  the  leasing  unit  oi  the  conservation  branch  for  handling  the  much 
larger  volume  of  similar  work  in  the  States  should  be  maintained  in 
Alaska  and  at  the  same  time  the  specialized  knowledge  of  Alaskan 
affairs    possessed  by  the  Alaskan  branch  should  be  utilized,  the 

Eneral  conduct  of  the  leasing  work  in  Alaska  is  in  a  measure  shared 
tween  the  two  branches,  the  office  work  in  Washington  being  done 
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principally  by  the  conservation  branch  and  the  field  work  by  the 
Alaskan  branch.  The  field  work  is  done  by  the  engineers  assigned 
to  the  Alaska  local  offices,  under  the  immediate  charge  of  B.  D. 
Stewart,  supervising  engineer,  who  has  headquarters  at  Juneau,  and 
J.  J.  Corey,  coal-mining  engineer,  at  Anchorage,  ''lie  use  or  the 
same  personnel  and  facilities  for  both  the  leasing  work  and^  the  work 
on  mineral  resources  makes  it  extremely  difficult  to  distinguish 
accurately  between  the  two.  The  point  of  real  importance,  however, 
is  that  by  this  plan  duplication  of  activities  is  avoided,  costs  ire 
lowered,  and  the  technical  facilities  are  focused  on  the  main  problenif 
which  is  the  development  of  the  Territorv's  mineral  resources.  At 
present  about  three-fifths  of  Mr.  Stewart  s  time,  all  of  Mr.  Corey's 
time,  and  two-thirds  of  the  time  of  the  clerk  is  considered  to  he 
devoted  to  the  leasing  work.  The  charges  for  the  maintenance  of 
the  local  office  are  shared  between  the  leasing  and  mineral-resources 
work  on  ratios  of  about  2  to  1.  In  the  fiscal  year  1929  the  allotment 
for  field  expenses  was  approximately  $1,400,  an  amount  that  is  in- 
ordinately low  and  that  proved  adequate  only  because  the  Alaska 
Railroad  has  extended  to  the  limit  its  services  in  facilitating  the 
movement  of  the  engineers. 

The  primary  purpose  of  the  leasing  work  is  to  supervise  the  oper- 
ations under  the  coal  and  oil  leases  or  permits  that  have  been  granted 
by  the  Government  and  to  advise  and  consult  with  the  proj^er  author- 
ities, both  Federal  officers  and  private  applicants,  regarding  lands 
that  may  be  under  consideration  for  lease  or  permit.  Practically  all 
the  coal  mining  and  much  of  the  oil  prospecting  in  Alaska  is  done 
on  public  lands  by  private  individuals  or  companies  under  leases  or 

Ssrmits  issued  by  the  Secretary  of  the  Interior.  The  interest  of  the 
overnment  in  these  lands  renuires  not  only  that  these  grants  shall 
be  a  source  of  revenue  to  the  Jsation,  but  that  proper  methods  of  ex- 
tracting the  minerals  shall  be  employed,  thus  preventing  waste  or 
damage  to  the  property,  and  that  the  lives,  health,  and  welfare  of 
those  engaged  in  the  work  shall  be  properly  safeguarded.  Prac- 
tically aU  the  producinjy  coal  mines  tliat  have  been  opened  in  the 
Territory  are  in  the  region  adjacent  to  the  Alaska  Railroad.  The 
Grovernment  has  therefore  an  especial  interest  in  their  successful 
operation.  For  this  reason  the  Federal  engineers  have  given  inten- 
sive study  to  the  problems  confronting  these  mines,  to  be  of  as  much 
assistance  as  possible  to  the  operators,  by  giving  them  competent 
technical  advice  and  aiding  them  in  making  their  ventures  success- 
ful. Among  the  points  to  which  special  attention  has  been  given 
are  the  installation  and  maintenance  of  safe  and  efficient  mining  and 
hoisting  equipment,  adequate  ventilation,  the  reduction  of  explosion 
and  blasting  hazards,  and  the  providing  of  adequate  pillars  in  ad- 
vance of  all  mining  operations.  This  service  is  appreciated  by  the 
operators,  and  the  relations  between  them  and  the  engineers  are  ex- 
tremely cordial  and  friendly,  with  no  hint  of  the  antagonism  that 
sometimes  exists  between  inspector  and  inspected. 

At  present  drilling  for  oil  is  being  done  under  Government  pennit 
at  only  one  point  in  Alaska,  and  consequently  little  of  the  tune  of 
the  engineers  is  spent  in  the  supervision  of  oil  developments.  Then 
are,  however,  many  tracts  of  public  land  in  Alaska  that  appear  to 
bold  promise  of  containing  oil,  and  hundreds  of  prospecting  pennito 
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have  been  issued  by  the  Government  throughout  the  length 
adth  of  the  Territory.  If  the  staff  were  larger  it  would  be 
actice  for  the  engineers  to  check  up  on  these  permits  occasion- 
field  visits.  Under  present  conditions  it  is  necessary  to  rely 
)n  local  unofficial  reports,  especially  as  these  indicate  no  active 
pecting  in  progress.  In  this  connection  it  should  be  pointed 
:  the  number  of  engineers  needed  to  look  after  the  uovern- 
nineral  lands  in  Alaska  is  not  comparable  with  the  number 
I  in  certain  of  the  States.  Neither  is  the  need  to  be  measured 
revenues  received  by  the  Government,  nor  by  the  number  of 
:*  permits  outstanding.  In  Alaska  the  open  season  is  so  short, 
ances  so  great,  and  the  means  of  transportation  so  slow  and 
mt  that  either  a  proportionately  much  larger  force  must  be 
ned  or  supervision  in  the  more  remote  parts  must  be  reduced 
to  a  gesture. 

TOPOGRAPHIC  BRANCH 

C.  H.  BIRDSEYE.  Cktrf  Topograpkte  Engineer 

ORGANIZATION  AND  PERSONNEL 

rganization  of  the  topographic  branch  at  the  end  of  the  year 

ri  below. 

c  division,  Glenn  S.  Smith,  division  engineer,  in  charge. 
I  division,  W.  H.  Herron,  division  engineer,  in  charge, 
division,  T.  G.  Gerdine,  division  engineer,  in  charge. 
I  of  inspection  and  editing,  W.  M.  Beaman,  topographic  engineer,  in 

I  of  computing.  G.  W.  Hawkins,  geodetic  engineer,  acting  in  charge, 
t  of  photographic  mapping,  J.  H.  Wheat,  topographic  engineer,  in  charge. 
I  of  cartography,  A.  F.  Hassan,  cartographic  engineer,  in  charge, 
formation  office,  J.  H.  Wheat,  topographic  engineer,  in  charge. 

icchnical  force  comprises  the  chief  topographic  engineer,  3 
opographic  engineers  in  charge  of  divisions,  25  topographic 
fs,  2  geodetic  engineers,  1  cartographic  engineer,  139  asso- 
ssistant,  and  junior  topographic,  geodetic,  or  cartographic 
t  s,  and  84  engineering  field  aides  and  draftsmen  of  various 
a  total  of  255.    The  clerical  force  comprises  14  clerks. 

EXPENDITURES 

ations  and  expenditures  for  topographic  surveys  for  the  fiscal  year 

ended  June  SO,  1929 


5tate  or  project 


3  surveys,  1929 

y  National  Park,  1928  and 

y  National  Park,  1929  and 

I  Natiooal  ParkVl9aB  and 

National' Park,'  i9ii9  and 

treaty,  iVlS  and  i929 

treaty,  1929 

x;t 


Appropria- 
tfon  for 

topographic 
surveys 


$505,000.00 
02;  05a  84 

6o,ooaoo 

32,487.04 

45,ooaoo 

10^000.00 
11.800.00 
20^000.00 


Repayments 
for  work  per 
formed  for 
other  Fed- 
eral units 


$133,002L13 


Total 

Federal 

funds 


$638,00113 

62;  060184 

60;  000. 00 

S2.487.M 

45,000.00 
10;  000. 00 

ii,8oaoo 

90;OOOlOO 


State 

oooperatiTe 

funds 


$476,527.34 


Total  fundi 


$1,114,520.47 
62;06a84 
60^000.00 
32.437.54 

45,ooaoo 
io;ooaoo 
ii.8oaoo 

20;000i00 


PIFHETH  HEPOBT  OF  GEOX-OQICAL  SURVEY 


I    780,298.38  1    133,00113      ai3.3IM.91i    178,527.34     l,3SB,SI7.M 

•  HeprSMnti  37.5  per  cant  of  total  cost;  balnnos  of  62.5  par  cvnt  includftd  [n  chBrgei  lor  S(at<  coopanllon. 

•  KiiMU3V  eiiicnded  on  .stnte  nxipwatlon. 

•  InclLidffi  K7,M5.fH  CIreat  .Smoky  snd  $33.SI4.7S  Shsnaiidoiib  Park  [unds  avsllBblc  during  Baal  ttmi 
1930. 

GENERAL  OFFICE  WORK 

General  office  work  consisted  in  the  inking  and  inspection  and 
editing  of  tlie  toiJographic  field  sheets  prior  to  tlieii"  snbmission  for 
reproduction,  the  computation  and  adjustment  of  the  results  of  con- 
trol field  work,  and  the  preparation  of  partial  culture  and  drainage 
basins  from  aerial  photogi'a])hs.  A  base  map  of  California  was 
prepared,  and  the  base  map  of  Arkansas  was  revised.     A  partial 
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culture  and  drainage  base  map  of  the  Tensas  Basin,  Louisiana  and 
Arkansas,  was  compiled  for  the  Mississippi  Biver  Commission.  Co- 
operation with  the  Air  Corps,  United  States  Army,  was  continued 
whereby  aerial  photographs  were  furnished  for  use  in  topographic 
mapping.  (See  also  p.  80,  "  Inspection  and  editing  of  topographic 
maps.") 

SUMMARY  OP  RESULTS 

The  condition  of  topographic  surveys  to.  June  80,  1929,  is  shown 
on  Plate  1.  The  status  of  topographic  surveys  is  further  shown  in 
the  following  table : 
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FIELD  SURVEYS 

Alabama. — In  cooperation  with  the  State  geologist  of  Alabama  the  surTey 
of  the  E}pes  quadrangle  was  completed  and  the  resuryey  of  the  Searles  quad- 
rangle was  completed  and  that  of  the  Cottondale  quadrangle  (previously 
surveyed  on  a  smaller  scale)  was  continued. 

Arizona. — At  the  request  of  the  Forest  Service  the  resurvey  of  the  Turret 
Peak  quadrangle   (previously  surveyed  on  a  smaller  scale)    was  continued. 

Arkansas. — In  cooperation  with  the  United  States  Army  district  engineer, 
Vicksburg,  Miss.,  the  survey  of  the  Ouachita  River  from  Arkadelphia  to  Fair- 
view  was  completed. 

California. — In  cooperation  with  the  State  engineer  of  California  the  resur- 
vey of  the  Rosedale,  Fairfax  School,  Rio  Bravo,  Buttonwillow,  Coles  Levee, 
No.  0^,  and  Gosford  quadrangles  was  completed,  and  that  of  the  Bena,  Stevens, 
No.  68,  No.  70,  Treves,  Waits,  MiUux,  and  Treadwell  quadrangles  was  begun 
(areas  previously  surveyed  on  a  smaller  scale).  In  cooperation  with  the 
county  surveyor  of  Los  Angeles  C^ounty  the  resurvey  of  the  Dry  Canyon,  Las 
Flores,  Vejor,  Zelzah.  Newhall,  Solstice  Canyon,  Chatsworth,  Pico,  Arroyo 
Sequlfi,  and  Russell  Valley  quadrangles  was  completed;  that  of  the  Sylraar 
quadrangle  was  continued;  tliat  of  the  Dume  Point  and  Del  Valle  quad- 
rangles was  begun  (areas  previously  surveyed  on  a  smaller  scale)  ;  and  the 
culture  was  revised  on  the  previously  surveyed  parts  of  the  Dry  Canyon  and 
Zelzah  quadrangles. 

Colorado. — In  cooperation  with  the  Colorado  Metal  Mining  Fund  the  resur- 
vey of  the  Ouray  mining  district,  the  Mosquito  Range  mining  region,  and  the 
Telluride  mining  district  was  continued.  At  the  request  of  the  Forest  Service 
the  survey  of  the  Mount  Powell  No.  4  quadrangle  was  begun. 

Connecticut. — In  cooperation  with  the  attorney  general  of  Connecticut  the 
culture  and  drainage  of  the  Broad  Brook,  Cromwell,  E^ist  Hampton,  Glastoa- 
bury,  Mittineague,  Manchester,  Long  Meadow,  Rocky  Hill,  Windsor,  and 
Windsor  Locks  quadrangles  (previously  surveyed  on  a  smaller  scale)  was 
partly  revised  by  means  of  aerial  photography. 

Hawaii. — In  cooperation  with  the  comm.ssioner  of  public  lands  of  the  Ter- 
ritory of  Hawaii  the  survey  of  the  Schofield,  Mokapu.  Waianae,  Kaneohe,  and 
Koko  Head  quadrangles  was  completed,  that  of  the  Wahiawa  quadrangle  was 
continued,  and  that  of  the  Laie,  Kaena,  Kaaawa,  Kaipapau,  Kahana,  and 
Halelwa  quadrangle  was  begun. 

Idaho. — At  the  request  of  the  geologic  branch  the  survey  of  the  Bay  horse 
quadrangle  was  continued.  At  the  request  of  the  State  Department  the  survey 
of  the  Kootenai  River  was  completed. 

Illinois. — In  cooperation  with  the  Department  of  Registration  and  EkIucatioD 
of  Illinois,  Geological  Survey,  the  survey  of  the  Mackinaw,  Chandlerrille, 
Meredosia,  Barry,  Hannibal,  Thebes.  Wickliffe,  and  Mound  City  quadrangles 
and  the  Sulem-Mount  Vernon  and  Shelbyville-AJtamont  highway  projects  were 
completed,  that  of  the  Arenzville  and  Hettick  quadrangles  was  continued,  and 
tliat  of  the  Keokuk,  Fort  Madison,  Annawan,  Virginia,  Prophetstown.  Rose 
Hill,  Decatur,  and  Effingham  quadrangles  and  Mulberry  Grove  project  was 
begun.  The  resurvey  of  the  Geneva  quadrangle  was  continued.  In  coopera- 
tion with  the  United  States  Army  district  engineer,  Chicago,  the  survey  of  the 
Kankakee  River  from  Wilmington  to  the  Indiana  State  line,  of  the  Sangamon 
River  from  Chandlerville  to  Mahomet,  and  of  Salt  Creek  from  the  mouth  to 
Rankin  Bridge  was  completed. 

Indiana. — In  cooperation  with  the  United  States  Army  district  engineer, 
Chicago,  the  survey  of  the  Kankakee  River  from  Brems  to  the  Illinois  State 
line,  of  the  Whitewater  River  from  Connersville  to  the  Ohio  State  line,  and 
of  the  East  Fork  of  the  Whitewater  River  from  Brownsville  to  the  mouth  was 
completed.    The  survey  of  the  La  Grange  quadrangle  was  completed. 

Iowa. — In  cooperation  with  the  Geological  Survey  of  Iowa  the  survey  of 
the  Indlanola  quadrangle  was  completed. 

Kentucky. — In  cooperation  with  the  State  geologist  of  Kentucky  the  survey 
of  the  Burnsido,  Hardlnsburg,  Eddyville,  Pleasureville,  Morehead,  BarthtiL 
Higginsport,  Felicity,  Red  Boiling  Springs,  Corydon,  Lawrenceburg,  Lafayette. 
La  Center,  Adolphus,  and  Cannclton  quadrangles  nnd  the  Blue  Ldck  Battle- 
ground was  completed  and  that  of  the  Cynthiana,  Somerset,  Falls  of  Ronglv 
Sadieville,  and  Sunnybrook  quadrangles  was  begun.  In  cooperation  with  the 
United  States  Army  district  engineer,  Cincinnati,  the  survey  of  the  Liddiv 
River  from  the  mouth  to  Cave  Run  was  completed. 


TOPOOBAPHIC  BRANCH  47 

Maine. — In  cooperation  with  the  Fnblic  Utilities  Commission  of  Maine  the 
survey  of  the  Stratton,  Spencer,  WinteryiUe,  and  Eagle  Lake  qntldrangles  was 
completed,  that  of  the  Great  Pond  quadrangle  was  continued,  and  that  of  the 
Beddington,  Winchell,  Caribou,  and  Brooks  quadrangles  was  begun.  In  coop- 
eration with  the  War  Department  the  survey  of  the  Chain  Lakes  and  Skinner 
quadrangles  was  completed. 

Maine-New  Hampshire. — In  cooperation  with  the  Highway  Commission  of 
Maine  and  the  Highway  Department  of  New  Hampshire  a  survey  of  the  boun- 
dary betwet'n  these  two  States  north  of  the  outlet  of  Great  Bast  Pond  was 
continued. 

Michigan. — In  cooperation  with  the  Department  of  Conservation  of  Michi- 
gan, Geological  Survey,  the  survey  of  the  Fennville  quadrangle  was  completed, 
that  of  the  Fletcher  quadrangle  was  continued,  and  that  of  the  Muskegon,  Hol- 
land. Twin  Lake,  and  Shepherd  quadrangles  was  begun. 

Mississippi. — In  cooperation  with  the  Unitetl  States  Army  district  engineer, 
Vicksburg,  Miss.,  the  survey  of  the  Yazoo  River  from  Yazoo  City  to  Green- 
wood, of  tlie  Tallahatchie  River  from  Greenwood  to  the  Tallahatclde  County 
line,  of  the  Yalobusha  River  from  Holcomb  to  Sabougla  Creek,  of  the  Skuite 
River  from  tlie  mouth  to  the  Calhoun  County  line,  of  the  Coldwater  River  from 
Coldwater  to  Miller,  and  of  the  Little  Tallahatchie  River  from  Batesville  to 
Abbeville  was  completed. 

Missouri. — In  cooperation  with  the  State  geologist  of  Missouri  the  resurvey 
of  the  McCredie  quadrangle  was  completed  and  that  of  the  Mexico  No.  3  quad- 
rangle was  begun  (areas  previously  surveyed  on  a  smaller  scale). 

Montana. — At  the  request  of  the  geologic  branch  the  survey  of  the  Libby 
quadrangle  was  continued.  In  cooperation  with  the  State  engineer  of  Montana 
the  survey  of  the  Flathead  Lake  project  was  completed. 

Nevada. — ^At  the  request  of  the  Navy  Department  the  resurvey  of  a  part  of 
the  Hawthorne  quadrangle  was  completed. 

New  Hampshire. — In  cooperation  with  the  Highway  Department  of  New 
Hampshire  the  survey  of  the  Rumney,  Plymouth,  and  Wonalancet  quadrangles 
was  completed  and  that  of  the  Sugar  Hill,  Franconia,  Partridge  Pond,  and 
Thetford  quadrangles  was  begun.  • 

New  Mexico. — In  cooperation  with  the  State  engineer  of  New  Mexico  the 
survey  of  the  Talpa  quadrangle  was  completed  and  the  resurvey  of  the  Kirt- 
land  quadrangle  was  completed  and  that  of  the  Crozier,  Taliia,  Shiprodc,  and 
Stony  Butte  quadrangles  was  begun  (areas  previously  surveyed  on  a  smaller 
scale).  At  the  request  of  the  geologic  branch  the  revision  of  the  Santa  Rita 
quadrangle  was  completed. 

New  York. — In  cooperation  with  the  Department  of  Public  Works  of  New 
York  the  resurvey  of  the  Amsterdam  quadrangle  was  completed  and  the 
resurvey  of  the  Ramapo,  Schunemunk,  and  Kinderhook  quadrangles  was  begun. 

North  Carolina. — ^The  survey  of  the  tentative  boundary  of  the  proposed  Great 
Smoky  Mountains  National  Park  was  begun,  and  that  of  the  Stuart  quadrangle 
was  completed. 

North  Dakota. — In  cooperation  with  the  State  engineer  of  North  Dakota  the 
survey  of  the  Devils  Lake,  Tokio,  Oberon,  Grahams  Island,  and  Flora  quad- 
rangles was  completed  and  that  of  the  Upham  quadrangle  was  begim. 

Oklahoma. — In  cooperation  with  the  State  Highway  Commission  of  Oklahoma 
the  survey  of  the  Yale,  Skedee,  Stroud,  Fairfax,  and  Ripley  quadrangles  and 
the  cultural  revision  of  previous  work  on  the  Drumright  and  Stroud  quadrangles 
was  completed. 

OklahomorTexas. — In  cooperation  with  the  United  States  Army  district  en- 
gineer, Vicksburg,  Miss.,  the  survey  of  the  Red  River  in  the  vicinity  of  Ryan, 
Okla.,  was  completed. 

Oregon. — In  cooperation  with  the  State  engineer  of  Oregon  the  survey  of  the 
Madras  quadrangle  was  completed  and  that  of  the  Pendleton  quadrangle  was 
begun.  At  the  request  of  the  Forest  Service  the  survey  of  the  Mount  Washington 
quadrangle  was  begun. 

Pennsylvania. — In  cooperation  with  the  Department  of  Internal  Affairs  of 
Pennsylvania,  Topographic  and  Geologic  Survey,  the  survey  of  the  Ariel,  Snow- 
shoe,  and  Corry  quadrangles  was  completed  and  that  of  the  Clearfield,  Penfleld, 
Union  City,  and  Karthaus  quadrangles  and  a  resurvey  of  the  Tyrone  quadrangle 
was  begun. 

Tennessee, — In  cooperation  with  the  State  geologist  of  Tennessee  the  survey 
of  the  Monoville  quadrangle  and  the  resurvey  of  the  Nashville  srpecial  quad- 
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rangle  (previously  surveyed  on  a  smaller  scale)  was  completed.  The  survey  of 
the  tentative  boundary  of  the  proposed  Great  Smoky  Mountains  National  Park 
was  begun. 

Texas. — In  cooperation  with  the  county  commissioners  of  Cameron  Ck>UDt7 
the  survey  of  the  Lyford  No.  4,  Harlingen  No.  1,  and  Harlingen  No.  2  quad- 
rangles was  completed  and  that  of  the  Fernando  No.  3,  Fernando  No.  i 
Mercedes  No.  1,  and  £[arlingen  No.  3  quadrangles  was  begun.  In  cooperation 
with  the  county  commissioners  of  Galveston  County  the  survey  of  the  Seabrook, 
Trinity  Bay,  Genoa,  Algoa  No.  1,  Algoa  No.  2,  Algoa  No.  3,  Algoa  No.  4,  Gal- 
veston No.  2,  Galveston  No.  3,  and  San  Luis  Pass  No.  1  quadrangles  was  com- 
pleted and  Uie  survey  of  the  High  Island  No.  3,  Round  Point  No.  3,  Round 
Point  No.  4,  Patton  No.  1,  Pattou  No.  2,  Patton  No.  3,  Galveston  No.  1,  Galves- 
ton No.  4,  Lake  Como  No.  2,  San  Luis  Pass  No.  4,  and  Smith  Point  No.  4 
quadrangles  and  the  southeastern  parts  of  the  Galveston  No.  3,  San  Luis  Pas 
No.  1,  and  Trinity  Bay  quadrangles  was  completed  by  means  of  aerial  photog- 
raphy. In  cooperation  with  the  Board  of  Water  Engineers  of  Texas  the 
survey  of  the  Archer  City  3-a  and  Archer  City  4-b  quadrangles  was  begmL 
At  the  request  of  the  Bureau  of  Mines  the  survey  of  the  ClifTside  structure 
area  was  completed. 

Utah, — At  the  request  of  the  National  Park  Service  the  survey  of  the  Zion 
National  Park  was  begun. 

Vermont, — In  cooperation  with  the  State  geologist  of  Vermont  the  survey 
of  the  Townshend  and  Ludlow  quadrangles  was  begun.  In  cooperation  with  tbe 
Vermont  Flood  Control  Commission  the  survey  of  parts  of  the  Passumpsic 
Moose,  and  White  Rivers  and  the  North  Branch  of  the  Winooski  River,  tbe 
Stevens  Branch,  and  Bolton  Falls  and  vicinity  was  completed.  In  cooperatloo 
with  the  United  States  Army  district  engineer,  New  York,  the  survey  of  parts 
of  the  Winooski,  Kingsbury,  and  Lamoille  Rivers  was  completed. 

Virginia, — In  cooperation  with  the  Conservation  and  Development  Commission 
of  Virginia,  Geological  Survey,  the  survey  of  the  Stuart  quadrangle  was  com- 
pleted, the  resurvey  of  the  University  and  Barber  quadrani^es  was  completed, 
and  that  of  the  Bonsacks  and  Salem  quadrangles  was  continued  (areas  previ- 
ously surveyed  on  a  smaller  scale).  The  survey  of  the  tentative  boundary  of 
Uie  proposed  Shenandoah  National  Park  was  completed. 

Washington, — In  cooperation  with  the  Department  of  Conservation  and  De- 
velopment of  Washington  the  survey  of  the  Colville  quadrangle  was  continued. 

Wisconsin. — ^In  cooperation  with  the  Geological  and  Natural  History  Survey 
of  Wisconsin  the  survey  of  the  Alma  and  Minneiska  quadrangles  was  comiileted, 
that  of  the  Mondovi  and  Montana  quadrangles  was  continued,  and  the  culture 
and  drainage  of  the  Three  Lakes  quadrangle  were  compiled  from  aerial  photo- 
graphs. In  cooperation  with  the  United  States  Army  district  engineer,  St.  Paul 
and  the  Geological  and  Natural  History  Survey  of  Wisconsin  the  survey  of  tbe 
Durand  quadrangle  was  continued  and  that  of  the  Wabasha,  Arkansaw,  Ghipi^eva 
Falls,  Elk  Mound,  and  Menomonie  quadrangles  was  begun. 

WATER.RESOURCES  BRANCH 

N,  C.  CROVER.  OirfHgJrmUeEnglnmr 

ORGANIZATION  AND  PERSONNEL 

.    The  work  of  the  water-resources  branch  has  been  administeied 
through  the  year  by  the  following  units : 

Division  of  surface  waters,  John  C.  Hoyt,  hydraulic  engineer,  in  charge. 

Division  of  ground  water,  O.  E.  Meinzer,  geologist,  in  charge. 

Division  of  quality  of  water,  W.  D.  Collins,  chemist,  in  charge. 

Division  of  power  resources,  A.  H.  Horton,  hydraulic  engineer,  in  charge. 

The  technical  force  at  the  end  of  the  year  comprises  the  chief 
hydraulic  engineer,  1  principal  hydraulic  engineer,  29  senior  hy- 


chemists— a  total  of  174.    The  clerical  force  comprises  81  clerks.     Tbe 
changes  in  personnel  during  the  year  show  a  net  increase  of  51. 


WATEB-BE80UBCES  BSA^KCH  49 

FUNDS 

The  funds  available  for  Geological  Survey  work  on  water  resources 
were  as  follows: 

Gaging  streams $270,  500. 00 

Transfers  from  Federal  agencies 157,210.00 

Repayments  by  Federal  agencies 217,178.00 

Funds  furnished  by  States  and  other  non-Federal  gov- 

emmontal  agencies 3©7, 929. 68 

Funds  furnished  by  permittees  and  licensees  of  the 

Federal  Power  Commission 31,251.00 

COOPERATION 

Work  in  the  branch  is  largely  conducted  in  cooperation  with 
Federal  bureaus;  State,  county ^  municipal,  and  other  governmental 
agencies;  and  ^rmittees  and  licensees  of  the  Federal  Power  Com- 
mission.  A  major  part  of  this  cooperation  is  set  forth  below. 

States, — ^The  following  amounts  were  expended  by  States  from 

cooperative  allotments.  In  addition,  several  State  agencies  cooper- 
atea  by  furnishing  office  quarters  and  occasional  services  in  field  and 
office. 

Alabama -  $2,  925.  37 

Arizona 18, 127.03 

Arkansas 6,  400.  16 

California: 

State $32,  605.  64 

Municipal 20,  64a  18 

53, 14&72 

Colorado 496.63 

Connecticut 6,  040.  68 

Florida 2ia00 

Hawaii  t 

Territory 29,607.29 

Municipal 6,  41&  66 

34,926.86 

Idaho 17,  662.  93 

lUinoifl 3,  92a  38 

Kansas 3,  264.  37 

Kentucky 100.00 

Maine- 6,  266.  69 

Maryland 922.84 

Massachusetts 4,  222.  82 

Minnesota 372.  48 

Missouri 8,  929.  14 

Montana. 13,  12&  08 

Nevada 672.66 

New  Hampshire 1,  592.  46 

New  Jersey 11.  702.  15 

New  Mexico 4.  126.  20 

New  York 18,  219.  22 

North  Carolina: 

State 10,  462.  24 

Municipal 6,  63&  70 

16, 100.  94 

Ohio 23,  865.  33 

Oregon: 

State 6,  311.  32 

Municipal 1,  399.  98 

6,711.30 

Pennsylvania 3,  032.  93 

Tennessee 19,  550.  65 
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Texas - S30,  707.  60- 

Utah 6,  042.  02 

Vermont 8i  003.  68 

Virginia!. 17,675.  48 

Washington: 

State $4,084.  19 

Municipal - 1,031.86 

6,  116.  04 

West  Virginia - 395.  05 

Wisconsin 6,  484.  79 

Wyoming - - 8,063.49 

367,  929.  66 

Bwreau  of  Reclamation. — ^The  measurement  of  streams  that  are 
to  furnish  water  to  reclamation  projects  was  continued  in  coopera- 
tion with  the  Bureau  of  Reclamation  on  the  Black  Canvon  project 
and  on  the  lower  Colorado  River.  A  supplemental  study  has  been 
begun  for  the  Bureau  of  Reclamation  of  the  change  of  conditions  at 
the  Avalon  Dam  of  the  Carlsbad  irrigation  project  in  New  Mexico. 

iTidian  Service, — Stream  gaging  was  continued  for  the  Indian 
Service  in  the  Colville,  Western  Shoshone,  and  Walker  River 
Reservations  and  on  the  Gila  and  San  Carlos  Rivers.  Examinations 
were  made  of  available  sources  of  ground-water  supplies  for  the 
Haskell  Institute  in  Kansas,  for  the  White  Earth  Indian  Agency 
and  School  in  Minesota,  for  Tesuque  Pueblo  in  New  Mexico,  and  for 
the  Standing  Rock  Indian  Agency  and  School  in  North  Dakota. 

Na4iional  Park  Service. — Streams  in  the  Yellowstone  National 
Park  were  measured  during  the  year  at  stations  maintained  ia 
cooperation  with  the  National  Park  Service. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with 
the  Forest  Service. 

Weather  Bureau. — Stream  gaging  has  been  continued  on  the  Colo- 
rado River  in  Arizona  in  cooperation  with  the  Weather  Bureau. 

Department  of  State. — Stream  gaging  and  investigations  concern- 
ing water  utilization  and  flood-control  problems  have  been  continued 
on  the  Rio  Grande  on  the  Mexican  boundary  and  on  numerous 
streams  on  and  near  the  Canadian  boundary  from  the  Lake  of  the 
Woods  westward.  Notable  centers  ofi  activity  on  the  Canadian 
boundary  have  been  the  Roseau  River  in  Minnesota,  the  St.  Mary 
and  Milk  Rivers  in  Montana,  and  the  Kootenai  River  in  Idaho. 
Some  of  these  operations  on  the  Canadian  boundary  are  being  con- 
ducted jointly  with  Dominion  oflBcials  because  of  the  common  interest 
of  the  two  countries  therein,  and  negotiations  are  in  progress  for 
extending  the  scope  of  such  operations.  The  cost  of  this  work  is 
being  met  by  funds  transferred  to  the  Geological  Survey  by  the 
Department  of  State. 

Corps  of  Enaineers^  Urdted  States  Army. — ^During  the  fiscal  year 
stream  gaging  has  been  in  progress  in  cooperation  with  the  Corps  of 
Engineers  in  connection  with  flood  control  and  with  studies  and 
reports  to  be  made  under  House  Document  308  of  the  Sixty-ninth 
Congress,  first  session.  This  cooperation  has  been  arranged  with 
the  district  engineers  of  the  Army  at  Boston,  Providence,  New  Yori 
Philadelphia,  Washington,  Norfolk,  Huntington,  Wihnington,  Chat- 


WATEB-BESOUBCES  BBANCH  51 

tanoo^a,  Nashville,  Florence,  Montgomery^  Mobile,  Galveston,  Jack- 
sonvifle,  Vicksburg,  Louisville,  Cincinnati,  St.  Paul,  Kansas  City, 
Seattle,  Portland,  and  San  Francisco  and  includes  about  520  gaging 
stations.  The  cost  of  this  work  is  met  by  transfers  from  the  funds 
of  the  Corps  of  Engineers. 

Fed-erdL  Power  Commission.^-The  stream  gaging  required  by  the 
Federal  Power  Commission  in  permits  and  licenses  issued  for  the 
•development  of  water  power  under  the  Federal  water-power  act 
has  been  performed  or  supervised  by  engineers  of  the  Geological 
Survey  in  Alabama,  Arkansas,  Calixornia,  Colorado,  Connecticut, 
Florida,  Greorgia,  Idaho,  Illinois,  Iowa,  Indiana,  Kentucky,  Maine, 
Michigan,  Minnesota,  Missouri,  Montana,  New  Mexico,  New  York, 
North  Carolina,  Oregon,  Pennsylvania,  South  Carolina,  Utah,  Vir- 
ginia, Washington,  West  Virginia,  Wisconsin,  and  Wyoming.  The 
operation  of  constructed  projects  or  those  under  construction  has 
been  supervised  in  Arizona,  California^  Colorado,  Idaho,  Montana, 
Nevada,  Oregon,  Utah,  Wawiington,  Wisconsin,  and  Wyoming. 

P  UBU CATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  15  reports  and  6  separate  chapters.  (See  p.  4.) 
At  the  end  of  the  year  19  other  reports  were  in  press,  and  16  were 
awaiting  lunds  for  publication. 

CHARACTER  AND  METHOD  OF  WORK 

The  study  of  surface  waters,  which  consists  primarily  of  the 
measurement  of  the  flow  of  streams,  has  been  conducted  in  47  States 
and  Hawaii  at  selected  gaging  stations  at  which  the  volume  of  water 
•carried  by  the  streams  is  measured  and  records  of  stage  and  other 
data,  from  which  the  rfaily  flow  of  the  stream  is  computed,  are  col- 
lected. At  the  end  of  the  year  2,238  gaging  stations  were  being  main- 
tained; 257  stations  were  discontinued  and  665  new  stations  estab- 
lished during  the  year.  Records  for  about  96  additional  stations 
were  received,  ready  for  publication,  from  Government  bureaus  and 
private  persons,  and  a  number  of  Government  and  State  organiza- 
tions and  individuals  cooperated  in  the  maintenance  of  the  regular 
gaging  stations. 

The  division  of  ground  water  investigates  the  waters  that  lie  below 
the  surface;  their  occurrence^  quantity,  quality,  and  head;  their  re- 
covery through  wells  and  springs ;  and  their  utilization  for  domestic, 
industrial,  irrigation,  and  public  supplies  and  as  watering  places 
for  livestock  and  desert  travelers.  Each  year  surveys  are  made  of 
selected  areas  where  problems  of  water  supply  are  urgent,  and  the 
results  are  generally  published  in  water-supply  papers  that  include 
maps  showing  the  groimd-water  conditions.  The  investigations  re- 
lating to  the  chemical  composition  of  the  water  are  made  in  coopera- 
tion with  the  division  of  quality  of  water.  Projects  involving  large 
expenditures  for  drilling  wells  to  develop  water  supplies  are  con- 
sidered each  year  by  the  several  departments  of  the  United  States 
Government,  and  the  ground-water  division  is  called  upon  to  furnish 
information  and  advice  on  many  of  these  projects.    During  the 
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fiscal  year  about  4&  investigations  relating  to  ground  water  and 
reservoir  sites  were  in  progress,  and  work  was  conducted  in  24 
States.  The  demands  of  the  public  for  precise  information  in  re- 
gard to  ground-water  resources  are  becoming  more  and  more  exact- 
ing with  increasing  need  for  the  water.  In  recent  years  considerable 
research  into  the  principles  of  sround-water  hydrology  has  been 
undertaken  in  the^  division  in  order  to  provide  a  more  secure  basis 
for  ground-water  investigations. 

A  series  of  papers  on  methods  of  estimating  ground-water  supplies 
was  presented  at  the  New  York  meeting  of  the  Society  of  Economic 
Geologists  in  December,  1928,  as  follows :  Outline  of  available  meth- 
ods, by  O.  E.  Meinzer;  Methods  based  on  transpiration  of  plants, 
by  W.  N.  White :  Methods  applicable  to  artesian  basins,  by  D.  G. 
Thompson.  O.  E.  Meinzer,  Kirk  Bryan,  and  H.  T.  Stearns  pre- 
sentea  papers  in  a  symposium  on  the  geology  of  reservoir  and  dam 
sites  at  the  meeting  of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  in  New  York  in  February,  1929.  Abstracts  of 
papers  relating  to  ground-water  hydrology  were  prepared  for  the 
Annotated  Bibliography  of  Economic  Geology  and  for  foreign 
abstract  journals. 

A.  G.  Fiedler  was  assigned,  with  headquarters  at  Minneapolis,  to 
undertake  a  comprehensive  study  of  well-drilling  methods  and  to 
cooperate  with  the  several  State  associations  of  water- well  drillers. 
He  took  part  in  the  annual  meetings  of  seven  of  these  State  associa- 
tions ana  assisted  in  the  organization  of  a  national  association. 

The  work  on  quality  of  water  involved  the  examination  of  1,037 
samples  of  water  with  reference  to  their  dissolved  mineral  matter  and 
245  samples  of  silt  taken  in  connection  with  the  study  of  the  silt 
carried  by  streams.  The  samples  analyzed  included  some  for  nearly 
aU  the  studies  of  ground  water  in  the  different  States  as  noted  below. 
Besults  for  an  additional  year  were  added  to  ^manuscripts  previously 
prepared  by  C.  S.  Howard  on  dissolved  matter  and  suspended  matter 
in  the  Colorado  River.  The  report  on  dissolved  matter  for  1926- 
1928  was  issued  as  Water-Supply  Paper  636-A. 

The  work  of  the  division  of  power  resources  comprised  the  prepara- 
tion of  monthly  and  annual  reports  of  the  production  of  electricity 
and  consumption  of  fuel  by  public-utility  power  plants,  a  report  oi 
the  developed  water  power  of  the  United  States,  and  compilations  of 
the  stocks  of  coal  held  by  electric  public-utility  power  plants  for 
inclusion  in  reports  of  commercial  stocks  of  coal  undertaken  quar- 
terly bv  the  Bureau  of  Mines  of  the  Department  of  Commerce.  The 
monthly  and  annual  figures  of  output  of  electricity  and  fuel  consump- 
tion are  based  on  reports  submitted  by  concerns  producing  electricity 
for  public  use.  On  January  1,  1929,  1,720  companies,  operating 
8,795  power  plants  with  a  total  capacity  of  generators  of  29,630.000 
Ulowatts,  were  on  the  list  of  companies  requested  to  submit  reports 
of  the  operation  of  their  power  plants.  Plants  whose  output  is 
less  than  10,000  kilowatt-hours  a  month  are  not  included.  Keports 
are  received  from  plants  representing  over  95  per  cent  of  the  capacity 
of  all  plants  listed.    The  output  of  plants  not  reporting  is  estimated. 
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The  remarkable  improvement  each  year  in  the  utilization  of  fuel 
in  the  generation  of  electricity  by  public-utility  companies  continues, 
as  indicated  in  the  following  table : 
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If  there  had  been  no  improvement  in  the  utilization  of  fuel  subse- 
quent to  1919  about  180,000,000  tons  more  of  coal  would  have  been 
consumed  in  generating  electricity  from  1920  to  1928.    The  produc- 
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tion  of  electricity  by  the  use  of  water  power  continues  to  show  a 
greater  proportional  increase  over  that  produced  by  the  use  of  fuel, 
notwithstanding  the  increase  in  efficiency  of  fuel-burning  plants. 

A  report  of  the  amount  of  developed  water  power  in  the  United 
States  on  January  1,  1929,  was  released  February  8,  1929,  and  the 
final  report  of  the  annual  production  of  electricity  by  public-utility 
power  plants  in  1928  was  released  May  27,  1929. 

The  investigation  of  the  water-power  and  irrigation  resources  of 
the  public  lands  has  been  continued  during  the  year  in  areas  desig- 
nated and  with  the  use  of  funds  provided  by  the  conservation 
branch.  The  work  has  been  done  by  a  small  personnel  working  from 
two  field  offices,  one  of  which  was  discontinued  early  in  the  year. 
It  has  consisted  of  the  examination  of  streams,  including  the  loca- 
tion and  survey  of  power  and  reservoir  sites  and  of  neighboring 
lands  to  determine  their  value  for  power  or  irrigation^  and  the  prep- 
aration of  reports,  either  for  office  use  or  for  pubhcation,  on  the 
power  value  of  streams. 

WORK  OF  THE  YEAR  BY  STATES 

The  following  table  shows  by  States  the  number  of  gaging  sta- 
tions maintained  for  the  collection  of  stream-flow  records  and  the 
interest  in  those  stations  of  the  agencies  cooperating  with  the  Geo- 
logical Survey : 
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Alabama. — ^A  systematic  survey  of  the  ground-water  resource  of  Alabama 
was  undertaken  in  cooperation  with  the  State  Geological  Survey.  Field  work 
was  done  in  11  counties  by  W.  D.  Johnston,  Jr.,  who  prepared  reports  on  these 
counties.  Gaging  stations  were  established  on  the  Tuscumbia  and  Huntsville 
Springs. 

Arizona. — ^In  connection  with  the  supervision  of  investigational  work  and 
construction  under  permits  and  licenses  of  the  Federal  Power  Ck>mmission, 
examination  is  in  progress  for  the  conunission  of  several  minor  projects  to 
develop  power  on  the  Colorado  River  and  its  tributaries. 

Arkansas. — In  cooperation  with  the  Arkansas  State  Geological  Survey,  a 
study  of  the  source  and  quantity  of  the  ground-water  supply  used  for  irriga- 
tion of  rice  in  the  area  about  Stuttgart  was  undertaken  by  D.  G.  Thompson. 

California. — Water  levels  were  measured  in  selected  wells  in  souUiem 
California  under  the  direction  of  F.  C  Ebert  The  record  now  covers  a  period 
of  25  years.  Work  was  continued,  with  financial  support  by  the  East  Bay 
Municipal  Utility  District,  on  an  investigation  of  the  ground  water  in  the 
alluvial  fan  of  the  Mokelumne  River,  by  H.  T.  Steams,  T.  W.  Robinson,  and 
G.  H.  Taylor.  A  manuscript  report  giving  the  records  of  wells,  ground-water 
levels,  pumpage,  and  irrigation  areas  was  released  by  filing  it  in  the  public 
library  at  Lodi.  A  manuscript  report  was  prepared  on  the  power  classifica- 
tion of  lands  in  the  Cow  and  Clover  Creek  Basins,  for  office  use. 

Colorado. — ^A  report  on  the  upper  Colorado  River  and  its  utilization,  by 
Robert  Follansbee,  is  in  press  as  Water-Supply  Paper  617. 

Idaho. — ^The  study  of  ground-water  conditions  in  the  Snake  River  Basin 
and  their  relation  to  large  springs  and  stream  flow  was  continued  by  H.  T. 
Stearns,  Lynn  Crandall,  W.  G.  Stewart,  and  J.  L.  Saunders.  A  paper  on  the 
Craters  of  the  Moon  National  Monument,  by  Mr.  Steams,  published  as  Bulletin 
13  of  the  Idaho  Bureau  of  Mines  and  Geology,  was  a  by-product  of  the  investi- 
gations in  the  Snake  River  Basin.  It  contains  57  pages,  a  sketch  map,  and 
20  page  plates  consisting  of  views  of  the  monument  A  report  on  ground 
water  for  Irrigation  in  the  Raft  River  Valley,  by  Mr.  Steams,  was  released 
to  the  public  in  manuscript  fonn.  A  brief  examination  and  report  were  made 
by  Messrs.  Meinzer  and  Steams  on  the  Joy  reservoir  site,  on  the  South  Fork 
of  the  Boise  River.  The  ground-water  work  in  Idaho  is  conducted  in  coopera- 
tion with  the  Idaho  Department  of  Reclamation  and  the  Idaho  Bureau  of 
Mines  and  Geology. 

Illinois. — A.  G.  Fiedler  attended  the  annual  meeting  of  the  Illinois  State 
Association  of  Water-Well  Drillers  and  presented  a  paper  on  cementing 
methods  used  in  w^l  construction. 

loioa. — A.  G.  Fiedler  cooperated  with  the  State  geologist  of  Iowa  in  the 
organization  of  a  State  well-drillers*  association. 

Kansas. — ^An  examination  of  the  prospects  of  obtaining  a  water  supply  from 
wells  for  the  Haskell  Institute,  Lawrence,  Kans.,  was  made  by  W.  N.  White, 
and  a  report  thereon  was  submitted  to  the  Indian  Service. 

Kentucky. — ^A  brief  examination  of  ground-water  conditions  in  the  vicinity 
of  Madisonville,  Ky.,  was  made  by  W.  D.  Johnston.  Jr. 

Maryland. — ^An  examination  was  made  by  S.  S.  Nye  of  the  available  supply 
of  ground  water  at  the  District  of  Columbia  training  school  at  Laurel,  Md. 

Michigan. — ^A.  G.  Fiedler  cooperated  with  the  State  geologist  of  Michigan 
in  the  organization  of  a  State  well  drillers*  association. 

Minnesota. — A  branch  office  was  established  in  Minneapolis  in  charge  of 
A.  G.  Fiedler,  who  undertook  a  thorough  study  of  well-drilling  methods  in 
Minnesota  and  other  States  and  cooperated  with  the  several  State  associa- 
tions of  water-well  drillers.  An  examination  of  the  available  sources  of 
wator  supply  for  the  White  Earth  Indian  Agency  and  School  was  made  by 
H.  E.  Simpson,  who  prepared  a  report  on  the  subject  that  was  transmitted  to 
the  Indian  Service. 

Montana. — The  study  of  ground-water  levels  in  an  area  north  of  Flathead 
Lake,  Mont,  in  relation  to  fiuctations  in  the  lake  level  was  continued  by 
A.  H.  Tuttle,  and  a  preliminary  report  thereon  was  transmitted  to  the  Federal 
Power  Commission.  Work  was  continued  on  the  geology  and  ground-water 
resources  of  Big  Horn  County  by  W.  T.  Thom,  Jr.,  and  G.  M.  Hall. 

Ifebrasha. — ^A.  G.  Fiedler  cooperated  with  the  Nebraska  State  Geological 
Survey  in  the  organization  of  a  State  well  drillers*  association. 

Ne^c  Jersey. — ^A  report  entitled  "  Ground- Water  Supplies  of  the  Atlantic 
City  Region,**  by  D.  G.  Thompson,  was  published  by  the  New  Jersey  Department 
of  Conservation  and  Development  as  Bulletin  30.  It  contains  134  pages,  7  plates^ 
and  23  text  figures.    Similar  reports  on  the  ground-wat^t   eo^cvx^V^^  Va.  XJtsfc 
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Ylclnlty  of  A9)t)ury  Park  and  In  the  Camden  re^don  were  completed  by  Mr. 
lliomxMton  and  transmitted  to  the  Department  of  Conservatalon  and  Development 
for  publication.  A  report  on  the  ground- water  supplies  of  the  Passaic  River 
Valley  was  also  nearly  completed.  Measurements  on  numerous  observation 
wells  were  continued  by  H.  C.  Barksdale,  of  the  Department  of  CJonservation 
and  Development  Determinations  of  chloride  are  being  made  regularly  on 
samples  from  several  wells  in  and  near  Atlantic  City. 

yew  Mexico. — Investigation  of  the  ground-water  resources  of  different  part» 
of  New  Mexico  was  continued  In  cooperation  with  the  State  engineer.  The 
following  reports,  prepared  by  the  United  States  Geological  Survey,  were  pub- 
lished in  the  eighth  biennial  report  of  the  State  engineer : 

Fiedler.  A.  G.,  and  Nye,  S.  S.,  Ground-water  investigation  of  the  Roswell 
artesian  basin,  pp.  81-107,  5  plates. 

Fiedler,  A.  G.,  Report  on  a  reconnaissance  of  the  ground-water  area  of  the 
Mimbres  Valley,  Lunn  County,  pp.  159-171. 

Nye.  S.  S.,  Geology  of  the  Cactus  Flat  reservoir  site  for  the  Hope  Community, 
pp.  179-188,  1  plate. 

Bryan,  Kirk,  State  of  New  Mexico  Middle  Rio  Grande  Conservancy  District, 
Geology  of  the  State  Line  dam  site,  pp.  253-258. 

The  final  report  on  the  geology  and  ground-water  resources  of  a  imrt  of 
Sandoval  County,  by  B.  C.  Renlck,  was  transmitted  for  publication  as  a  water- 
supply  paper.  Preparation  of  the  final  report  on  the  Roswell  artesian  basin 
was  continued  by  Mr.  Nye.  An  intensive  investigation  of  the  ground-water 
supply  of  the  Mimbres  Valley  was  undertaken  by  W.  N.  White.  A  more  detailed 
study  of  the  project  for  raising  the  Avalon  dam  of  the  Carlsbad  irrigation 
project  was  undertaken  by  Mr.  Bryan.  Mr.  Bryan  also  made  a  brief  study 
of  the  feasibility  of  developing  a  water  supply  for  irrigation  from  artesian 
wells  at  Tesuque  Pueblo,  and  prepared  a  report  thereon  for  the  Indian  Service. 

North  Dakota. — An  investigation  of  the  available  sources  of  water  supply  at 
the  Standing  Rock  Indian  Agency  and  School,  at  Fort  Yates,  N.  Dak.,  was  made 
by  Prof.  H.  E.  Simpson,  and  a  report  thereon  was  submitted  to  the  Indian 
Service.  A.  G.  Fiedler  cooperated  in  the  emi^cational  work  of  the  State  well 
drillers*  association. 

Oregon. — ^Arrangements  were  made  with  the  Director  of  the  Oregon  Agri- 
cultural Experiment  Station  for  cooperation  in  the  investigation  of  the  ground- 
water resources  of  the  State.  An  investigation  of  the  ground  water  available 
for  irrigation  in  the  Willamette  Valley  was  undertaken  by  A.  M.  Piper,  who 
also  made  brief  examinations  of  ground-water  conditions  in  Baker  and  Harney 
Valleys  and  prepared  a  report  on  Baker  Valley  which  was  transmitted  to  the 
Oregon  Agricultural  Experiment  Station.  A  report  on  the  water-power  re- 
sources of  the  Umpqua  River  and  tributaries,  by  B.  B.  Jones  and  H.  T. 
Steams,  was  prepared  and  is  in  press  as  Water-Supply  Paper  636-F. 

Pennsylvania. — ^The  systematic  survey  of  the  ground-water  resources  of 
Pennsylvania  was  continued  in  cooperation  with  the  State  Topographic  and 
Geologic  Survey.  A  report  by  A.  M.  Piper  on  six  counties  in  the  southwestern 
part  of  the  State,  including  the  industrial  district  of  Pittsburgh,  was  trans- 
mitted for  publication  by  the  State.  A  similar  report  by  G.  M.  Hall  on  fifteen 
counties  in  the  southeastern  part  of  the  State,  including  the  industrial  dis- 
trict of  Philadelphia,  was  practically  completed.  Progress  was  made  by  R.  M. 
Leggette  on  a  survey  of  fourteen  counties  in  the  northwestern  part  of  the 
State. 

South  Carolina. — Work  was  continued  by  C.  W.  Cooke,  of  the  geologic 
branch,  on  the  ground-water  conditions  of  the  Coastal  Plain  of  South  Carolina. 

Tennessee. — ^Work  was  continued  on  the  systematic  survey  of  the  ground- 
water resources  of  Tennessee  in  cooperation  with  the  State  geologist.  A.  M. 
Piper  prepared  a  report  on  the  springs  in  12  counties  in  north-central  Tennessee, 
which  was  released  in  manuscript  form.  He  also  made  progress  on  his  final 
report  on  this  area.  Eleven  counties  in  the  southwestern  part  of  the  State 
were  surveyed  by  F.  G.  Wells,  who  gave  special  attention  to  the  conditions  at 
Memphis.  Reports  were  prepared  on  the  counties  covered,  and  also  a  special 
report  on  the  water  supply  of  Memphis.  Field  work  was  started  in  the  north- 
western part  of  the  State. 

Texas. — Progress  was  made  by  S.  S.  Nye  on  a  report  on  the  ground  water  in 
12  counties  in  the  Nueces  area  of  the  Texas  Coastal  Plain.  An  investigation 
of  the  Red  Bluff  reservoir  site  on  the  Pecos  River  was  undertaken  by  Kirk 
Bryan. 

Utah. — ^The  report  on  the  ground-water  supply  in  the  Escalante  Valley. 
Utah,  by  W,  N.  White,  was  neatly  coinv\^t^.    Some  work  was  done  by  Ralf 
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R.  WooUey  in  revising  his  report  on  Green  River  and  its  utilization,  which  is 
in  press  as  Water-Supply  Paper  618.  Examinations  were  made  of  the  power 
value  of  lands  in  the  Provo  and  Sevier  River  Basins  and  along  Big  Brush  and 
Little  Brush  Creeks.  Engineering  advice  and  assistance  were  given  to  the 
Department  of  Justice  in  connection  with  a  suit  of  the  United  States  against 
the  State  of  Utah  involving  the  Colorado,  Qreen,  and  San  Juan  Rivers. 

Virginia, — Investigation  of  the  thermal  and  cold  springs  of  Virginia  was 
continued  in  cooperation  with  the  State  Commission  on  Conservation  and  De- 
velopment. A  report  was  practically  completed  for  publication  by  the  State, 
with  descriptions  of  566  springs  and  partial  analyses  of  425.  Water-stage 
recorders  were  operated  on  the  ebbing  and  flowing  spring  near  Broadway  and 
on  the  observation  well  in  Arlington  County.  In  cooperation  with  the  State 
Commission  on  Conservation  and  Development  a  survey  of  the  chemical  charac- 
ter of  surface  water  of  the  State  was  started  April  1,  1929.  Daily  samples  will 
be  collected  for  a  year  at  16  gaging  stationa  Analyses  will  be  made  of  10-day 
composites. 

Washington, — Field  work  and  the  preparation  of  reports  have  been  continued 
to  the  end  of  the  year  on  river  surveys  and  power  investigations  of  streams 
draining  the  Olympic  Range. 

Wisconsin, — A.  Q.  B'iedler  cooperated  in  the  educational  work  of  the  State 
well  drillers'  association. 

Wyoming. — ^An  ebbing  and  flowing  spring  near  Afton,  Wyo.,  was  examined 
by  O.  E.  Meinzer  and  H.  T.  Stearns,  and  a  water-stage  recorder  was  installed 
over  it. 

CONSERVATION  BRANCH 

HERMAN  STABLER,  Cktrf 

ORGANIZATION  AND  PERSONNEL 

The  work  of  the  conservation  branch,  comprising  the  classification 
of  public  lands  with  respect  to  mineral,  water-power,  and  agricultural 
value  and  the  technical  supervision  of  mineral  ana  power  develop- 
ment on  such  lands  and  of  mineral  development  on  Indian  lands 
increased  materially  during  the  fiscal  year  1929.  It  was  directed 
through  four  administrative  divisions,  as  follows: 

Mineral-classification  division,  J.  D.  Northrop,  geologist,  in  charge. 
Power  division,  B.  E.  Jones,  hydraulic  engineer,  in  charge. 
Agricultural  division,  J.  F.  Deeds,  hydraulic  engineer,  in  charge. 

Mineral-leasing  division,  H.  I.  Smith,  chief  mining  supervisor,  in  charge. 

Personnel  changes  during  the  fiscal  year  include  15  separations 
•(Q  resignations,  2  deaths,  and  4  transfers)  and  17  additions.  On 
June  80,  1929,  the  personnel  of  the  branch,  both  office  and  field, 
numbered  141,  consisting  of  6  geologists,  8  hydraulic  engineers,  9 
mining  engineers,  40  petroleum  engineers,  8  agricultural  classifiers, 
1  chemist,  1  attorney,  15  accountants  and  draftsmen,  and  54  clerical 
•employees. 

FUNDS 

The  funds  appropriated  or  transferred  for  the  work  of  the  con- 
fiervation  branch  in  the  fiscal  year  were  as  follows: 

Classification  of  lands $191, 500 

Supervision  of  leasing  operations,  public  lands 246, 000 

Supervision  of  leasing  operations,  Indian  lands 70, 000 

Supervision  of  naval-reserve  operations 43,000 

Plugging  abandoned  wells 40, 000 

Federal  Power  Ck>mmission 4.000 


594,500 

Diminished  by  the  special  appropriation  for  plugging  abandoned 
wella,  this  aggregate  is  $5,292,  or  about  1  per  cent,  gc^^t^T  \}ei^\N.  \\\fe 
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corresponding  total  in  1928. 
priated  for  salary  increases 
Stat.  776),  this  aggregate  is 


Diminished  further  by  $32,500  appro- 
uired  by  the  act  of  May  28,  1928  (45 
,792,  or  5  per  cent,  less  than  in  1928. 


CORRESPONDENCE 

During  the  year  29^873  letter  requests  for  information  or  techni- 
cal reports  were  received  in  the  Washington  office  of  the  branch, 
together  with  88,025  additional  pieces  of  miscellaneous  correspond- 
ence for  filing  or  for  transmission  to  the  appropriate  field  office. 
Within  the  same  period  24,168  letters  were  answered  and  23,346  addi- 
tional pieces  of  miscellaneous  correspondence  were  sent  out. 

SUMMARY  OF  UND^CLASSIFICATION  CASES 

The  activities  of  the  conservation  branch  with  respect  to  land 
classification  include  the  preparation  of  reports  in  response  to  re- 
quests for  data  or  action  on  specific  cases,  the  preparation  of  orders 
of  withdrawal  and  restoration  of  lands  not  involved  in  specific 
requests,  and  the  promulgation  of  broad  areal  classifications.  The 
following  table  summarizes  activity  with  respect  to  requests  for  data 
or  action  on  specific  cases.  The  terms  "  gain  "  and  "  loss ''  signify, 
respectively,  decrease  and  increase  in  the  number  of  cases  pending. 
In  consequence  of  strenuous  effort  and  the  voluntary  overtime  woi4 
of  an  efficient  personnel  the  number  of  cases  pending  was  less  by 
1,137,  or  25  per  cent,  at  the  end  of  the  year  than  at  its  beginning. ' 

General  mtnmary  of  cases  involving  land  classification 


Class  of  oaaes 


General  Land  Office  requests: 

General 

Time  extensions 

Oil  development 

Applications  for  daadflcation  as  to 
zninenil: 

General 

Coal 

on 

Phosphate 

Applications  for  mineral  permits 

Applications  for  mineral  leases 

Applications  for  patent,  potassium 

Federal  Power  Cfonunisdon  cases: 

Preliminary  permits 

Licenses 

Determinations  under  sec.  24 

Applications  for  reclassiflcation  as  to 

water  resources 

Applications  for  rights  of  way 

Irrigation  project  reports 

Applications  under  enterged-homostead 

acts 

Applications  under  stock-raising  home- 
stead acts 

Applications  under  ground-water  rec- 
lamation act 

Indian  Office  requests  for  information.. 
Cases  in  national  forests 


Record  for  fiscal  year  1029 


Pend- 
ing 

July  1, 
1028 


344 

41 

1,607 


1 

3 
08 

0 

383 

12 

1 

10 
0 
8 

18 
31 

4 

214 

1,704 

8 
0 
1 


Re- 
ceived 
during 
fiscal 
year 


022 

636 

3,253 

0 

6 

632 

1 

3,748 

102 

0 

0 

1 
20 

48 

165 

2 

307 

4,277 

67 

6 

11 


4,488  :  14,201 


Total 


1.266 

677 

4,860 


1 

8 

730 

1 

4,131 

114 

1 

10 

1 

37 

66 

186 

6 

611 

5,081 

65 

6 

12 


Acted 
on 

during 
fiscal 
year 


066 

671 

4,843 

1 

6 
474 

1 

4,003 

102 

1 

8 

1 

35 

43 

151 

6 

345 

3,640 

26 

6 
10 


18,770  I  15,428 


Pend- 
ing 

June 
30, 
1020 


300 

6 

17 


0 

3 
256 

0 
38 
12 

0 

11 
0 
2 

23 

35 

0 

2;  341 

30 
0 
2 


3,351 


Gain 

or  loss 

during 

fiscal 

year 


+44 

4-35 

+1,590 


+1 
-158* 


+345 

■■■+i" 

-1 


+6 

-5 

-4 
+4 

-52 

-637 

-31 
"-1 


Record  since 

receipt  of  first 

case 


Re- 
ceived 


Acted 
on 


2,313 
16,  111 

10 

782 

7,338 

38 

52,505 

1,332 

124 

78 

25 

227 

750 

0,224 

Oil 

56,809 

126,217 

035 

0,511 

335 


16,094 


10 

770 

7,082 

P"  39 

5^467 

1.839^ 

IM 

67 


6,189 
911 

56,548 

123.879 


o.5n 

W    333 


+1. 137 


r 
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SUMMARY  OF  FIELD  OPERATIONS  BY  STATES 

Alaska, — ^Bxpended  $10,000  through  the  Alaskan  branch  for  supervision  of  9 
Bases,  8  licenses,  and  13  prospecting  permits  for  coal  and  1,025  prospecting  per- 
lits  for  oil  and  gas.  Goal  produced,  107,971.02  tons ;  accrued  rent  and  royalty, 
13,102.60. 

Alabama. — Investigated  the  status  of  oil  and  gas  prospecting  operations 
hroughout  the  State.  Supervised  1  coal  lease  and  2  oil  and  gas  prospecting 
lermits.    Coal  produced,  109,832  tons;  accrued  rent  and  royalty,  $10,983.20. 

Arizona. — ^Examined  61  tracts  for  agricultural  classification.  Supervised  5 
:oal  prospecting  permits,  3  sodium  permits,  6  potassium  permits,  and  439  oil  and 
sas  i^rmits  involving  public  land.  Investigated  and  reported  on  the  value  of  2 
jron-ore  deposits,  7  radium-ore  leases,  and  4  coal  mines  involving  lands  in  5 
Indian  reservations. 
Arkansas. — Supervised  2  prospecting  permits  for  coal  and  15  for  oil  and  gas. 
California. — Examined  83  tracts  for  agricultural  classification.  Investigated 
the  oil-shale  resources  of  1  tract  in  Santa  Barbara  County  and  the  sodium  re- 
sources of  parts  of  2  townships  In  southeastern  Kern  County.  Investigated  the 
power  resources  of  the  Cow  Creek  Basin,  in  Shasta  County.  Supervised  on 
public  land  130  leases  and  1,301  prospecting  permits  for  oil  and  gus,  4  leases 
for  potassium,  6  prospecting  permits  for  coal,  5  for  sodium,  and  1  for  potassium. 
Dil  produced,  5,790,220  barrels ;  natural  gas,  1,208,043,000  cubic  feet ;  natural-gas 
gasoline,  8,199,734  gallons;  coal,  36  tons;  sodium  borate,  7,154.47  tons;  sodium 
carbonate,  15,752  tons.  Total  rent  and  royalty  accrued,  $677,743.16.  Super- 
vised on  naval  petroleum  reserves  27  leases  for  oil  and  gas  and  completed  a  de- 
tailed investigation  of  subsurface  conditions  in  Reserve  No.  1  (Elk  Hills).  Oil 
produced,  8,116,636  barrels;  natural  gas,  7,711,858,000  cubic  feet;  natural-gas 
gasoline,  24,908,263  gallons.    Total  rent  and  royalty  accrued,  $1,817,464.45. 

Colorado. — Examined  119  tracts  for  agricultural  classification  and  made  re- 
gional studies  of  agricultural  utility  precedent  to  ureal  classification  in  the 
western  part  of  the  State.  Examined  1  tract  in  Jackson  County  and  2  tracts  In 
Grand  Coimty  for  oil  and  gas  clnssification  and  1  tract  in  Las  Animas  County 
for  coal  classification.  Examined  and  mapped  geologic  structure  in  the  Garcia 
field,  Las  Animas  County,  and  in  the  Skull  Creek  district,  Routt  County.  Super- 
vised on  public  land  12  leases  and  1,749  prosjiecting  permits  for  oil  and  gas,  77 
leases,  5  licenses,  and  36  prospecting  permits  for  coal,  and  1  prospecting  xiermit 
for  potassium.  Oil  produced,  962,170  barrels ;  natural  gas,  64,360,000  cubic  feet ; 
natural-gas  gasoline,  73,522  gallons;  coal,  490,446.22  tons.  Total  rent  and  roy- 
alty accrued,  $106,832.87.  Supervised  on  tribal  lauds  of  the  Ute  Indians  7  leases 
for  oil  and  gas,  and  ins];)ected  for  the  Indian  Service  1  coal  mine  on  the  Southern 
Ute  Reservation. 

Idaho, — ^Examined  68  tracts  for  agricultural  classification.  Supervised  269  oil 
and  gas  prospecting  permits,  9  coal  permits,  2  sodium  permits,  and  2  phosphate 
leases.  Coal  produced,  466.65  tons ;  phosphate  rock,  22,612  tons.  Total  rent  and 
royalty  accrued,  $2^85.14. 

Kansas. — Supervised  1  prospecting  permit  for  oil  and  gas. 

Louisiana^ — Investigated  the  status  of  oil  and  gas  prospecting  and  develop- 
ment throughout  the  State.  Supervised  10  leases  and  21  prospecting  permits  for 
oil  and  gas.  Oil  produced,  7,823.12  barrels ;  natural  gas,  759,719,000  cubic  feet ; 
natural-gas  gasoline,  54,248.60  gallons.    Total  rent  and  royalty  accrued,  $3,874.99. 

Michigan, — Supervised  1  prospecting  permit  for  oil  and  gas. 

Mississippi, — Investigated  the  status  of  oil  and  gas  prospecting  throughout 
the  State. 

Montana, — ^ESxamined  88  tracts  for  agricultural  classification.  Began  a  broad 
areal  investigation  of  the  stratigraphy  and  structure  of  parts  of  Toole,  Teton, 
Chouteau,  and  Cascade  Counties.  Continued  through  the  geologic  branch  de- 
tailed examinations  in  McCone,  Richland,  Dawson,  Rosebud,  Custer,  and  Powder 
River  Counties  for  coal  classification.  Supervised  on  public  land  58  leases  and 
1,387  prospecting  permits  for  oil  and  gas ;  50  leases,  10  licenses,  and  12  prospect- 
ing permits  for  coaL  Oil  produced,  617,061  barrels;  natural  gas,  1,082,999,000 
cubic  feet;  coal,  299,813.84  tons.  Total  rent  and  royalty  accrued,  $110,554.70. 
Supervised  on  Indian  laild  117  leases  for  oil  and  gas. 

Nebraska. — ^Examined  3  tracts  for  agricultural  classification  and  made  re- 
gional investigations  in  the  western  part  of  the  State  to  provide  basis  for  broad 
areal  classification  as  to  agricultural  utility.  Supervised  3  prospecting  permits 
for  oil  and  gas. 
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Nevada, — ^Examined  27  tracts  for  agrlcaltiiral  claniflcatioii  and  made  tb 
gional  investigations  of  agricultural  atility  precedent  to  grazing  classificatioD 
in  the  northeastern  part  of  the  State.  SuperviBed  210  prospecting  permits  for 
oil  and  gas,  5  prospecting  permits  for  coaU  1  lease  and  6  prospecting  permits  for 
sodium,  and  1  lease  for  phosphate.  Sodium  sulphate  produced,  674.43  tons; 
phosphate  rock,  45.45  tons.    Total  rent  and  royalty  accrued,  $1,480. 

New  Mexico, — Examined  10  tracts  for  agricultural  classification.  Continued 
through  the  geologic  branch  detailed  examinations  in  McKinley  and  SandoTtl 
Counties  for  coal  classification.  Supervised  on  public  land  8  leases  and  ^OOl 
prospecting  permits  for  oil  and  gias,  16  leases  and  64  prospecting  permits  for 
coal,  81  prospecting  permits  for  potassium,  and  5  prospecting  permits  for  sodium. 
Oil  produced,  158,202  barrels;  natural  gas,  258,924,000  cubic  feet;  natur^-gu 
gasoline,  3,792  gallons;  coal,  84,441.64  tons.  Total  rent  and  royalty  accrued, 
$50,978.45.  Supervised  on  Indian  land  57  oil  and  gas  leases  and  made  technic&l 
investigation  and  report  on  1  coal-mining  operation  In  each  of  the  Northern 
Navajo,  Eastern  Navajo,  and  Zunl  Reservations. 

North  Dakota. — ^Examined  7  tracts  for  agricultural  classification.  Supervised 
51  leases,  2  licenses,  and  3  prospecting  permits  for  coal  and  26  prospecting  per 
mlts  for  oil  and  gas.  Coal  produced,  462,285.16  tons.  Total  rent  and  royalty 
accrued,  $24,763.89. 

Ofc/a/ioma.— Continued  In  cooperation  with  the  Oklahoma  Geological  Survey 
detailed  geologic  examination  of  the  coal  resources  of  the  Stigler-Muskogee 
district  in  Haskell  and  Muskogee  Counties,  begun  in  1927.  Supervised  on 
public  land  17  leases  for  oil  and  gas  involving  land  in  the  bed  of  the  Red  River, 
Tillman  County,  and  69  prospecting  permits  for  oil  and  gas.  Oil  produced, 
465,086.76  barrels;  natural-gas  gasoline,  1,528,001.92  gallons.  Total  rent  and 
royalty  accrued,  $114,160.27.  Supervised  on  Indian  lauds  10,531  leases  for  oil 
and  gas  involving  920.608  acres,  5,651  producing  wells,  and  a  combined  rental 
and  royalty  value  of  $5,985,882.34 ;  on  segregated  Choctaw  and  Chickasaw  lands. 
68  leases  for  coal  involving  62,129  acres,  a  production  of  560,979^  tons  of  coaL 
and  a  royalty  value  of  $50,934.59,  and  1  lease  for  asphalt ;  on  allotteil  restricted 
lands^of  Cherokee,  Choctaw,  and  Creek  Indians,  63  leases  for  coal  involving 
a  production  of  80,101  tons  and  a  royalty  value  of  $11,236.70,  3  leases  for  vol- 
canic ash,  and  1  for  lead  and  zinc  involving  production  with  a  royalty  value 
of  $447.44;  nnd  on  restricted  Quapaw  lands,  50  departmental  leases  for  lead 
and  zinc  involving  6,284  acres,  a  production  of  186,423  tons  of  concentrates,  and 
a  royalty  value  of  $848,219.49. 

Oregon. — Examined  42  tracts  for  agricultural  classification.  Investigated  the 
coal  resources  of  John  Day  Valley  between  Dayville  and  John  Day,  Grant 
County.  Investigated  the  power  resources  of  the  Middle  Fork  of  the  Willam- 
ette, Santiam,  Clackamas,  Imnaha,  and  Wenaha  Rivers.  Supervised  30 
prospecting  permits  for  oil  and  gas,  2  leases  and  3  prospecting  permits  for 
coal,  1  lease  for  oil  shale,  and  1  prospecting  permit  for  potassium.  Coal  pro- 
duced, 3,234.47  tons.    Accrued  rent  and  royalty,  $1,187.10, 

South  Z>a/:ofa.— Examined  9  tracts  for  agricultural  classification.  Super- 
vised 46  prospecting  permits  for  oil  and  gas  and  1  lease  for  coal.  Coal  pro- 
duced, 342.45  tons ;  accrued  rent  and  royalty,  $80. 

I7<a;i .—Examined  113  tracts  for  agricultural  classification.  Examined  parts 
of  2  townships  in  Cache  County  for  phosphate  classification  and  1  tract  in  th€ 
Marysvale  district  for  potash.  Continued  through  the  geologic  branch  investi- 
gations of  the  areal  geology  and  structure  of  southern  San  Juan  County  and 
of  the  coal  resources  of  eastern  San  Pete  County.  Investigated  the  physical 
characteristics  and  power  resources  of  parts  of  the  Green  and  Colorado  Rivers. 
Published  and  distributed  a  map  showing  coal  mines  and  coal  occurrence  in 
parts  of  Carbon  and  Emerj-  Counties.  Super\'ised  on  public  land  6  leases  and 
1,913  prospecting  permits  for  oil  and  feas ;  43  leases,  1  license,  and  28  prospect- 
ing permits  for  coal ;  11  prospecting  permits  for  potassium ;  and  3  prospecting 
permits  for  sodium.  Oil  produced,  2,0r)3  barrels;  natural  gas,  1004  659000 
cubic  feet;  coal,  580,100.78  tons.  Total  rent  and  royalty  accrued,  $112,271.30. 
Supervised  1  lease  for  oil  and  gas  involving  land  in  the  Navajo  Indian  Reser- 
vation. 

Washington.—Bx&mined  3  tracts  for  a^riculturar  classification.  Investi- 
gated power  resources  of  the  Hoh,  Bogachiel,  Queets,  Nea[5elem,  and  Sanpoil 
Rivers.    Supervised  28  prosi)ecting  permits  for  oil  and  gas  and  17  for  coal 

Tri/omiMpr.—Examined  156  tracts  for  agricultural  classification  and  made  re- 
gional  investigations  of  agricultural   utility  precedent   to  areal   classification 
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111  the  southwesteni  imrt  of  tlie  State.  Mapped  the  areal  and  Htructural  geology 
of  the  Big  Sand  Draw  gas  field,  Fremont  County,  and  publisbed  a  structure- 
contour  map  of  the  field.  Investigated  structural  conditions  alttn  ting  one  tract 
in  Niobrara  CJounty  and  one  in  Weston  County.  Collected  representative  samples 
of  shale  formations  in  Wyoming  for  ceramic  exi)erimentatlon.  Remapped  basal 
coal  from  Fort  Steele  westward  and  southward  to  the  Colorado  boundary  to 
conform  with  certain  township  resurveys.  Supervised  on  public  lands  329 
leases  and  3,298  prospecting  permits  for  oil  and  gas;  35  leases,  2  licenses, 
and  18  prospecting  permits  for  coal ;  and  1  prospecting  permit  each  for  potas- 
sium and  sodium.  Oil  produced,  14,455.335  barrels ;  natural  gas,  18,396,680,000 
cubic  feet;  natural-gas  gasoline,  37,4(50.576  gallons;  coal.  1,022,860.90  tons. 
Total  rent  and  royalty  accrued,  $2362,763.66.  Supervised  74  leases  for  oil  and 
gas  involving  tribal  and  allotted  lands  of  the  Shoshone  Indians.  Made  periodic 
inspection  and  pressure  test  of  wells  shut  in  on  Naval  IVtroleum  Reserve  No.  3 
(Teapot  dome). 

MINERAL'CUSSIFICA TION  DIVISION 

The  work  of  the  mineral-classification  division  involves  the  with- 
drawal, classification,  and  restoration  of  public  lands  according  to 
their  mineral  value  and  the  determination  of  all  questions  of  gjeo* 
logic  fact  or  inference  arising  prior  to  the  issuance  of  a  prospecting 
permit  or  a  lease  for  publicly  owned  mineral  lands  or  mineral  de- 
posits. It  includes  also  the  planning  and  execution,  chiefly  through 
the  geologic  branch,  of  field  investigations  required  to  provide  the 
basis  for  appropriate  action  or  recommendation  relative  to  mineral 
classifications,  orders  of  withdrawal,  modification,  and  restoration. 
The  results  of  these  field  investigations  take  the  form  of  reports 
concerning  the  mineral  character  of  specific  lands  for  the  informa- 
tion and  guidance  of  Government  bureaus  and  departments  charged 
with  the  administration  of  the  public  land,  Indian  land,  and  naval 
oil  reserves. 

Classification  phases  of  division  activity  were  substantially  in- 
creased by  departmental  order  849  on  May  14,  1929,  requiring  a 
report  by  the  Geological  Survey  to  the  General  Land  Office  on  the 
prospective  value  for  oil  and  gas  of  public  lands  involved  in  certain 
types  of  nonmineral  entries  and  filings  in  Alabama,  Kansas,  Loui- 
siana, Michigan,  Mississippi,  Nebraska,  and  Wyoming  and  in  spec- 
ified counties  of  Arkansas,  California,  Colorado,  Florida,  Idaho, 
Michigan,  Montana,  New  Mexico,  North  Dakota,  Oregon,  South 
Dakota,  IJtah,  and  Washington,  as  a  basis  for  the  reservation  or 
waiver  of  the  Government's  title  to  deposits  of  those  minerals.  To 
the  end  of  the  fiscal  year  425  requests  for  reports  of  this  type  had 
been  received. 

Little  progress  was  made  in  1929  in  classifying  the  vast  areas  of 
public  land  that  are  still  embraced  in  mineral  withdrawals.  The 
results  accomplished  include,  however,  net  decreases  of  57,006  acres 
in  the  total  area  of  outstanding  coal  withdrawals,  of  92,140  acres 
in  the  total  area  of  outstanding  petroleum  withdrawals,  and  of 
26,261  acres  in  the  total  area  of  outstanding  phosphate  reserves. 

The  gross  areas  already  classified  as  valuable  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  in  the  following 
table: 

74196—29 5 
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Summarff  of  outslandintf   mineral  icithdrawals   and  vlassiftcations,   June  30. 

J929.  in  acres 


Coal 


SUte 


Wlih- 
<irawn 


Alaska.... 
Arizona... 
Arkansas. 
California. 
/Colorado.. 
Florida... 

Idaho 

Louisianu. 
Montana. 
Nevada... 


139, 415 


Oil  shale 


Phosphate"         Potash 


With- 
drawn 


Classi- 
fied as 
oil- 
shale 
lind 


With- 
drawn 


I  _. 


17.603 
4. 142, 233 


56.«Oi 

i  356  I. 

«l,lfiOi i. 

8,7201.178,392. 
3,082.272     218,997 


C'lassi 

fied  as  ■ 

phos-  I 

phatc  I 

land 


With- 
rlrawn 


4.761  4,603 

i    466,990 

7, 863. 941  -g,  563, 862.1, 350, 426 
83,673' 


64, 560     952, 239 


New  Mexico I  5,084,0691      570,372 


4.233 
67.651: 


67, 070 
391. 532 


Va357 


12(). 
208,2991. 


123 


279, 944       3, 83:1 


North  Dakota. 

Oregon 

Soath  Dakota. 

T7tah 

Washington . . . 
Wyoming 


5,954,36411,178,2861      84,^^941 

4,361,        18,887' ...' 

250,093! I 

3, 636, 541    1, 267, 697, 1 ,  341, 264 

691,801       141,444: 

2, 26a  60^*6, 740. 594     541,777 


91, 464  2, 703.  756,     277, 344 

.'.../..    460,'  103 ;  jtfi9,  m 


39.422 
9.  282, 100 


2,9371. 
25,293; " 


29,883.366 


31, 944, 983  5, 183, 096     71, 884'  156. 147,4. 116. 097|2. 005, 045|  300, 482  9, 411. 838 


•  Includes  3,151  acres  of  coal  land  reservetl  for  use  of  the  IJnitwl  States  (coal  reserve  No.  1). 

*  Includes  2,078  acres  of  coal  land  reserved  for  iwe  of  the  United  States  (coal  ri'serve  No.  2). 

The  functions  of  thi.s  division  'n  connection  with  administration 
of  the  mineral  leasing  laws,  fully  descril^ed  in  earlier  reports,  con- 
tinued unchanged  w^ith  respect  to  coal,  phosphate,  oil-shale,  potas- 
sium, and  sodium  filings  throughout  the  year  and  with  respect  to 
oil  and  gas  filings  until  March  12,  1929,  when  a  change  of  adminis-. 
trative  policy  necessitated  material  change  in  their  nature.  Siibse- 
c{uent  to  that  date  they  were  generally  restricted,  as  far  as  oil  and 
gas  cases,  outside  Alaska,  w-ere  concerned,  to  the  preparation  of 
technical  reports  on  the  status  of  drilling  operations  initiated  or 
completed  on  permit  holdings,  or  on  the  geologic  structure  affecting 
them,  that  had  been  held  for  cancellation  or  were  involved  in  penrl- 
ing  applications  for  extension  of  time,  reinstatement,  or  as.signnumt, 
and  to  the  appraisal  of  geologic  showings  submitted  in  support  n( 
such  applications.  To  July  1,  1929,  a  total  of  548  reports  of  this 
type  had  been  submitted  to  the  ''  departmental  committee  to  pass  on 
claims  in  connection  with  oil  and  gas  permits  ''  pursuant  to  depart- 
mental order  337,  of  March  10,  1929,  outlining  procedure  under  the 
Federal  oil-conservation  policy  announced  by  President  Hoover 
March  12,  1929.  Prior  to  that  date  4,450  reports  on  drilling  status 
were  rendered  to  the  General  Land  Office  in  furtherance  of  its  cam- 
paign begun  in  1928  to  cancel  oil  and  gas  prospecting  permits  the 
terms  of  which  had  had  no  bona  fide  compliance. 

The  following  table  summarizes  the  year's  work  to  the  extent  tliat 
it  involved  technical  reports  on  original  applications  for  permit  or 
lease  rights  on  public  lands.  Except  for  a  few  cases  involving  land 
in  Alaska,  the  recorded  action  on  oil  and  gas  jirospecting  })ermit 
applications  antedated  March  12,  1929. 
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AfkplicailoHM  revfired,  acted  on,  and  pending  under  the  mineral  leasing  actn, 

fiscal  year  Jifii9 


Prospecting  permits 


Mineral 


Reoeived 


Oil  and  gas. 

CoaL 

Phosphate., 

Sodium 

PaCuBiiim. 
Oaniflle... 


3,945 
110 


Acted  on 


3,032 

104 


35 
35 


4,131 


30 
27 


4,093 


Pending 


13 
12 


5 
8 


38 


Leases 

1 
Received  I . 

1 

Acted  on 

Pending 

09 

21 

I 

80 

1 

a 

5 
1 

10 

1 
1 

114  ' 

100 

12 

• 

In  accordance  with  the  duty  delegated  to  the  Geological  Survey  by 
section  2  of  the  departmental  regulations  pertaining  to  oil  and  gas 
prospecting  permits  and  leases,  revisions  of  the  definitions  of  the 
"  known  geological  structure "  of  the  following  producing  fields 
woi*e  prepared  and  promulgated  during  the  year: 

Middle  Red  Iliver,  Okla. ;  418  acres  (addltionnl  100  acres);  promulgated 
(k-toher  18,  1928. 

Bij?  Sand  Draw,  Wyo. ;  4,830  acres  (diminished  2,5(53  acres)  :  promulgateil 
August  24,  1928. 


The  net  area  included  in  outstanding  definitions  of  the  "  known 
geological  sti-ucture  '■  of  producing  oil  and  gas  fields  on  June  30, 
1929,  was  515,378  acres  in  California,  Colorado,  Montana,  New  Mex- 
ico, Oklahoma,  Utah,  and  Wyoming. 

Geologic  field  work  required  in  the  solution  of  the  problems  of 
the  division  is  performed  in  pait  by  summer  detail  of  Washington 
employees,  in  pai-t  by  a  division  geologist  with  permanent  head- 
quarters in  Denver,  Colo.,  and  in  pait  by  the  geologic  branch  at  the 
expense  of  the  conservation  branch.  The  work  accomplished  in  1929 
is  included  in  the  branch  summary  of  field  operations  by  States 
beginning  on  page  61. 

POWER  DIVISION 

The  work  of  the  power  division  consists  primarily  in  obtaining 
and  making  available  for  use  in  the  administration  of  the  public- 
land  laws  information  as  to  the  water-power  resources  of  the  public 
lands.  The  specific  problems  on  which  reports  are  made  ordinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
that  are  or  may  be  subject  to  disposal  under  public-land  laws.  An 
endeavor  is  made  to  determine  the  proper  administrative  action  by 
which  the  possibility  of  power  development  may  be  preserved  with 
minimum  interference  with  agricultural,  transportation,  or  other 
interests.  In  the  course  of  this  work  a  review  of  all  power  reserves 
is  carried  on  in  order  that  all  land  having  primary  value  for  the 
<levelopment  of  power,  and  only  such  land,  shall  bo  reserved  for  that 
purpose.  The  extent  of  this  task  is  indicated  by  the  fact  that  areas 
aggregating  more  than  6,000,000  acres  are  now  included  in  power 
reserves  whose  use  will  be  required  for  the  development  of  about 
15,000,000  continuous  horsepower. 
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In  order  that  this  information  may  be  made  substantially  com- 

Elete,  areas  not  thoroughly  surveyed  are  designated  for  examination 
y  the  topographic  and  water-resources  branches  of  the  Geological 
Survey.  The  neld  projects  undertaken  during  the  year  to  obtain 
information  for  power  classification,  including  plan  and  profile 
surveys,  power-site  and  reservoir-site  investigations,  and  geologic 
studies  of  dam  sites,  are  included  in  the  branch  summary  of  field 
operations  by  States  (pp.  61-C3). 

The  information  obtained  in  the  field  is  indexed  and  incorporated 
in  an  inventory  of  water  resources  which,  when  complete,  will  enable 
the  Geological  Survey  to  give  competent  advice  on  short  notice  as 
to  the  manner  in  which  each  tract  of  public  land  having  value  for 
ptfWer  can  best  be  used  in  connection  with  the  development  of 
water  power  and  as  to  the  relation  of  such  use  to  other  possible 
uses  of  the  tract.  Copies  of  many  of  the  reports  on  the  power  possi- 
bilities of  the  streams  examined  have  been  placed  in  the  district 
ofiices  of  the  Geological  Survey  for  public  inspection,  and  notices  of 
the  availability  of  the  reports  have  been  sent  to  the  press. 

The  work  of  the  division  is  briefly  summarized  in  the  accompany- 
ing tables  showing  power-site  reserves  and  outstanding  water-re- 
sources withdrawals  and  classifications  and  in  the  general  summary. 

Pursuant  to  instructions  of  the  Secretary  of  the  Interior  dated 
August  24,  1916  (46  L.  D.  326),  permittees  under  the  act  of  Febru- 
ary 15,  1901  (31  Stat.  790),  and  grantees  under  the  act  of  March  4, 
1911  (36  Stat.  1253),  to  whom  rights  have  been  granted  by  the 
Secretary  sinc«  January  1,  1913,  were  called  upon  tor  detailed  re- 
ports of  the  operation  or  development  of  their  power  systems  during 
the  calendar  year  1928.  The  total  installation  of  the  reporting 
companies  is  3,244,000  kilowatts,  of  which  2,415,000  kilowatts  is 
installed  at  hydraulic  plants.  The  total  energy  generated  was 
8,987,000,000  kilowatt-hours,  of  which  more  than  8,051,000,000  kilo- 
watt-hours was  generated  by  water  power.  The  energy  generated 
by  steam  has  increased  366,000,000  Irilowatt-hours,  and  that  gen- 
erated by  water  power  505,000,000  kilowatt-hours,  making  a  total 
increase  of  871,000,000  kilowatt-hours. 

Power  output  of  permittees  and  grantees,  1916-192S 


CftlAndftr 

Kllowatt-bours 

Increase  or  decrease 

year 

Kilowatt-hours 

Per 

cent 

19l« 

1,200,000,000 
2,000.000,000 
3,200,000,000 
3,100,000,000 
4.300.000.000 
3,725,000,000 
4,947,000,000 

1917 

1918 

1919 

1920 

1921 

1922 

+800.000,000 
+1,200.000,000 

-100,000.000 
+1,100,000,000 

-475, 000, 000 
+  1,222,000,000 

+67 
+60 
-3 
+35 
-11 
+33 

Calendar 
>'ear 


1923 
1924 
1925 
1926 
1927 
1928 


Kilowatt-hours 


5.910,00a000 
6, 103, 000, 000 
6.9)0,000.000 
7,800,000,000 
8,116,000,000 
8, 987, 000. 000 


Increase  or  decrease 


Kilowatt-hours 


+963,000.000 
+164. 000, 000 
+830.000,000 
+870, 000.  OUO 
+316. 000,  000 

+87i,ooaooo 


Per 

cent 


+» 

+J 

+14 

+11 


+11 
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Potder-Mite  rcMervcs,  in  acres 

[InchidM  an  anas  rcnrved  or  danifled  as  ▼aluable  for  power  pnrpoaM  and  withheld  subject  to  disposal 
only  under  the  Federal  watar-power  act  of  June  10,  1030  (41  Stat.  1008).  Dtsiffnations,  classifications, 
Aad  other  types  of  reaenres  are  indudmi  In  the  total  areas  without  distinction] 


Btote 


Alabama 

Alaska 

Ariiona 

Arkansas 

California 

Colorado 

Florida 

Idalio 

Midiii^an 

Minnesota 

Mississippi 

Montana 

Nebra<«ka 

Nevada 

New  Mexico.. 

Oregon 

South  Dakota. 

Otah 

Washington... 

Wisconsin 

Wyoming 


Reserved 

prior  to 

Tulyl. 

1028 


2,377 

247,006 

1,282,970 

29,071 

1,308,030 

637,520 

1,131 

005,042 

1.240 

19,002 

3 

304,489 

701 

301,190 

270,878 

709,204 

030 

771,933 

306,015 

1,800 

232,477 


'Eliminated 
j    prior  to 
:     Julyl, 
1928 


520 
124,012 

300 
30,243 
77,020 

i9i,"634" 

532" 

"90.'379" 


I 


480 

10,611 

123,903 


126. 518 

63,835 

220 

76,284 


Reserves 

outstand- 
ing prior 
toJuly  1, 
1028 


2,377 
246.540 
1,158,904 
29,311 
1,337,793  I 
400.500  : 
1,131  '• 
414, 108 
1.240 
18,530  ' 
3  ! 
206,110  I 

701 
300,710  ■ 
260,307 
045,241 
030 
645, 415 
344,180 
1,040 
150,193 


Reserved 

during 

fiscal  year 


Eliminated 

during 
fiscal  year 


7,436 

51,849 

40 

300 


85,801 

13,380 

15 

08,839 
20,100 

3,037 
5,210 

5,061 

I 

1,378 

280 

58,'6i9 

49 
10,003 


732 
19, 521 


3,720 
52 


7,140,179!        912,417,    6,2J3,762  ,        278,375 


32.567 


Reserves 
outstand- 
ing June 
3a  1929 


2,377 

282.407 

1, 172, 320 

39,311 

1,403,595 

475,390 

1,131 

419, 109 

1,240 

18,510 

S 

200,206 

701 

858,735 

359,084 

641,783 

030 

649, 131 

395,977 

1,080 

150,403 


0, 479. 570 


Summarif  of  (mttftanding  icater-resources  iclthdraioaU  and  classiflcationjf,  June 

30,  J9J9,  in  acres 


state 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida...^.... 

Idaho 

Michigan 

Minnesota 

Mississippi 

Montana 

Nebraska 

Nevada 

New  Mexico... 
North  Dakota. 

Oregon... 

South  Dakota. 

Utah 

Washington... 

Wisconsin 

Wyoming 


Power  reserves 


Withdraw- 
als 


120 

93,415 

380, 2U 

21.994 

285.055 

225.403 


Classifica- 
tions 


1,735 

ia%425 

50.0c(2 

1,  M/0 
350.219 
193. 989 


200,272 

1,240 

12,309 


195, 364 


13a337 

701 

27.492 

110^474 


53.862 


85.866 
49 


Designa- 
tions • 


528,237 


Miscella- 
neous 


.•i22 

83.567 

207,766 

5.727 

759.321 

55, 93S 

1.131 

17,533 


355.  272  i        194,  280 


438,655 
97,034 


176.204 
226,776 


•9,953 


35,407 


143. 161 
15,"  250 


2.478.090       1,679,847 


686,048 


6,221 

3 

25.009 


245,377 


70.981 
636 
34. 272 
72,168 
1.680 
41. 133 


Total 


Reservoir 

with- 
drawals 


Public 

water 

reserves 


2,377 

282,407 

1.172.329 

29.311 

1, 403.  596 

475, 390 

1.131 

419, 169 

1.240 

18.530 

3 

209,208 

761 

358,735 

259,684 


641,783 
63(^ 
649, 131 
395, 977 
1,680 
156. 493 


1,634,98.')       6,479,570 


23,040 


1,160  ! 
1,728 


9.060 


•I 


1, 569 
10, 619 


80 
35,943 


1.714 


19,425 


199,500 
7.540 


14,346 


9.017 


12, 101 
11,001 


25.941 
240 

35,970 
920 


82,425 


84.933  I       418.431 


•  Designated  and  not  otherwise  withdrawn. 
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AGRICULTURAL  DIVISION 

The  functions  of  the  agricultural  division  consist  of  the  classifica- 
tion of  lands  under  the  enlarged-homestead  law  as  nonirrigable; 
the  classification  of  lands  under  the  Nevada  ground  water  reclama- 
tion law  as  nontimbered  and  not  known  to  be  susceptible  of  suc- 
cessful irrigation;  the  preparation  of  reports  on  the  sufficiency  of 
the  water  supply  and  tlie  general  feasibility  of  irrigation  projects 
that  recpiire  some  form  of  P'cderal  approval  in  coimection  with  the 
administration  of  public-land  laws;  the  initiation  of  withdrawals 
of  land  for  reservoir  sites  and  for  public  watering  places;  and  the 
classification  as  stock-raising  lands  under  the  stock-raising  home- 
stead law  of  tracts  whose  surface  is  chieflj'  valuable  for  grazing  and 
raising  forage  crops,  does  not  contain  merchantable  timber,  is  not 
susceptible  of  successful  irrigation  from  any  known  source  of  water 
supply,  and  is  of  such  character  that  G40  acres  is  reasonably  required 
for  the  support  of  a  family. 

Applications  for  classification  are  disposed  of  in  accordance  with 
the  results  of  field  examinations  by  members  of  the  division  and  with 
information  obtained  from  other  sources.  Applications  in  some 
regions  lead  to  the  planning  and  execution  of  broad  field  studies  that 
result  in  the  classification  of  large  areas  and  provide  in  advance  the 
basis  for  Appropriate  action  on  new  applications. 

The  number  of  cases  received  and  actcil  on  during  the  fiscal  year 
by  the  agricultural  division  is  shown  in  the  general  summary  of 
easels  (p.  60).  It  increased  about  22  per  cent  anove  the  number  re- 
ceived 111  1028  and  resulted  in  an  arrearage  37  j)er  cent  greater  at 
the  end  of  1929  than  at  the  end  of  1928. 

In  the  field  broad  areal  studies  were  continued  in  the  Colorado 
Basin  i-egion  in  noi-thwestern  Colorado  and  southwestern  Wyoming. 

The  series  of  five  maps  sliowing  the  agricultural  utility  of  the 
central  Great  Plains  was  comj)lete(l  and  })ublished,  together  with 
brief  texts  discussing  the  agricultural  cliaracteristics  of  tliree  of  the 
areas.  Text  for  the  other  two  maps  was  partly  completed.  Kevisioo 
of  a  text  for  the  series  of  eight  similar  maps  relating  to  the  northern 
Great  Plains  prei)ared  in  cooperation  with  the  Department  of  Agri- 
culture was  also  completed. 

During  the  fiscal  year  the  area  designated  under  the  Nevada 
ground  water  reclamation  act  as  a  result  of  the  work  of  the  diAnsion 
was  increased  24,080  acres,  to  a  total  of  1,048,295  acres.  Outstanding 
withdrawals,  aggregating  11,580  acres,  under  the  act  of  October  2, 
1888  (25  Stat.  527),  on  the  basis  of  a  selection  by  the  Director  of  the 
(Jeological  Survey,  remained  unchanged.  Other  results  of  the  divi- 
sion's work  are  tabulated  in  the  summaries  of  enlarged  and  stock- 
raising  homestead  designations  and  the  general  summary  of  cases. 
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SwMnary  of  erUarged-homestead  de»iffnation9,  in  acres 

18  daasifled  as  vid  and  nonlrrigable,  resideiioe  by  eDtryman  requirad:  Atft  of  Feb.  19,  IfiOO  (35  dUt, 
)p  applicable  to  Arizona,  Colorado,  Montana,  Nevada,  New  Meiico.  Oregon,  Utah,  Washington, 
j^oming;  act  of  June  17, 1910  (36  Stot.  531>,  applicable  to  Idaho:  act  of  Jnne  13.  1013  (37  Stot  182) 
slicable  to  CalifomiA,  North  Dakota;  act  of  Mar.  3, 1915  (38  Stat.  058),  aitplioable  to  Kansas:  act 
^ar.  4, 1015  (38  Stat.  1 103) .  applicable  to  South  Dakota.  Areas  daasifled  as  arid,  nontrrigable,  and  lack- 
domestic  water  supply,  resldeuee  by  entryman  not  required:  Act  of  Feb.  10, 1000  (85  Stat.  630),  appli- 
>Ie  to  Utah;  act  of  June  17, 1010  (36  Stat.  531),  applicable  to  Idaho] 


State 


»na... 
ornia. 
rado.. 


o: 

Petal 

>fonresidenoe. 

;as 

tana 

kda 

Mexico 

h  Dakota.... 

Dn 

ti  Dakota 


Designa- 
tions prior 
to  July  1, 
102S 


31,502, 
13,333, 
33,8ia 

13,754, 
573, 
651, 

53.485. 

50,168. 

43,837, 

12,280. 

21.282. 

16.340, 


584 
226 
627 

100 
227 
364 
650 
165 
357 
704 
311 
761 


Cancella- 
tions prior 
to  July  1. 

1928 


5,870,874 
240,453 
105,508 

461.365 
4,233 


Designa- 
tions out- 
standing 
prior  to 
July  1,  1028 


?otal 11,654,776 

^onresidenoe 1.65a  Oil  ' 

lington 6.660,452  ! 

ming ;  20.677,202  I 

I 


245,728  ' 
3, 580, 717 
227,732 
3,848 
080.002 
348,170  i 

701.484 
81.880 
251,842  I 
162,043 


338,430,450  !  13.270,606 


25.631,710 
13,002.773 
33,61^110 

13,202.825 
508,004 
651,364 
53,230,022 
46,587,448 
43,600,625 
12.276,856 
20. 202;  400 
15,002.591 

10,053.292 
1,560,031 
6.408,610 

20, 515, 240 


Designa- 
tions dur- 
ing fiscal 
year 


30,120 

48.207 

162;  165 


2;  120 


2,011 
50,370 
11,650 


325. 150, 703 


2,080 
03,204 


00.814 


501,846 


Cancella- 
tions dur- 
ing fiscal 
year 


13,440 


020 


100 


344,833 
344,833 


350,353 


Designa- 
tions out" 
standing 
Jnneao^ 
1020 


25,648,300 
13,140,080 
83,770^884 

18,204,051 
608,004 
051,804 
53,241,033 
46,637,827 
43,621,115 
12. 270k  866 
20;  202, 400 
15,004,071 

1^701,753 
1,224»108 
6^406^610 

28,615^008 


325, 303;  280 


Summary  of  stock-raising  homestead  designations,  in  acres 

s  classified  as  nontrrigable,  nontimbered,  chiefly  valuable  for  grazing  and  raising  forage  crops,  and  of 
h  character  that  640  acres  is  reasonably  required  for  the  support  of  a  family,  act  of  Dec.  20, 1016  (30 
t.  862)1 


State 


•UB 

nsas 

srnla 

-ado 

ia„: 

) 

as 

Igan 

:ana 

aska 

da 

Mexico.. 
1  Dakota 

loma 

>n 

1  Dakota. 

ilngton... 
ning 


Designa- 
tions prior 
to  July  1. 
1028 


14, 056, 666 

1.120 

7.065.004 

8,647,578 

480 

5, 545. 201 

115,130 

3,401 

15,487,123 

202,184 

586,060 

31.363.053 

383.700 

83.610 

6. 355, 378 

6, 510, 048 

1, 796. 149 

604,686 

20.278,111 


120,076,700 


Cancella- 
tions prior 
to  July  1, 
1028 


887,580 


3,400 

18,020 

480 

1.854 


17,081 


3.120 
636 


3,128 
550 
7,800 
1,174 
6,373 


052.006 


Designa- 
tions out- 
standing 
prior  to 
July  1,  1928 


Designa- 
tions dur- 
ing fiscal 
year 


13^100.086 

1.120 

7,962,504 

8,628,658 


5,543,437 

115.139 

3,491 

15, 47a  042 

202.184 

582,969 

31.363,317 

383.700 

83.610 

6,352,250 

6,509,496 

1,788.349 

603,512 

20, 271, 738 


110,124,604 


06,207 


64,471 
224,484 


51,710 
640 


127,252 

3,077 

ia537 

141,213 


1,308 

29,068 

0,406 

142. 173 


236,130 


1,143,677 


Cancella- 
tions dur- 
ing fiscal 
year 


020 


800 


1,720 


Designa- 
tions oat- 
standing 
June  30, 
1020 


13,207.203 

1,120 

8,026,075 

8,852,222 


5, 505, 156 

115,770 

3,401 

15,507,204 

206,161 

593.506 

31. 507, 530 

383,700 

84,018 

6. 381, 318 

6,518,006 

1,030.522 

693,512 

20,507,068 


12a  266, 561 


\y  blanket  order  of  withdrawal  creating  jmblic  water  reserve 
107,  which  received  Executive  approval  April  17,  1926,  every 
illest  le^al  subdivision  of  the  public-land  surveys  which  is  vacant 
ippropriated  public  land  and  contains  a  spring  or  water  hole  and 
land  within  a  quarter  of  a  mile  of  every  spring  or  water  hole 
ited  on  unsurveyed  public  land  w^as  reserved  for  public  use  and 
lid  of  pending  legislation.  This  order  obviated  the  necessity  for 
ure  withdrawals  of  specific  tracts  contaimivg  sprwv^  ox  ^^Xfcx 
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holes  valuable  for  stock  watering  but  requires  a  determination  by 
the  division  with  respect  to  all  entries  of  public  land,  whether  or  not 
any  of  the  subdivisions  involved  are  in  fact  affected  by  it.  On  the 
basis  of  such  determination  oi-ders  of  interpretation  are  issued  from 
time  to  time  listing  by  legal  subdivisions  of  the  public-land  survey 
any  tracts  found  to  contain  a  water  supply  affected  by  the  order. 
New  withdrawals  of  this  type  are  made  to  reserve  lands  along 
streams  and  are  also  made  from  time  to  time  for  special  public  pur- 
poses. The  extent  of  outstanding  reserves  of  this  type  ancf  of  current 
action  affecting  them  is  shown  in  the  following  table : 

Public  tcater  rescrveSt  in  acrvM 

llndudes  areas  withdrawn  undar  the  act  ot  June  25. 1910  (41  Stat.  1393),  as  amended  by  the  act  of  Aug.  24. 
1912  (37  Stat.  497).  and  reserved  for  public  use  of  springs  or  water  holes  in  accordance  with  the  provi- 
sions of  sec.  10  of  the  act  of  Deo.  29, 1916  (39  Stat.  802).  or  for  watershed  protection,  drainage  reservoirs,  or 
other  similar  miscellaneous  public  purposes  involving  water  conservation] 


State 


Arisona 

CaUfomla 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico. . 

Oregon 

South  Dakota. 

Utah 

Washington... 
Wyoming 


Reserved 

prior  to 

July  1, 1928 


21.782 
205,924  I 
5,220  I 
14,315  1 
10,009  I 
14.43il  I 
10, 4' J I  ; 

22,  m:i  ; 

240  ; 
41,526 

920 
92, 845  j 

44a  157  ! 


Eliminated 

prior  to 
July  1.  1028 


1,632 

7.138 

360 

410 

1,152 

3,250 

620 

1,288 


7.596 
is,"  420 


86,766 


Reserves 

outstanding 

July  1,  1928 


Reserved 

during 

fiscal  year 


20,150 
198,786  • 
4.860  I 
13,905  I 
8,857 
11.176 
9,881  •■ 
21.261 
240 
33,930 
920 
79,425 


720 

2,680 

440 

240 

925 

1,120 

4,680 


2,040 
3,'640' 


403.891 


16,485 


Eliminated!    Reserves 
during     ,out8tandioK 
fiscal  year  June  30, 1929 


725 


80 


640 


1.445 


19, 4S 

199. 5« 

7,540 

14,345 

9,017 

12.101 

11.001 

25,941 

240 

35. 9n 

930 

821 42S 


418,431 


MINERAL-LEASING  DIVISION 

The  work  of  the  mineral-leasing  division  is  supervisory  (both 
inspectional  and  regulatory)  with  respect  to  operations  for  the  dis- 
covery and  development  of  petroleum,  natural  gas,  oil  shale,  coal, 
phospliate,  sodium,  potassium,  and  sulphur  on  public  lands;  of 
petroleum  and  natural  gas  on  naval  petroleum  reserves ;  and  of  coal, 
oil  and  gas,  zinc,  iron,  silver-lead,  and  radium  ores,  asbestos,  asphalt, 
and  volcanic  ash  on  Indian  lands.  This  work  is  carried  on  with  a 
niinimum  of  administrative  supervision  from  Washington  through 
district  offices  and  suboffices  at  or  near  the  primary  centers  of  mining 
or  drilling  activities,  under  the  direction  of  responsible  engineers 
who  have  full  authority  to  represent  the  Government  within  their 
jurisdiction  and  to  enforce  compliance  with  the  law  and  regulations 
under  which  operations  are  conducted. 

ACTIVITIES  ON  THE  PUBLIC  DOMAIN 

Supervisory  work  on  lands  containing  publicly  owned  mineral 
deposits  was  increased  during  the  fiscal  year  by  the  issuance  of 
leases,  licensees,  and  prospecting  permits  as  follows: 


■  N'umber 


Leases: 

Oil  and  gns 

Coal 

Licenses  : 

Coal 


62 

39 


I 


13 


Acres 


26, 505.  77 
6, 51 1. 04 

426.20 


I 


Number 


Permits: 

Oil  and  gas 

Coal 

Potassium. 
Sodium 


2.416 

83 

32 

8 


Acfes 


4,093,743.20 

9i,oea44 

63.00S.O 
13,09iSi 
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uring  the  same  period  supervisory  work  was  decreased  by  the 
ellation  of  17  coal  leases,  4  coal-prospecting  permits,  26  potas- 
i-prospecting  permits,  1  sodium-prospecting  permit,  Q  oil  and 
leases,  and  8,700  oil  and  gas  prospecting  permits — a  total  of  8,756 
ellations,  compared  with  the  total  of  7,827  for  the  fiscal  year  1928. 
hie  following  table  shows  the  total  number  of  leases,  licenses,  and 
nits  involving  public  land  in  effect  at  the  end  of  the  fiscal  year : 

ral  leases,  licenses,  and  permits  on  the  fmblic  domain  and  naval  petroleum 
reserves  under  supervision  of  the  Oeological  Survey  June  SO,  1929 


na.. 
fi... 

nia. 
Jo.. 


I 

ma. 
na. 
ka. 


State 


d  River. 


Dakota. 


IRtOD. 

ing... 


Cotd 


I      Ofl  and  Ras 


Kum 
I  ber 


I 


0 

1  . 


Acr68 


11,307.28 
1,84a  00 


Permits 


Liotnaes 


Nun*-"      &#..«•     JNnin-;      *,..^ 
ber        '^"•^     ■  ber        ^"^ 


13  '    22,  M8. 84 


3  , 


A  11,520.00!. 
2  .  2,190.88  . 
0        0,  All.  17 


r?       12,252.60  i      36  ■    22.542.00 
...• 9'    11,607.17! 


lexico I    16;  ia3ia28; 

Dakota 51  !     6.176.86 

irna 


5  ,      7,821.88 
64     101.121.53 


36a  46 


2  !      1. 805. 24 
1  ;  79.04  i 

43  ,    33,281.47 


8 


7Gaoo 


35  I 
285  ! 


14, 718. 98  i 


28 
17 
18 


9t(.029.92i    221 


27.594.47 
13.742.33 
17, 694. 30 


1 
2 


253.954.03  .      23 


Sodium 


30.00 


2oaoo 


50  I      6.168.17         12  I      7, 84a 00  I      10;         SOaSO 


8a  00 


80.00 

86.66* 


866.29 


(num- 
ber) 


•157 
12 


PermitB 
(number) 


1,025 

.  2 

430 

16 

1,801 

1,740 


10 
56 


8 

17' 
6 


329 


597 


Potash 


1 

»21 

],S87 

3 

219 

3,601 

26 

60 

9 

80 

46 

1,918 

28 

3,286 


15.442 


State 


aia. 
lo.. 


& 

[exico. 


inK. 


Leases 


Permiu* 


Num- 
ber 


Acres 


jXum- 

I  ber  ! 


L^oSOB 


I 


I 


i.44aoo ; 


3 

. . . '  • 
5: 

'2'. 

6 
5 


Acres 

5.200.00 
5."995.*96' 


Num-i      Acre, 


Permits 


7, 783. 80 


Num- 
ber 


•  1 
5 

•  1 
1 


Acres 


2,40a  00 

9,040.00 
2,550.58 
2,538.67 


3.254.11    

11.075.0   

12,480.00   i '7  j  16.400.00 

i i  74  I  169,704.30 

1:  2,56a00 

I '9  16.518.68 


3 
1 


3. 84a  00  -. 
1,245.00  ;. 


I 


1  !       1.44aa0  .      25       43,090.70 


2  i 

1  i 

I 

I 


3.361.33 
1.76a  00 


4  i      7. 783. 80       102     226, 842. 56 


ludes  15  leases  00  naval  petroleum  reserves  1  and  2  under  the  act  of  Feb.  25, 1920,  and  12  on  naval 

11m  reserves  1  and  2  under  tlie  net  of  June  4,  1020. 

and  gas  permits  in  Louisiana  include  the  right  to  lease  sulphur  deposits  discovered  while  prospecting 

,nd  gas. 

ier  the  act  of  Oct.  2, 1917. 

Idaho,  2  phosphate  leases,  1,700  acres;  Nevada,  1  phosphate  lease,  160  acres;  Oregon,  1  oil-shale  lease, 
res.    Total  leases,  891;  license?.  23;  permits  15.790;  grand  total,  16,704. 
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Since  October  20,  1914,  the  date  of  approval  of  the  Alaska  coal- 
land  leasing  act  (38  Stat.  741),  the  Secretary  of  the  Interior  has 
issued  a  total  of  653  leases  and  34,672  prospecting  permits  for  oil 
and  gas;  357  leases,  149  licenses,  and  1,102  prospecting  permits  for 
coal;  18  leases  and  680  prospecting  permits  for  potassium;  1  lease 
and  88  prospecting  permits  for  sodium ;  2  leases  for  oil  shale ;  and  3 
leases  for  phosphate. 

PRODUCTION 

Compared  with  1928,  mineral  production  from  public  lands  in  the 
fiscal  year  1929  increased ^is  follows:  Coal,  161,583  tons,  or  5  per 
cent;  natural  gas,  3,848,368,110  cubic  feet,  or  20  per  cent;  natural-gas 
gasoline,  7,621,581  gallons,  or  19  per  cent;  sodium  minerals,  7,453 
tons,  or  46  per  cent.  In  fhe  same  period  decrease  was  recorded  in  the 
production  of  petroleum  to  the  extent  of  911,707  barrels,  or  4  per 
cent;  and  of  phosphate  rock  to  the  extent  of  1,668  tons,  or  8  per  cent. 
Prospecting  for  potassium  was  continued  in  Eddy  County,  N.  Mex., 
where  9  prospect  holes  were  drilled  by  permittees  to  an  aggregate 
clepth  of  12,470  feet.  No  potassium  salts  were  produced  from  public 
land  in  1929. 

Important  sources  of  oil  and  gas  production  discovered  or  actively 
developed  during  the  year  in  areas  containing  relatively  large  hold- 
ings of  public  land  include  the  Kettleman  Hills  field,  Kings  County, 
Calif.;  the  Jal  district,  L»a  County,  N.  Mex.;  and  the  Hiawatha 
district.  Sweetwater  County,  Wyo.  Phosphate  production  was  also 
begun  in  Nevada  from  a  cave  deposit  of  guano  in  White  Pine  County. 

Statistics  of  mineral  production  und^^r  Federal  leases,  licenses,  and 
prospecting  permits  are  summarized  in  the  following  tables: 

Petroleum,  natural  gas,  ami  natural-gas  gasoline  produced  from  public  Inndg 

Total 


Fiscnil  year 

Petroleum 

Xatiiral  gas 

Oa5olino 

« 
IWl-1926 

Barrels 
118,333,954.01 
29, 712, 876. 16 
25,648,101.43 
23, 370, 649.  38 
22, 458, 842.  62 

M  cubic  feet 
60, 298.  796.  00 
18.  535, 880.  50 
17,72;i.410.a3 
lh.92-2,026.00 
22.770.394.11 

QaUoM 
63, 997.  71ji.  97 

1926 

35, 910. 791.  M 

1927 _ 

40,  104.  404.  57 

1928 

39, 698,  292. 82 
47.319.874.32 

1929 

■  -   • —  — 

210.  524, 323.  60 

138, 250,  506. 64 

227, 031. 0S2. 22 

1929.  by  SUtes 

Californh 

Colorado 

Louisinna.. 

5,  790. 220. 07 

962, 17a  29 

1                 7, 823. 92 

617, 051.  45 

).S202.44 

1              405, 086.  76 

2. 953. 13 

1.208,043.11 
64,360.00 

759.  719. 00 
1, 082, 999. 00 

2o3.924.00 

1.' 004,659. '66' 

\K  3im,  em.  oo 

8,190,73180 
73,522.00 
£4,248.00 

Montana 

New  Mexico 

3,792.00 

Oklahoma 

Utah 

1,528,001.92 

Wyoming 

14,45^334.rfi 

37, 400.  .-.76. 00 

Stite  details  of  ivtn»leuni  producrd  for  i  nviouF  ycur?  ore  pi\tr.  in  the  Forty-<  iphth  Anminl  l<oi!<»rt. 
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Coal  produced  from  leases,  licenses,  and  permits  on  public  lands,  in  tons,  hy 

fiscal  years 


State 

1912-1925 

1926 

1927 

1928 

1929 

Total 

Alaska 

45^497.43 

98.144.74,        93,416.14 
10, 056. 00          22. 854.  00 

106.382.66 

43,523.00 

.3.00 

439, 650.  40 

107.971  62 

109, 832. 00 

36.00 

490.446.22 

466.65 

861,412.50 

A]'*bama 

186,265.00 

CnlifornLi 

8.00 
448,552.09 

42.00 

Colorado 

2.028,94a29i      353,433.61 

3,761,022.61 

Td^ho. 

466.66 

Montana . 

2f<2. 97i  58         198. 602. 15         27S.  H96. 48 

278,886.33 

91.  15 

74,462.82 

404. 456.  71 

l,2Ha03 

422.68 

432.707.96 

33,723  99 

1. 184. 657. 65 

299.813.84  =     1,309,172.38 

Nevada _ 

91.15 

New  Nfexioo 

North  Dakoti 

Oregon 

South  Dakota 

Utah 

74. 427.  26  '        37. 461. 86 

453, 695.  38         163, 533.  79 

688.97  :             628.88 

1.842.63  ;          1,074.00 

487,303  62'      172.433.36 

164,  28a  43'        16,9ia29 

4,46.'i.Wi5.23  ;      962.490.51 

85.906.31 

215,540.12 

423.58 

531. 11 

282.  .'>64. 80 

30,974.32 

1.053.037.36 

84.441.64 

462. 2!(5. 16 

3,234.47 

342.45 

580^  100. 78 

1,622,860.96 

356,698.88 

1,609.511.16 

6,255.9s 

4.21Z87 

1,9.55.11a  63 

Washington .. 

Wyoming 

245,889.08 

8,688,931.66 

8. 385,  f  34. 82  ■  2,014.769.19 

2,512,098.31 

3,00a248.38 

3. 161. 831. 73 

19,075.082.43 

Sodium  salts  produced  from  public  lands,  in  tons,  by  fiscal  years 


state 


California 

Ncviidsi 


1921-1925 


3. 145. 30 
248.25 


3.393.55 


1926 

V 


430.09 
2:i3.53 


663.62 


1927 


1928 


5,911.35  .        15,377.99 
302.53  75a  00 


6,  213.  88 


16, 127.  9<» 


Phosphate  produced  from  public  latid^,  in  tons,  by  fiscal  years 


State 


Idaho... 
Nevada . 


1921-1025     ; 
6, 132.  44 


192C 


1927 


1928 


343.20  I        23,854  61 


23. 459. ».'. 


1929 

Total 

22.906.47 
674.43 

47, 771. 20 
2,208.74 

23.580.90 

49, 979. 94 

seal  years 

l\m         !        Totnl 

21  746.  61 
45.4,5 

75, 536. 81 
4.5.45 

6,13Z44 


343.20 


23,854.61 


23. 459.  95  ' 


21.792.06 


75, 582. 26 


Productive  leases,  p€:rmits,  and  liiTunc-Ji,  fiscal  if  cat  llKli) 


Alaska 

Alahama 

CalifQrnia 

Cok>rado 

Idaho 

LouL<iiana 

Montana 

Nevada 

New  Mexico.. 
North  Dfikota. 
Oklahoma 


Oregon... 

South  Drkota. 

Utah 

Washington-.. 
Wyoming 


Coal 


Shipping 


4 

1 


15 
0 


2 


6 


Wagon 


Potash  ;Sodiimi|^^^ 


1 


1 

49  i 
3 


65, 


10 
56 


17  ! 


2 

1    . 
16 


13 

6:» 


230 


2 


1   ' 


Oil  and 
gas 


-I 


09 
13 


50 
28 


17 


8 


304 


495 
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ROYALTY,  RENT,  AND  BONUSES 

The  following  tables  summarize  accrued  income  from  all  mineral 
leases,  licenses,  and  prospecting  permits  under  the  various  leasing 
acts  applicable  to  the  public  lands : 

Royalties,  rentaJft,  and  bonuses  acerued  from  all  mineral  operations  on  public 

lands,  by  fiscal  yean* 


Stato 


Alabama 

Alaska 

CalifOTOia 

Colorado 

Idaho 

Louisiana 

Montana 

Nevada 

New  Mexico  — 

North  Dakota i 

Oklahoma 

Oregon 

South  Dakota... 

Utah 

Washington 

Wyoming 


ISlS-ltriS 


1926 


I 


ISA,  38a  00 

3A,  142. 42 

4. 676. 746.  M 

216.853.81 

1,111.38 

l.SaH.fi» 

891, 278. 79 

301.07 

13.883.64 

::o.  144. 79 


I 


952.15 

399.60 

138,932.03 

22. 215. 91 

31.200.133.17 


$1, 

9, 

1.259. 

124, 

1. 
355, 

2. 
14, 
12, 
45, 


87. 

1. 

6,862, 


005.60 
227.68 
912.83 
72.'i.20 
695.00 
67a  12 
254.89 
160.00 
278.88 
320.50 
813.28 
972.80 
227.34 
282.79 
721.04 
754.84 


1927 


$2, 

11. 

966. 

115. 

2, 

15. 

172, 

1. 

20, 

15. 

182. 

1. 

71. 

3, 

4.76a 


285.40 
327.50 
228.53 
.'(73. 21 
549.41 
993.32 
765.68 
440.00 
894.50 
379.14 
829.50 
048.00 
40.86 
864.60 
096.57 
87a  88 


1928 


$4. 

19, 

1.356, 

102. 

% 

3. 

107. 

1, 

25. 

3a 

147. 


79, 

3. 

2,909. 


352.30 
495. 19 
050.49 
702.44 
529. 85 
829. 21 
964.87 
462.79 
331.39 
1.38.88 
974.25 
948.00 
43.32 
144.7a 
49.^22 
905.61 


1929 


$ia983.20 

13, 162. 60 

677, 743.  10 

106. 832. 87 

2.385.14 

la  723.  Of) 

lia554.70 

1, 4S0. 00 

5a  978. 45 

24, 763.  89 

114. 160  27 

1, 1S7.  10 

80.00 

112,271.36 

"2,'862.'703."66' 


Total 


$105. 

88, 

8.936. 

666. 

9. 

3;i. 

1.  ♦><7. 

0. 

125, 

111. 

49a 

5. 

489. 

3a 

48.  eo-i. 


006.50 
S55.M 

681.51 
fi87.53 
27a  7H 
724  30 
S18.«8 
M3.86 
366  95 
747.30 
777.39 
108.05 
791.12 
495.48 
528. 74 
428.16 


37. 320. 983. 90     8. 780. 022  74  I  6. 344. 187.  23     4. 795. 3(i8.  51  '  4, 100, 069. 46     61, 34a  631. 84 


Royalty  and  bonuses  acerued  from  oil  and  yas  operationH  on  public  Uindn 

Total 


I 

I 

Flival  yeur  —  ■ 

Petroleum 

I 

! 

1921-1926 i  $32,9.38,494.47 

1926 '  7.951.665.52 

1927 ,  5.741,485.97 

192K !  3.519,8ia55 

19a) '■  3,437,477.58 

,    53.588,934.09 


Koyalty 


Natural  gas 


$398.  TA^.  30 

93,  ."WK.  19 

91, 79a  54 

108. 57a  86 

125. 013. 01 


Ga.solino 


$251, 197. 70 
154. 26.V  43 
173. 172.  .W 
107, 07a  00 
116,254.69 


Bonu^s       ! 


$2. 768, 085.  II 

250,  HS^.  91 

3.980.00 

672. 500. 00 

7, 138. 07 


Tofnl 


%M\,  ?..Vk  32a  f.l 
■*.  449. 94.<.  IS 
6.  010. 435. 10 
4.  407,  a'il.  41 
3.  68.'>.  Sh3.  .IS 


817,432.00  1      801.960.41  i      3.702,307.15  1       58.9ia533.« 


California... 

Coloraf  io 

Ix>uismna 

Montana 

New  .Mexiw. 
Oklahoma... 

Utah 

Wyoming... 


$642, 073. 06 

45. 702. 15 

1, 60»>.  07 

73. 677.  27 

30. 022. 84 

107, 752.  03 

im*).  S4 

2.  536,  :*;«.  32 


1929,  by  States 


$6. 030. 46 
1. 484.  14 
2, 022. 43 
3.911.40 
<J,  943.  49 

6.'n7i.'tiJ'i 
m,  549.  47 


$17,641.31 
96.27 


246.49 

1 

$6,848.07  1 

125.54    

6,408.24    ' 

1 

WI.  TM\.  04 


•J90.00 


$665, 744.  S3 

47,2»:'.56 

ia7JSlOf5 

77,5»'.67 

37. 091.  W 

114.1«0.27 

6,."J7:.4< 

2.726.91483 
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Rent,  royalty,  and  bonuses  accrued  from  tninifw  operations  on  public  lands 


1929 

Alabama 

Alaska 

California 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico... 
North  Dakota.. 

Oregon 

Sooth  DakoU.. 

Utah 

Wyoming 


SUltllABT 


1912-1925. 

1926 

1927 

1828 

1929 


Coal 


$ia983.20 

13,182.60 

9.00 

fi9,2fia31 

116.66 

32,966.03 


13,886.58 

24,579.89 

1, 187. 10 

80.00 

105.893.90 

135,849.03 


397,964.30 


Sodium 


Phosphate 


12.268.48 


$1,440.00 


4a  00 


1.44a  00 


790,408.19 
319,626.78 
322,308.12 
372,949.85 
397,964.30 


2,303,257.24 


301.07 
2.160.00 
1,44a  00 
1,440.00 
1,44a  00 


2.308.48 


1.111.38 
695.00 
2,549.41 
2. 510.85 
2,308.48 


6»781.07        9,194.12 


Potash 


$11,989.33 


Donu.ses 


$3oaoo 


184.00 


11,969.33 


I 


484.00 


24, 458. 65 
6.081.78 
6, 217. 60 
9,402.40 

11.969.33 


58,099.76 


148.384.00 

1,566.00 

1, 237. 00 

1.095.00 

484.00 


152,766.00 


Total 


$ia963.20 
18,182.00 
ll,998.3:f 
59;  55a  31 

2,885.14 
32.966.03 

1.48a  00 
13,886.58 
24,763.80 

1, 187. 10 

saoo 

10^803.90 
135,849.0$ 


414,188.11 


964. 663. 29 
330.079.56 
333. 752. 13 
387.417.10 
414,188.11 


2,430,096.10 


ACTIVITIES  ON  NAVAL  PETROLEUM  RESERVES 

On  March  17,  1927,  by  Executive  order,  the  administration  of 
all  naval  petroleum  reserves  was  vested  in  the  Department  of  the 
Navy.  Pursuant  to  a  cooperative  agreement  engineering  supervision 
was  continued  by  the  Geological  Survey  under  the  direction  of  the 
Secretarv  of  the  Navy. 

Statistics  of  the  production  of  petroleum,  natural  gas,  and  natural- 
gas  gasoline  from  naval  petroleum  reserves  are  summarized  as 
follows : 

Boi/alty  accrued  from  naval  petroleum  reserves 

Bj  States 


State 

Petroleum 

Natural  gas 

Oa.«olinp 

$231, 447. 70 
151,^96.95 
163,760.3<l 
162.834.08 
161. 706. 37 

1         Total 

California: 

1921-1925 

1926 

1927 

1928 

1929 

1 

'  $10. 127, 203. 96 
3.187,461.22 

1      3,094.33L59 
1,909,711.11 
1.588.072.32 

$287,996.12 
10a089.27 

90.475.99 
125.866.88 

82.685.76 

1 

:    $10;  646. 737.  78 
3,438,847.44 
3,348,667.91 
2,198,412.07 
1.817.404.45 

19, 901. 87a  20 

687.114.02 

861. 045.  46 

21. 45a  029. 68 

Wyoming: 

1923-1927 

1928 

1929 

763.114.40 
24, 169. 70 
. ... 

44. 765. 64 
7, 952. 86 

7, 104.  55 

1,840.76 

1           814,984.50 
33.963.32 

787. 284. 10 

52.  718.  50 

8,945.31 

848. 947. 91 

ToUl 

1921-1925 

$1U,  685.  GOO.  38 
3, 310.  fi58.  54 

$298,874.65 

114.247.75 

110.204.62 

133. 819.  74 

82, 685.  76 

$231, 485.  45 
152, 480. 36 
169. 643.  75 
164, 674.  84 
151,70<V37 

$11.216.0'.a48 
3,577.386.65 
3. 455,  73a  62 
2. 232. 375. 39 
1.817,4M4.45 

1926 

19i7 

1928 

191.9 

3,  175, 882. 16 
1.933,880.81 
1.  583, 072. 32 

20. 6S9.  1.^4.  30 

739, 832.  52 

K(  1».  990.  77 

22.  i;9S,  977.  59 
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Petroleum,  natural  gas,  and  gasoUne  produced  from  nauat  reserves 

Bj  states 


California: 
1921-1925 

1926 

1927 

1928 

1929 

Wyoming: 
1923-1925 

1926 

1927 

192B 


Petroleum 


Natural  gas 


BarreU 

37,882,945.09 

12,  ^,  702. 16 

12,368,315.70 

9,690,573.93 

8,116,635.96 


Meuttiefeet 

35,544.349.81 

12,917,255.09 

12,328,208.69 

9.077,066.68 

7,711,858.00 


Gasoline 


34.fi0&751.07 
10.851,38161 
24.052.402.13 
24.797,26161 
24,006»262.82 


80,283,172.86 


77. 579, 638. 27 




2,523,213.05 
520,680.00 
357,049.32 
149, 285. 26 

950. 520. 00 
1,458,032.00 
1.958,463.00 

795,854.00 

12SL  117.962.30 


3, 55a  227. 63 


5,162,860.00 


7.829.00 

291,852.00 

1,441.086lOO 

743.179.00 


2,483,896.00 


Total 


1921-1025 

1926 

1927 

1928 

1929 


40,406,158.14 

12,756,382.16 

12,725,365.02 

9,839.859.19 

8,116,685.98 


36,494.809.81 

14,375,287.09 

14,280.671.09 

9,873,820.68 

7,711.-868.00 


34,516,58007 
20,143,134.68 
25,493.436.12 
25,540^442.61 
24, 908;  282. 8S 


83,843.40a49 


82, 742, 507. 27 


130, 601, 858. 3J 


Production  from  naval  petroleum  reserve  No.  3,  in  Wyoming,  was 
definitely  suspended  in  January,  1928.  Supervision  on  this  reserve 
for  the  present  is  confined  to  observation  of  gas  pressure  and  con- 
sultation with  the  Navy  Department. 


ACTIVITIES  ON  INDIAN  LANDS 


On  behalf  of  the  Indian  Service,  the  mineral-leasing  division  ex- 
ercises technical  supervision  over  all  oil  and  gas  operations,  except 
in  the  Osage  Reservation,  Okla.,  and  over  all  mming  operations 
on  tribal  and  allotted  Indian  lands  and  on  Indian  reservations  set 
aside  by  Executive  order.  For  the  performance  of  these  functions 
field  offices  are  maintained  at  Muskogee,  Okmulgee,  Tulsa,  Oklahoma 
City,  Shawnee,  Miami,  and  McAlester,  Okla.;  Jarmington,  N.  Mex.; 
and  Thermopolis,  Wyo.,  and  additional  service  is  provided  from 
other  field  offices  of  the  conservation  branch  as  needed. 

The  supervision  of  oil  and  gas  activities  in  Oklahoma,  exclusive 
of  the  Osage  Reservation,  includes  10,581  leases,  covering  920,008.25 
acres,  on  which  there  are  5,651  producing  oil  and  gas  wells,  sum- 
marized by  jurisdiction  or  Indian  agencies  as  follows : 
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Oil  and  gas  leases  in  Oklahorna  exclusive  of  the  Osage  Reservation 


LeaMA 

'     Total 

1 

W 

;     Pro- 
ducing 

1 

ells 

Being 
drUled 

Total 

ARpncy 

1 

Non- 
producing 

Pro. 
docing 

royiJty  and 
rentals 

Five  CivUiz«d  Tribes: 

Ctafrokee 

, 

887 
A2 

626 
18 

124 

ChoeUw.. 

1 

Cnek 

7,022 

8,230 

M16 

85 

f^wnioole ....  ...  -... 

I****"**""** 

7,022 

1,217 

8,330 

i»416 

85 

$5,646»58&5a 

KlowA  IxKlian  Agency: 

Kiowa 

'           102 
809 

131 

0 
10 
6 
0 
0 

162 

328 

15 

38 

131 

0 

23 

16 

0 

0 

0 

1 
0 
0 
0 

PomtlTM^A 

ApAche. --..-. .— .--. 

\^^ita 

Caddo 

040 

26 

i           674 

30 

1 

150^540.80 

Pawnee  Indian  Agency: 

Ponca . -.--- 

■ 

105 
232 

21 
201 

40 

14 
2 
0 

20 
4 

i              ' — 

200 

234 
21 

221 
58 

58 

2 

0 

56 

83 

'  0 

1 

0 

1 

0 

Otoe 

Tonkawa 

Pawnee . ._.... 

........ 

0» 

40 

738 

140 

2 

224, 58a  61 

Iowa.. 

30 

84 

87 

176 

212 

0 
0 
6 
0 
0 

30 

84 

73 

185 

212 

0 

0 

23 

24 

0 

0 
0 
3 

1 
0 

Pottawatomie 

fhawnef... .. 

560 

15 

584 

47 

4 

278,148.23 

Cbeyenne  and  Arapaho  Indian  Agency. 

206 

0 

206 

0 

0 

9a;0M.88 

Grand  total 

0,234 

1,207 

10,531 

5,651 

02 

6»  801, 05a  00 

Outside  Oklahoma  supervision  was  exercised  over  oil  and  gas 
leases  on  tribal  and  restricted  allotted  Indian  lands  as  follows : 


Oil  and  gas  leases  on  Indian  lands  outside  Oklahoma 


state  and  tribe 


Colorado: 

Ute  tribal 

Montana: 

Blackfeet  tribal 

Blackfeet  allotted 

Crow  tribal 

Crow  allotted , 

Kew  Mexico: 

Navak)  tribal , 

Nava^  0,  Executive  otdtr. 

Navajo  allotted , 

XJtab: 

Navajo,  Executive  order. 
Wyoming: 

Shoshone  tribal 

Shoehone  allotted 


•  Awaiting  Anal  execution. 


Being 
tested 


1 
0 
4 
0 

3 
2 
0 


1 
3 


20 


Produc- 
ing 


0 
0 
1 
2 

3 
0 
0 


13 

8 


30 


Nonpro- 
during 


3 
10 

6 
05 

0 

2 

43 


48 
5 


Under 
supervi- 
sion 


220 


8 

10 

7 

07 

12 

2 

43 

1 

61 
13 


256 
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Coal. — Supervision  of  eoai-mining  operations  in  lD2i)  included 
in  Oklahoma  14  producing  and  49  inactive  leaseholds  involving 
lands  of  Cherokee,  Choctaw,  and  Creek  Indians,  which  produced 
80,101  tons  of  coal  having  a  royalty  and  rental  value  of  $11,684.14^ 
and  86  productive  and  32  inactive  leaseholds  involving  segregated 
Choctaw  and  Chickasaw  lands,  which  produced  560,979  tons  or  coal 
havdng  a  royalty  value  of  $50,934.59.  In  Colorado  it  included  S8 
leases,  2  licenses,  and  8  prospecting  jjormits  involving  ceded  lands  of 
the  Ute  Indians,  from  which  the  rent  and  royalty,  aggregating 
$11,516.63,  was  expedited  to  the  tribe,  and  1  tribal  lease  involving  land 
in  the  Southern  ITte  Reservation.  Periodic  inspection  was  made  of 
operations  at  2  coal  mines  each  on  the  Southern  Navajo  and  Western 
Navajo  Reservations  in  Arizona;  1  coal  mine  each  on  the  Northern 
Navajo,  Eastern  Navajo,  and  Zuni  Reservations  in  New  Mexico: 
and  1  leasehold  involving  land  in  the  Uintah  and  Ouray  Reserva- 
tion in  Utah. 

In  cooi)eration  with  the  Okh»lioma  Geological  Survey,  the  geo- 
logic examination  of  the  coal  resources  of  the  Stigler-Muskogee 
district,  Oklahoma,  begun  in  1927,  was  continued. 

Leaxl  and  zinc. — Supervision  of  lead  and  zinc  mining  operations 
involved  50  departmental  leases  for  6,284  acres  of  restricted  lands 
of  the  Quapaw  Indians  in  Oklahoma.  Production  from  these  lease- 
holds aggregates  14.2  per  cent  of  the  zinc  and  3.9  per  cent  of  the 
lead  mined  in  the  United  States.  The  royalty  for  the  fiscal  year^ 
$848,219.49,  was  9.63  i>er  cent  of  the  sale  value  of  the  ore  mined. 
Zinc  and  lead  were  firet  mined  on  the  Quapaw  Reservation  in  1902 
in  the  old  Lincolnville  field;  in  1907  the  Commerce  field  was  opened, 
and  in  1914  the  Picher  field  was  discovered.  Production  has  in- 
creased greatly  since  1917  and  now  represents  about  62  |>er  cent  of 
the  total  value  of  the  lead  and  zinc  produced  in  the  Tri-State  dis- 
trict. One  lead  and  zinc  lease  under  siij>ervision  on  i-estricted 
Cherokee  lands  in  Oklahoma  was  unproductive  in  1928. 

Miscellaneous  minerals. — ^Inspectional  and  advisory  service  was 
provided  in  1928  in  connection  with  existing  or  proposed  operations 
mvolving  2  iron-ore  deposits  on  the  Fort  Apache  Reservation  and 
2  asbestos  mines  on  the  San  Carlos  Reservation,  Ariz.;  7  radium- 
ore  leaseholds  on  the  Northern  Navajo  Reservation,  Ariz.:  3  vol- 
canic-ash leaseholds  on  restricted  lands  of  the  Five  Civilized  Tribes, 
Oklahoma;  and  1  marl  and  3  metalliferous  leaseholds  on  the  Pyra- 
mid Lake  Reservation,  Nev. 

OTHER  COOPERATIVE  WORK 

The  division  cooperated  with  the  Bureau  of  Mines  and  Bureau 
of  Standards  in  connection  with  tests  of  mine  stoppings  to  withstand 
explosions  of  gas  and  coal  dust;  with  the  Bureau  of  jSIines  in  its 
rock-dusting,  ventilation,  and  experimental  mine  programs  antl  its 
oil  and  gas  technologic  investigations;  with  the  Bureau  of  Reclama- 
tion in  reporting  on  the  plant  and  coal  mine  at  Willist(m,  N.  Dak.: 
\vith  the  National  Research  Council  on  the  conservation  of  the  scien- 
tific results  of  drilling  and  the  improvement  of  drilling  methods  ami 
eqiiipment;  \yith  the  Alaska  Railroad  in  maintaining  the  Eska  coal 
mine  in  condition  for  production;  and  with  the  General  Land  Office 
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and  Bureau  of  Mines  in  extinguishing  fires  in  coal  deposits  on  the 
public  domain. 

In  cooperation  with  the  technical  committee  on  the  scientific  classi- 
fication of  coals  of  the  American  Society  for  Testing  Materials,  the 
Bureau  of  Mines,  and  the  fuel  research  laboratories  of  the  Mines 
33ranch,  Department  of  Mines,  Canada,  many  samples  of  subbitumi- 
nous  and  low-rank  bituminous  coals  were  collected  by  the  mining 
engineers  of  the  Denver,  Billings,  and  Salt  Lake  City  offices.  These 
samples  were  submitted  to  the  Bureau  of  Mines,  where  slacking  tests 
and  analyses  were  made. 

STATE  BENEFITS  AND  COST  OF  SUPERVISION 

Leasess  and  permits  involving  publicly  owned  mineral  deposits 
have  been  issued  in  21  of  the  States  and  Alaska.  Such  States 
receive  imder  the  act  of  February  25,  1920,  directly,  without  expense 
to  themselves,  37.5  per  cent  of  all  royalties,  rentals,  and  bonuses 
derived  from  leases  and  permits  within  their  respective  boundaries 
and  participate  likewise  in  the  benefits  resulting  from  the  expendi- 
ture of  an  additional  52.5  per  cent  of  the  funds,  by  the  Bureau  of 
Reclamation.  Only  10  per  cent  of  this  money  is  retained  in  the 
Treasury  of  the  United  States. 

Alaska,  however,  receives  all  net  profits  from  the  operation  of 
Oovernment  mines  as  well  as  all  royalties  and  rentals  received  from 
leasing  operations.  This  money  is  deposited  in  a  special  fund  and 
applied  to  the  reimbursement  of  the  Federal  Government  for  the 
construction  of  railroads  in  that  territory. 

Since  the  inception  of  the  mineral  leasing  acts  a  total  of  $61,340,- 
631.84  has  accrued  from  royalty,  rent,  and  bonuses.  More  than  99.5 
per  cent  of  this  amount  has  been  paid  into  the  United  States 
Treasury.  Twenty  States  an<l  Alaska  have  benefited  thereby  with- 
out expense  to  themselves. 

Preliminary  estimates  indicate  that  the  cost  of  the  supervisory 
work  of  the  mineral  leasing  division  averaged  less  than  3  per  cent 
of  the  aggregate  income  from  the  leases  on  public  and  Indian  lands 
m  the  fiscal  year  1929.  This  indicates  a  slight  increase  in  super- 
visory cost  compared  with  1928,  chargeable  principally  to  the  decline 
in  the  total  value  of  the  minerals  produced. 

WORK  ON  PUBLICATIONS 
TEXTS 

BERNARD  H.  LANE,  EJttor 

During  the  year  16,601  pages  of  manuscript  were  edited  and  pre- 
pared for  printing  by  the  section  of  texts,  and  2,677  galley  proofs 
and  14\814  page  proofs  were  read  and  corrected.  Indexes  were 
prepared  for  31  puolications,  covering  6,291  pages.  Copy  and  proof 
or  stencils  for  1,262  pages  of  multigraph  and  mimeograph  matter 
were  read.  At  the  end  of  the  fiscal  year  four  persons  were  employed 
in  this  section. 

74196—29 6 
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ILLUSTRATIONS 

C.  A.  WECKERLY,  CkltJ  Jlhutridor 

Tlie  number  of  drawings  and  photographs  prepared  by  the  section 
of  illustrations  was  2,738,  including  253  maps,  804  sections  and  dia- 
grams, 512  photographs,  and  1,109  paleontologic  drawings;  181  mis- 
cellaneous jobs  were  also  done  by  the  section.  The  illustrations 
transmitted  to  accompany  36  reports  numbered  819,  to  be  reproduced 
by  chromolithography,  photolithography,  half-tone,  and  zinc  etch- 
ing. The  number  of  proofs  received  and  examined  was  969.  At  the 
end  of  the  year  material  for  illustrating  20  reports  was  in  hand.  The 
section  consists  of  eight  employees. 

GEOLOGIC  EDITING  AND  DRAFTING  OF  MAPS  AND  ILLUSTRATIONS 

GEORGE  W.  STOSE,  EiiUu  vf  Geobgk  Map* 

The  geologic  map  of  New  Mexico  was  completed  as  a  folio  during 
the  year.  The  Fairfield-Gettysburg  (Pa.)  folio  was  nearly  com- 
pleted, all  but  its  structure  maps  having  been  printed.  The  maps 
and  sections  of  the  Coatesville-West  Chester  (Pa,)  and  Gatfney- 
Kings  Mountain  (S.  C.-N.  C.)  folios  reached  stone  proof.  The 
maps  of  the  Somerset-Windber  (Pa.)  and  Montevallo-Colunibiana 
(Ala.)  folios  were  engraved.  The  maps  of  the  Boston  (Mass.)  folio 
were  approved  for  engraving.  The  Hollidaysburg-Huntingdon 
(Pa.)  folio  was  prepared  for  engraving. 

^faps  and  illustrations  for  29  reports  other  than  folios  were 
edited  for  geology  in  the  section,  and  60  geologic  maps  and  illustra- 
tions for  17  reports  were  drawn  for  geologists  of  the  geologic  branch. 
Material  progress  was  made  on  the  compilation  of  the  geologic  map 
of  the  United  States.  The  geologic  map  of  Virginia,  compiled  in 
the  section  in  cooperation  with  tlie  Virginia  Geological  Survey, 
wa^'  ])uhlished  during  the  year.  The  geologic  map  of  Florida  was 
edited  and  published  for  tKe  Florida  Geological  Survey.  The  geo- 
logic map  of  Arkansas  was  edited  and  prepared  for  printing  for 
the  Arkansas  Geological  Survey,  and  the  map  reached  color  proof. 
The  geologic  map  of  Kentucky  was  edited  and  prepared  for  prmtinff 
for  the  Kentucky  Geological  Survey,  and  the  map  was  engraved. 
The  compilation  of  the  geologic  map  of  Pennsylvania  for  the  Penn- 
sylvania Topogi'aphic  and  Geologic  Survey  was  completed. 

INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

W.  M.  BEAMAN.  ChitJ 

During  the  year  57  new  topograj)hic  maps  were  edited  and  trans- 
initt(Ml  for  engraving,  164  published  topographic  maps,  9  State  maps, 
and  11  State  index  circulars  were  edited  for  reprint,  and  '289  maps 
were  edited  as  illustrations  for  Geological  Survey  reports — a  total  of 
530  maps  edited.  Fii'st,  second,  combined,  and  woodland  proofs  of 
engravings  for  new  topographic  maps  and  reprints  numbering  432 
and  proofs  of  maps  repi'oduced  by  ])hotolithogra|)hy  in  one  to  three 
colors  numbering  168  were  read.  At  the  end  of  the  year  109  new 
topographic  maps  were  in  progress  of  engraving  and  printing  and 
154  new  topographic  maps  and  projects  were  in  preparation  for  sub- 
mission for  reproduction. 
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DISTRIBUTION 

R.  C.  SHELSE,  aotf 

A  total  of  334:  publications,  comprising  59  new  books  and  pam- 
phlets, 1  new  geologic  folio,  76  new  or  revised  topographic  and  other 
maps,  and  200  reprinted  topographic  and  other  maps,  were  received 
by  the  division  of  distribution  durinjj  the  year.  A  number  of 
special  pamphlets  and  forms  for  administrative  use  were  also  de- 
livered and  distributed.  The  total  units  of  all  publications  received 
numbered  128,231  books  and  pamphlets,  5,140  geologic  folios,  and 
758,542  topographic  and  other  maps,  a  grand  totd  of  ^1,913. 

The  division  distributed  129,478  books  and  pamphlets,  9,826 
geologic  folios,  and  835,851  maps,  a  grand  total  of  975,155,  of  which 
8,910  geologic  folios  and  717,349  maps  were  sold.  The  sum  received 
and  deposited  in  the  Treasury  as  the  result  of  sales  of  publications 
was  $49,289.38,  including  $45,050.14  for  topographic  and  geologic 
maps  and  $4,239.24  for  geologic  folios.  In  addition  to  this  $2,823.54 
was  repaid  by  other  establisliments  of  the  Federal  Government  at 
whose  request  maps  or  folios  were  furnished.  The  total  receipts, 
therefore,  were  $52,112.92. 

The  division  received  and  answered  89,167  letters. 

ENGRAVING  AND  PRINTING 

S.  J.  KVBEL,  Chief  Entrater 

During  tlie  fiscal  year  67  new  topographic  maps  were  engrave<l 
and  printed,  including  7  revised  maps.  Two  fractional  sheets  for 
Trempealeau  County,  Wis.,  were  also  engraved  but  not  printed. 
Seven  new  maps  were  photolithographed  and  printed,  and  extra 
copies  of  2  geologic  maps  from  folios  were  printed,  making  a  total 
of  76  new  maps  printed  and  delivered.  Corrections  were  engraved 
on  the  plates  of  164  maps.  Reprint  editions  of  190  engraved  topo- 
graphic maps  and  10  photolithographed  State  and  other  maps  were 
Krinted  and  delivered.  In  addition,  52  new  topographic  maps  had 
een  engraved  and  were  in  press  June  30,  and  the  engraving  of  16 
other  new  topographic  maps  was  nearly  completed.  Of  new  and  re- 
printed maps,  261  different  editions,  amounting  to  754,592  copies, 
were  delivered.  One  new  geologic  folio  was  printed,  its  edition 
amounting  to  5,140  copies.  Extra  geologic  sheets  of  folios  number- 
ing 690  copies  were  also  delivered. 

OTHER  GOVERNMENT  MAP  PRINTING 

A  large  amount  of  work  was  done  for  the  (ioverinnent  Printing 
Office,  the  office  of  the  Secretary  of  the  Interior,  the  Bureau  of 
Reclamation,  Bureau  of  Education,  General  Land  Office,  National 
Park  Service.  Office  of  Indian  Affairs,  Alaska  Railroad,  Bureau  of 
Pensions,  St.  Elizabeths  Hospital,  Bureau  of  Public  Roads,  Bureau 
)f  Agricultural  Economics,  Bureau  of  Plant  Industry,  Forest  Service, 
Bureau  of  Biological  Survey,  Bureau  of  Entomology,  Weather  Bu- 
reau, Plant  Quarantine  and  Control  Administration,  Bureau  of 
Standards,  Bureau  of  Lighthouses,  Bureau  of  Foreign  and  Domestic 
Commerce,  Bureaii  of  Mines,  Bureau  of  Fisheries,  Federal  Radio 
Jommission,  Department  of  Labor,  Department  of  State,  War  Depart- 
ment. Post  Office  Department,  Treasury  Department,  Department  of 
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A^iciilture,  Department  of  Commerce,  Interstate  Commerce  Com- 
mission, FederalTower  Commission,  National  Capital  Park  and  Plin: 
ning  Commission,  Commission  of  Fine  Arts,  International  Boundarr 
Commission,  International  Exposition  (Seville,  Spain),  Smithsonitn 
Institution,  Bureau  of  the  Public  Health  Service,  Office  of  the  Chief 
of  Engineers,  United  States  Marine  Corps,  Federal  Board  for  Voci- 
tional  Education,  United  States  Veterans'  Bureau,  Architect  of  the 
Capitol,  Washington  Suburban  Sanitary  District,  Library  of  Con- 
gress, Philadelpnia  Regional  Planning  Federation,  Purdue  Uni- 
versity, and  the  States  of  New  Hampshire,  Georgia,  New  Mexica 
Florida,  Virginia,  North  Carolina,  Tennessee,  Texas,  and  Delaware. 
This  work  done  for  other  branches  of  the  Government  and  State 
governments  included  many  reprints,  and  the  charges  for  it  amounted 
to  about  $135,000,  for  which  the  appropriation  for  engraving  and 
printing  geologic  and  topographic  maps  was  reimbursed. 

Transfer  impressions  numbering  400  were  made  during  the  year, 
including  200  furnished  to  contacting  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  5  furnished  to  other 
branches  of  the  Government,  72  furnished  to  State  surveys,  and  123 
furnished  to  private  firms.  The  amount  turned  over  to  miscellaneous 
receipts  was  |633.15. 

Of  contract  and  miscellaneous  work  of  all  kinds,  2,611,671  copies 
were  printed.  Including  topographic  maps  and  geologic  folios,  a 
grand  total  of  3,372,093  copies  were  printed  and  delivered. 

PHOTOGRAPHIC  LABORATORY 

The  output  of  the  photographic  laboratory  consisted  of  11,103  nega- 
tives (4,215  wet,  of  which  3,408  were  for  photolithographs),  60  paper, 
1,807  dry,  and  5,021  field  negatives) ,  645  lantern  slides,  25,931  prmts 
(4,085  maps  and  diagrams  and  21,846  photographs  for  illustrations), 
3,052  zinc  plates,  201  zinc  etchings,  47  celluloid  prints,  99  lantern 
slides  colored,  1  transparency  colored,  24  prints  colored,  and  1,600 
prints  mounted. 

ADMINISTRATION 

JUUAN  D.  SEARS.  AJminUtraUoe  (kohgM 
JOHN  J.  MADICAN.  ChitfOtrk 

The  administrative  geologist  assists  the  director  in  all  phases  of 
general  administration,  periornis  special  tasks  assigned  to  him  by 
the  director  from  time  to  time,  serves  as  acting  director  in  the  di- 
rector's absence,  and  has  special  supervision  over  the  section  of 
illustrations. 

The  chief  clerk,  in  addition  to  performing  the  duties  usually  per- 
taining to  that  office,  serves  as  budget  officer  and  exercises  adminL^- 
trative  supervision  over  the  divisicm  of  engraving  and  printin/r. 
the  division  of  distribution,  tlie  section  of  correspondence  ami 
records,  the  section  of  accounts,  the  li^rurv,  and  the  division  of  field 
equipment. 

CORRESPONDENCE  AND  RECORDS 

C.  A,  KING,  Chief 

The  work  of  the  section  of  correspondence  and  i*ecx)rds  was  of 
the  same  general  character  as  during  the  fiscal  year  1928. 
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Mails,  fil^^  and  records. — ^During  the  year  101^99  pieces  of  mail, 
of  whicn  1,864  were  registered,  were  opened  and  referred.  In  addi- 
tion 160,162  letters  were  received  direct  by  the  other  divisions,  mak- 
injz  a  total  of  261,461,  a  decrease  of  6  per  cent  compared  with  1928. 
Or  the  letters  opened  in  this  section  20,173  contained  $49,614.94 
remitted  for  Geological  Survey  publications.  In  addition  $2,085.97 
was  received  as  direct  office  cash  sales^  making  a  total  of  $51,700.91. 
The  number  of  ordinary  letters  mailed  through  the  section  was 
62,351 ;  of  registered  letters  and  packages,  952.  In  addition,  163,226 
pieces  of  mail  were  sent  out  direct  from  other  divisions.  The  total 
number  of  outgoing  pieces  of  mail  for  the  Geological  Survey  was 
225^574. 

Freight  and  express. — ^During  the  year  3,474  pieces  of  freight  and 
express  were  handled,  1,798  outgoing  and  1,670  incoming. 

Personnel. — Tlie  roll  of  Secretaries  appointees  numbered  997  at 
the  end  of  the  fiscal  year,  120  more  than  at  the  end  of  1928.  The 
total  number  of  changes  in  personnel  was  536,  which  included  252 
appointments,  132  separations,  and  152  miscellaneous  changes. 

During  the  calendar  year  1927,  16,303  days  of  annual  leave  and 
3,138  days  of  sick  leave  were  granted,  being  68  per  cent  of  the  amount 
of  annual  leave  which  could  have  been  taken  and  13  per  cent  of  the 
sick  leave  it  would  have  been  possible  to  grant.  In  addition,  6,601 
days  of  leave  without  pay  and  lurloughs  were  gi'antod. 

UBRARY 

J.  L.  v.  MtCORD,  Uhmrtm 

The  year's  accessions  to  the  library  comprised  13,271  books,  pam- 
phlets, and  periodicals  and  747  maps.  The  recorded  loans  were 
6,391  books  and  186  maps,  in  addition  to  those  used  by  the  7,488 
readers  who  consulted  the  library  in  person.  The  catalogue  was  in- 
creased bv  the  addition  of  7,616  cards.  Title  entries  to  the  number 
of  422  were  furnished  to  the  Library  of  Congress  for  printing,  the 
proof  reading  of  which  involved  121  galleys.  Correspondence  han- 
dled included  2,124  letters  received  and  2,063  letters  sent.  Letters 
and  other  writings  in  foreign  languages  to  the  numl^er  of  142  were 
translated  for  other  divisions  of  the  Geological  Survev.  Volumes  to 
the  number  of  1,080  were  collated  and  prepared  for  bmding,  and  573 
newly  bound  volumes  were  labeled,  plated,  and  shelf  listed.  Numer- 
ous loans  were  made  to  libraries  both  in  Washington  and  in  other 
places,  and  a  considerable  volume  of  reference  work  was  done  in 
the  usual  course  of  the  library's  service  to  specialists  and  students, 
both  those  in  the  Geological  Survey  and  others.  Work  on  the 
bibliography  of  North  American  geology  has  continued. 

ACCOUNTS 

C.  K.  FRANCIS.  Chief 

Condensed  statements  covering  the  expenditures  from  Federal 
funds  during  the  year  are  given  on  the  following  pages.  The 
amounts  expended  by  States  for  cooperative  work  are  set  forth  in 
the  reports  of  the  field  branches. 
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ANNUAL  REPORT 

OF  THE 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


Department  of  the  Interior, 

Geological  Survey, 

October  J5, 1930. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geo- 
logical Survey  for  the  fiscal  year  1930  included  13  items,  amounting 
to  $2,182,671.  In  addition  $150,000  was  appropriated  lor  printing 
and  binding  for  the  Greological  Survey,  and  an  allotment  of  $12,960 
for  miscellaneous  supplies  was  made  from  appropriations  for  the 
Interior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended 
is  given  at  the  end  of  the  report.  The  oalance  on  July  31  was 
$8,149. 

The  total  amount  of  funds  made  available  for  disbursement  by 
the  Geological  Survey,  together  with  State  funds  directly  disbursed 
for  work  administered  by  the  Federal  oflScials,  was  $4,212,294. 

A  LOOK  AHEAD 

The  work  of  scientific  investigation  is  a  continuing  work,  and  its 
field  always  expands,  never  contracts.  So  in  beginning  a  second 
half  century  of  service  to  the  Nation  the  United  States  Geological 
Survey  Iooks  out  over  wider  opportunities.  Its  fiftjr-first  year  has 
been  the  largest  and  broadest  year  of  its  history  m  expenditures 
and  in  activities.  More  than  $4,000,000  was  expended  in  highly 
specialized  service,  yielding  results  much  varied  in  type  but  alike 
in  contributing  to  the  industrial  development  of  the  country  and 
widening  man^  understanding  of  his  environment. 

Only  an  observer  with  shortened  and  narrowed  vision  can  forecast 
the  termination  or  even  any  curtailment  of  such  activities  as  those 
of  the  Geological  Survey.    Like  the  Department  of  the  Interior  as 
a  whole,  the  Geological  Survey  has  been  most  intimately  connected 
with  western  development,  and  that  development  is  to-day  far  from 
completed.     It  is  true  that  the  strictly  exploratory  work  of  the 
Geological   Survey  is  now   in   large  measure  confined  to  Alaska, 
but  the  more  intensive  phases  of  agricultural,  industrial,  and  min- 
ing development  have  barely  been  begun  in  much  of  the  western 
territory.    Indeed,  with  less  than  half  of  the  area  of  the  United 
States  covered  by  accurate  topographic  maps  and  with  an  endless 
variety  of  geologic   problems  awaiting  attention,  the  exploration 
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of  the  Nation's  resources  can  hardly  be  regarded  as  completed,  and 
their  full  utilization  is  plainly  a  matter  of  the  somewhat  distant 
future.  In  a  year  when  its  engineers  are  blazing  trails  in  the  for- 
ests of  the  extreme  northeast  and  northwest  corners  of  the  country, 
he  is  a  rash  prophet  who  sees  a  speedy  completion  of  the  investiga- 
tions of  the  Ureological  Survey — ^he  fails  to  realize  that  our  country 
is  still  young. 

Some  measure  of  the  increasing  activity  of  the  Geological  Survey 
is  afforded  in  the  statistical  record  of  its  fifty-first  year.  As  com- 
pared with  the  preceding  year,  the  fiscal  year  1930  shows  increases 
of  nearly  10  per  cent  in  total  expenditures,  nearly  20  per  cent  in  new 
maps  issued,  and  nearly  30  per  cent  in  number  of  book  publications. 
The  personnel,  of  which  more  than  80  per  cent  is  professional  in 
type,  was  larger  than  even  in  the  years  when  the  Bureau  of  Minci? 
was  a  branch  of  the  organization.  Indeed,  the  appropriations  this 
year  exceeded  by  50  per  cent  those  for  1910,  the  last  year  before 
the  Bureau  of  Slines  was  separated  from  the  Geological  Survey, 
and  the  total  expenditures  in  1930,  including  cooperative  fund's, 
were  more  than  double  those  in  1910.  This  20-year  period  since 
the  separation  of  these  two  services  specially  directed  to  the  promo- 
tion of  the  mining  industry  has  been  one  of  notable  growth  for 
both;  yet  because  of  the  postwar  economies  their  growth  has  not 
approached  that  of  the  industry  they  serve. 

Fifty  years  ago  Director  King  in  writing  on  this  same  subject— 
the  future  of  the  Geological  Survey — pointed  out  that  we  were  then 
only  "at  the  very  threshold  of  the  mdustrial  life  of  the  Repub- 
lic   ;  and  he  outlined  the  need  of  facts  as  to  the  primary  or  raw- 
material  industries.    His  forecast  of  the  future  growth  of  the  mineral 
industry  and  of  the  scale  on  which  the  Greological  Survey  should 
carry  on  its   fact-finding   investigations  has   proved   surprisingly 
far  short  of  the  facts,  both  estimates  being  less  than  a  quarter  of 
what  we  now  know  to  be  the  truth.    Plainly,  even  that  far-seeing 
scientist  failed  to  grasp  completely  the  problem  of  the  material  de- 
velopment of  our  country.    And  so  to-aay  the  vanishing  point  of 
our  look  ahead  also  may  fall  far  short  of  true  perspective. 

The  discovery  of  geology  by  industry  in  recent  years  has  placed 
the  small  corps  of  Government  scientists  under  new  and  laruer 
obligations.  The  army  of  geologists  and  engineers  in  commercial 
work  necessarily  look  to  the  Federal  service  for  the  collection  of 
geologic  facts  and  the  working  out  of  new  generalizations  and 
principles.  Practical  men  realize  that  pure  research  of  to-day  is 
applied  science  of  to-morrow,  and  they  ask  their  Government  to 
furnish  the  fundamentals. 

High-pressure  industrial  development  throughout  the  country  has 
involved  an  increasing  demand  for  raw  materials,  with  a  correspond- 
ing larger  need  of  basic  engineering  information.  It  is  significant 
that  the  demand  for  intensive  study  of  ore  possibilities  is  most  ac- 
tive to-day  in  the  same  mining  States,  Colorado  and  Nevada,  where 
the  first  mining  work  of  the  Geological  Survev  was  done,  the  produc- 
tion of  the  epoch-making  monographs  on  Leadville,  Eureka,  and 
the  Comstock,  which  had  as  their  purpose  to  meet  the  anxious  de- 
sires "of  miners  as  well  as  of  students  of  geology  and  economy." 
The  Geological  Survey's  special  duty  to  help  keep  up  the  flow  of 
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raw  materials  to  industry  is  greater,  not  less,  than  it  was  60 
Years  a^o. 

Another  phase  of  Governmental  activity  hardly  foreseen  in  the 
beginning  of  the  Geological  Survey's  existence  is  the  degree  to 
which  the  public  domain  is  administered  on  a  scientific  basis.  In 
the  20  years  beginning  in  1907  approximately  a  million  dollars  was 
spent  for  geologic  work  in  areas  in  which  the  Federal  Government 
owns  coal  lands.  Upon  this  investment  of  appraising  its  property 
the  Government  is  now  collecting  between  $400,000  and  $500,000  a 
year  in  royalties  from  coal  mined  from  Government  leases.  The 
Government  oil  and  gas  leases  have  been  still  more  productive,  al- 
though the  chief  contribution  of  this  service  to  the  public  interest 
has  been  the  conservation  of  the  natural  resources  belonging  to  the 
people.  Even  more  important,  however,  than  the  enforcement  of 
the  best  economic  practices  by  the  Federal  engineers  is  their  contribu- 
tion to  the  conservation  of  life  and  health,  both  the  zinc  and  the 
coal  mines  under  Federal  supervision  showing  better  accident  rec- 
ords than  other  mines  in  the  same  States.  Larger  attention  to  the 
Government's  real-estate  business  in  classifying  the  unused  public 
lands  and  in  supervising  mining  leases  would  pay  good  dividends. 

The  investigations  of  water  resources,  which  at  nrst  sought  simply 
the  answer  to  the  agricultural  problem  presented  by  the  wide  ex- 

Sanses  of  arid  land  m  the  West,  now  serve  many  purposes.  Power 
evelopment  on  a  scale  not  approached  elsewhere  in  the  world  has 
furnished  added  incentive  to  accurate  stream  measurement,  and  the 
quality  as  well  as  the  quantity  of  water  available  for  industrial  and 
municipal  use  is  now  found  an  absolutely  necessary  subject  of  study 
in  all  parts  of  the  United  States.  As  the  Secretary  of  the  Interior 
has  said,  "  In  controlled  water  lies  the  future  of  our  country."  The 
exceptional  drought  of  the  present  year  has  demonstrated  to  the 
public  at  large  how  essential  an  adequate  supply  of  water  is  to  mod- 
em life  in  all  its  phases.  This  fiela  of  investigation  is  expanding. 
A  similar  evolution  has  taken  place  in  topographic  mapping. 
The  work  that  produced  the  small-scale  reconnaissance  type  or  map 
has  given  place  to  more  and  more  detailed  surveying,  with  a  product 
that  can  be  used  in  planning  engineering  projects.  New  standards 
and  new  methods  are  constantly  improving  these  maps,  which  as  yet 
cover  less  than  half  the  area  oi  the  United  States.  There  is  urgent 
need  of  completing  these  maps  for  use  by  this  generation,  but  even 
were  that  end  attained,  the  expansion  of  industrial  projects  and  the 
advance  of  urban  developments  would  necessitate  a  continuing  pro- 
gram of  revision  and  resurvey  to  make  these  "mother  maps"  of  full 
and  permanent  utility. 

The  present  accumulation  of  unanswered  requests  for  needed 
work,  the  embarrassing  abundance  of  untouched  problems,  and  the 
broad  expanse  of  unoccupied  fields  afford  little  basis  indeed  for  any 
feeling  that  the  activity  of  the  Geological  Survey  will  soon  reach 
any  state  of  diminishing  returns.  Bather,  the  prospect  of  investi- 
^tions  that  promise  large  returns  of  public  benefit  becomes  more 
inviting  as  the  work  expands.  Not  less  attractive,  too,  is  the  field  of 
scientific  inquiry  that  yields  products  needed  for  educational  and 
cultural  use.  Jropular  interest  in  science  makes  a  legitimate  de- 
mand upon  the  Federal  scientific  bureaus. 
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In  short,  the  Geological  Survey  is  a  fact-finding  agency,  collect- 
ing and  presenting  the  information  regarding  the  country^  natural 
resources  necessary  for  the  formulation  of  a  national  plan.  The  de- 
mand for  such  facts  will  continue  as  long  as  our  people  continue  to 
carry  on  commerce  and  industry  by  a  more  intensive  conquest  of 
nature. 

That  "  we  are  but  started  as  a  Nation  "  was  the  text  of  Secretary 
Wilbur's  message  at  the  formal  opening  of  the  project  of  harnessing 
the  Colorado  Kiver.  And  every  citizen  of  vision  realizes  that  the 
future  of  this  continent- wide  country,  blessed  though  it  is  with  most 
of  the  natural  advantages,  must  be  built  on  more  substantial  founda- 
tions than  those  laid  in  the  days  of  pioneer  settlement  and  exploi- 
tation. Our  wealth  of  resources  must  be  more  wisely  used  in  the 
li^ht  of  better  science  and  better  engineering.  The  prospects  for 
winning  a  prosperity  more  generally  distributed  and  more  firmly 
eiAablisned  furnish  the  incentive  for  applying  science  to  national 
welfare. 

The  one  hundredth  report  of  the  Director  of  the  United  States 
Geological  Survey  may  be  expected  to  be  simply  a  report  of 
progress. 

PUBLICATIONS  OF  THE  YEAR 

The  following  publications  were  issued  during  the  fiscal  year  1930: 

ANNUAL  BEPOBT 

Fiftieth  Annual  Report  of  the  D. rector  of  the  Geological  Survey. 

MONOGRAPH 

55.  Titanotheres  of  ancient  Wyoming,  Dakota,  and  Nebraska,  by  H.  F.  Osbom. 

PBOFBSBIONAL  PAPEBS 

154.  Shorter  contributions  to  general  geology,  1928. 

154-A.  Moraines  and  shore  lines  of  the  Lake  Superior  Basin,  by  Frank  Leverett 

155.  The  flora  of  the  Denver  and  associated  formations  of  Colorado,  by  F.  E 

EInowlton. 

156.  Revision  of  the  lower  Eocene  Wilcox  flora  of  the  Southeastern  States, 

with  descriptions  of  new  species,  chiefly  from   Tennessee  and  Ken- 
tucky, by  E.  W.  Berry. 
158.  Shorter  contributions  to  general  geology,  1929. 
158-B.  The  contact  of  the  Fox  Hills  and  Lance  formations,  by  C.  B.  Dobbin 

and  J.  B.  Reeside,  jr. 
168-C.  The  Helderberg  group  of  parts  of  West  Virginia  and  Virginia,  by  F.  M. 

Swartz. 
158-D.  Petrography  of  the  Pioche  district,  Lincoln  CJounty,   Nev.,  by  J.  I*- 

Gillson. 
158-B.  The  varves  and  climate  of  the  Green  River  epoch,  by  W.  H.  Bradley. 
158-F.  CJontact  metamorphism  of  the  rocks  in  the  Pend  Oreille  district,  northern 

Idaho,  by  J.  L.  Gillson. 
158-G.  Early  Pleistocene  glaciation  in  Idaho,  by  C.  P.  Ross. 
158-H.  The  flora  of  the  Frontier  formation,  by  E.  W.  Berry. 
158-1.  Borate  minerals  from  the  Kramer  district,  Mohave  Desert,  Calif.,  by 

W.  T.  Schaller. 
ie5-A.  Lithologic  studies  of  fine-grained  Upper  Cretaceous  sedimentary  rocks 

of  the  Black  Hills  region,  by  W.  W.  Rubey. 
165-B.  A  flora  of  Green  River  age  in  the  Wind  River  Basin  of  Wyominf,  by 

E.  W.  Berry. 


PUBLICATIONS  OF  THE  YEAR 


BULLETINS 


71)7.  Mineral  resources  of  Alaska,  report  ou  progress  of  investigations  in  1926, 

by  P.  S.  Smith  and  others. 
7119.  Geology  of  the  McCalls  Ferry-Quarryville  district,  Pa.,  by  E.  B.  Knopf 

and  A.  I.  Jonas. 
SOO.  Geology  and  mineral  deix)sits  of  southeastern  Alaska,  by  A.  F.  Buddng- 

ton  and  Theodore  Chapin. 
806.  Contributions    to   economic   geology    (short   papers   and   preliminary    re 

ports),  1928.  Part  II,  Mineral  fuels. 

808.  Geology  of  the  De  Queen  and  Caddo  Gap  quadrangles,  Ark.,  by  H.  D. 

Miser  and  A.  H.  Purdue. 

809.  Formulas  and  tables  for  the  construction  of  polyconlc  projections,  com- 

piled by  C.  H.  Blrdseye. 

810.  Mineral  resources  of  Alaska,  report  on  progress  of  Investigations  In  1927, 

by  P.  S.  Smith  and  others. 
81(X-B.  The  Chandalar-Sheenjek  district,  Alaska,  by  J.  B.  Mertie,  jr. 
810-C.  The  Mount  Spurr  region,  Alaska,  by  S.  R.  Capps. 

811.  Contributions  to  economic  geology  (short  papers  and  preliminary  reports), 

1929,  Part  I,  Metals  and  nonmetnls  except  fuels. 
811-A.  The  New  World  or  Cooke  City  mining  district.  Park  County,  Mont.,  by 

T.  S.  Lover: ng. 
811-B.  Recent  mining  developments  In   the   Greede  district,   Colo.,  by  E.   S. 

Larsen. 
811-C.  Indiana  oolitic  limestone,  relation  of  Its  natural  features  to  Its  com- 
mercial grading,  by  G.  F.  Loughlln. 
811-D.  The  Rawlins,  Shirley,  and  Semlnoe  Iron-ore  deposits,  Carbon  County, 

Wyo.,  by  T.  S.  Lovering. 
Sll-E.  Tertiary  volcanic  tufiTs  and  sandstones  used  as  building  stones  In  the 

upper  Salmon  River  Valley,  Idaho,  by  C.  H.  Behre.  jr. 
812-A.  The   Forsyth  coal  field.   Rosebud,  Treasure,   and  Big  Horn  Counties, 

Mont.,  by  C.  B.  Dobbin. 
812-B.  The  Kevin-Sunburst  oil  field  and  other  possibilities  of  oil  and  gas  In  the 

Sweetgrass  arch,  Mont.,  by  A.  J.  Collier. 
812-C.  Geology  and  coal  resources  of  the  Meeker  quadrangle.  MofTat  and  Rio 

Blanco  Counties.  Colo.,  by  E.  T.  Hancock  and  J.  B.  Eby. 
812-D.  Geolopry  and  oil  resources  alonjr  the  southern  border  of  San  Joaquin 

Valley,  Calif.,  by  H.  W.  Hoots. 
813-A.  Mineral  Industry  of  Alaska  in  1928  and  administrative  report,  by  P.  S. 

Smith  (with  selected  list  of  Geological  Survey  publications  on  Alaska). 
813-B.  The  Chakachamna-Stony  rejrlon,  Alaska,  by  S.  R.  Capps. 
813-X;.  Mining  In  the  Fortymlle  district,  Alaska,  by  J.  B.  Mertie,  jr. 
816.  Geology  of  the  Eagle-Circle  district,  Alaska,  by  J.  B.  Mertie,  jr. 
822-B.  The  Granby  anticline.  Grand  County,  Colorado,  by  T.  S.  Lovering. 

WATER-SUPPLY  PAPEBS 

578.  The  Mohave  Desert  region,  Calif.,  a  geographic,  geologic,  and  hydrologlc 
reconnaissance,  by  D.  G.  Thompson. 

597.  Contributions  to  the  hydrology  of  the  United  States,  1928. 

598.  Geology  and  ground-water  resources  of  North  Dakota,  by  H.  E.  Simpson, 

with  a  discussion  of  the  chemical  character  of  the  water,  by  H.  B. 
Rlffenburg. 

599.  Ground  water  In  Yellowstone  and  Treasure  Counties,  Mont.,  by  G.  M.  Hall 

and  C.  S.  Howard. 

600.  Geology   and   ground- water   resources  of  central   and   southern   Rosebud 

County.  Mont.,  by  B.  C.  Ilenick,  with  chemical  analyses  of  the  waters 
by  H.  B.  Rlffenburg. 

601.  Surface  water  supply  of  the  United  States,  1925,  Part  I.  North  Atlantic 

slope  drainage  basins. 

602.  Surface  water  supply  of  the  United  States,  1925,  Part  11,  South  Atlantic 

slope  and  eastern  Gulf  of  Mexico  basins. 

603.  Surface  water  supply  of  the  United  States,  1925,  Part  III,  Ohio  River 

Basin. 
004.  Surface  water  supply  of  the  United  States,  1925,  Part  IV,  St.  Lawrence 
River  Basin. 
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605.  Surface  water  supply  of  the  United  States,  1925,  Part  V,  Hudson  Bay  and 

upper  Mississippi  Kiver  basins. 

606.  Surface  water  supply  of  the  United  States,  1925,  Part  VI,  Missouri  River 

Basin. 

007.  Surface  water  supply  of  the  United  States,  1925,  Part  VII,  Lower  Missis- 

sippi River  Basin. 

008.  Surface  water  supply  of  the  United  States,  1925,  Part  VIII,  Western  Gulf 

of  Mexico  basins. 

609.  Surface  water  supply  of  the  United  States,  1925,  Part  IX,  Colorado  River 

Basin. 

610.  Surface  water  supply  of  the  United  States,  1925.  Part  X,  The  Great  Basin. 

613.  Surface  water  supi)ly  of  the  United  States,  1925,  Part  XII,  North  Pacific 

slope  drainage  basins :  B,  Snake  River  Basin. 

614.  Surface  water  supi)ly  of  the  United  States,  1925,  Part  XII,  North  Pacifi. 

slope  drainage  basins:  O,  Pacific  slope  drainage  basins  in  Oregon  and 
lower  Columbia  River  Basin. 

615.  Surface  water  supply  of  Hawaii,  July  1,  1924,  to  June  30,  1925. 

616.  Geology  and  water  resources  of  the  Kau  district,  Hawaii  (Including  parts 

of  Kilauea  and  Mauna  Loa  Volcanoes),  by  H.  T.  Stearns  and  \V.  O. 
Clark,  with  a  chapter  on  ground  water  in  the  Hawaiian  Islands,  by 
O.  E.  Moinzor. 

617.  Upper  Colorado  River  and  its  utilization,  by  Robert  FoUansbee. 

618.  The  Green  River  and  its  utilization,  by  Ralf  R.  Woolley. 

619.  Geology  and  water  resources  of  the  Mokelumne  area,  Calif.,  by   H.  T. 

Stearns,  T.  W.  Robinson,  and  G.  H.  Taylor. 
021.  Surface  water  supply  of  the  United  States,  1926,  Part  I,  North  Atlantic 
slope  drainage  basins. 

624.  Surface  water  supply  of  the  United  States,  1926,  Part  IV,  St  Lawrence 

River  Basin. 

625.  Surface  water  supply  of  the  United  States,  1926,  Part  V,  Hudson  Bay 

and  upper  Mississippi  River  Basins. 

626.  Surface  water  supply  of  the  United  States,  1926,  Part  VI,  Missouri  River 

Basin. 

627.  Surface  water  snpply  of  the  United  States,  1926,  Part  VII,  Lower  Missis- 

sippi River  Basin. 
629.  Surface  water  supply  of  the  United  States,  1926,  Part  IX,  Colorado  River 

Basin. 
032.  Surface  water  supi)ly  of  tlie  United  States,  1926,  Part  XII,  North  Pacific 

slope  drainage  basins :  A,  Pacific  slope  basins  in  Washington  and  upper 

Columbia  River  Basin. 
636-B.  Susi)onded  matter  In  the  Colorado  River  in  1925-1928,  by  C.  S.  Howard. 
63G-C.  The  New  England  flood  of  November,  1927,  by  H.  B.  Klnnison. 
630-D.  Surface  water  supply  of  the  San  Joaquin  River  Basin,  Calif.,  1805-1927. 

by  H.  D.  McGlashan. 
036-E.  Surface  water  supply  of  Pacific  slope  basins  in   southern   California, 

181)4-1927,  by  U.  1).  McGlnshan. 
C36-F.  Water-power  resources  of  the  Unu)qua  River  and  Its  tributaries,  Greg.. 

by  B.  E.  Jones  and  II.  T.  Stearns. 
(;.?7-A.  Surface  water  sup'.'v  of  minor  San  Francisco  Bay,  northern  Pacific, 

and  Great  Basiii>  in  California,  1895-1927,  by  H.  D.  McGlashan. 
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225.  Fairfield  Gettysl>nrs:,  Pa.,  by  G.  AV.  Stose  and  F.  Bascom. 

TOPOGRAPHIC    AND    OTHElt    MAPS 
[Tlio  figures  in  purentliescs  indirate  limiting  parallels  and  meridlana  of  the  areas  coverfd] 

Alabama : 

Barton   (34**  30'-34°  45';  87'  45'-«8*). 
Alaska  : 

Valdez  and  vicinity  (60"  SS'-^Jl**  15';  146°  10'-146**  55'). 
Arizona  : 

Aztec   (32°  45'-33*':  US**   15'-113°  30'). 

Bridge  Canyon  (35°  37'  30"-35°  52'  30";  113**  30'-113*  45'). 

Yucca   (34**  45'-35\-  114** -114°  15'). 


PUBLICATIONS  OF  THE  YEAR  7 

rkansas-Lonislana : 

El  Dorado  (33''-33'*  15';  92'  30'-92'  45'). 
ilifornia : 

Allensworth  (35**  45'-35'»  52'  30":  119*  22'  3()"-119''  39'). 

Alpaugh  (36''  52'  SC'-SB** ;  119*  22'  30"-119'  30'). 

Delano  (35*»  45'-35'  52'  30";  119°  7'  30"-119'  15'). 

Ducor  (So"  52'  30"-36' ;  119°-119**  7'  30"). 

Fiimoso  (35°  30'-35°  37'  30";  119^*  7'  30"-n9°  15'). 

Hacienda  Ranch  (35'  45'-nS5'  52'  30";  llO**  30'-n0'*  37'  30"). 

Inglewood   (33°  54'-34° ;  118°  18'-118°  24'). 

Pixle.v  (35°  52'  30"-30^  119°  15'-119*  22'  30"). 

Porterville  (36°-3r)°  7'  30";  119°-119°  7'  30"). 

Quincy  School  (35°  4.")'-35*  52'  30";  118°  52'  30"-119°). 

Richgrove  (35°  45'-35°  52'  30";  119°-119°  7'  30"). 

Sausalito  School  (35°  52'  30"-36° ;  119°  7'  30"-119°  15'). 

State,  scale  1  inch =8  mllos. 

Stone  (35°  45'-35°  52'  30";  119°  15'-119°  22'  30"). 

Stratford  (36°  7'  30"-30°  15';  119°  45'-119°  52'  30"). 

West  Alpaugh  (35°  52'  30"-30° ;  119°  30'-119°  37'  30"). 
olorado  (see  also  Great  Plain.*?)  : 

Grand  Valley  (39°  15'-39°  30';  108°-108°  15'). 

Northwestern  Colorado  (land  classification;  39°-41° ;  106°  to  Utah  line). 

Roan  Creek  (39°  15'-59°  30';  108°  15'-108°  30'). 
rent  Plains: 

Land    clnssiflcation    of   central    Great   Plains,    sheets   4   and   5    (eastern 
Colorado). 

Land  classification  of  northern   Great  Plains    (Montana,  North  Dakota, 
South  Dakota,  Wyoming).     8  sheets. 
awaii : 

Mauna  Kea  (19°  45'-20° ;  155°  l.V-155°  .'50'). 
laho: 

Casto   (44°  30'-44°  45';  114°  30'-115°). 
linois   (see  also  Kentucky-Illinois)  : 

Blue  Island  (41°  37'  30"-41°  45':  87°  37'  30"  87°  45'). 

Brisbane  (41°  22'  30"-41°  30';  87°  52'  30"-^°). 

F:ngle\vood  (41°  4.V-^11°  52'  30":  S7°  .S7'  30"-8T^  45'). 

Frankfort  (41°  22'  30"-41°  30';  87°  45'-87"  52'  30"). 

Harvey  (41°  30'-n°  37'  30";  87°  37'  30"-S7°  45'). 

Mokena   (41°  30'-41°  37'  30";  87°  52'  30"-88°). 

Mount  Storing  (;50°  45'-40°  ;  00°  45'-91°). 

Park  Ridffe  (42°-42°  7'  30";  87°  45'-87°  52'  30"). 

Springfield  (39°  45'-40° ;  89°  30'~89°  45'). 
illnois-Indijina : 

Calumet  Cily  (41°  30'-41°  .37'  30":  87°  30'~87°  37'  30"). 

Calumet  Lake  (41°  37'  30"-41°  45':  87°  30'-87°  37'  30"). 

Dyer  (41°  22'  30"-41°  30':  87°  30'-87°  37'  30"). 
idiana   (see  Illinois-Indiana;  Michigan-Indiana). 
>ntucky.     (See  also  Tennessee-Kentucky)  : 

Lexington  (38°-38°  15':  84°  15'-84°  30'). 

Taylorsville  (38°-38°  15';  85°  15'-85°  30'). 
ontucky-Illinois : 

Paducah  (37°-37°  15';  S8°  30'-8S»  45'). 
entucky-Ohio : 

Greenup   (38°  30'-38°  45':  82°  45'-^S3°). 
;en  tucky-Tennessee- Virgi  n  ia  : 

Middlesboro  (36°  30'-36°  45':  83°  30'-83°  45'). 
[a'ne: 

Kntahdin   (45°  45'-46° ;  68°  45'-69°). 
[ichigan : 

Corunna   (42°  45'-43° ;  84°-84°  15'). 

Mount  Clemens  (42°  30'-42°  45';  82^*  -IS'-aS"). 
[ichigan-Indiana : 

Three  Oaks  (41°  45'-42° :  86°  30'-86°  50'). 
[Innesota.     (See  Wisconsin-Minnesota.) 
lohtana.     (See  Great  Plains.) 
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NeTAda: 

Boberts  Moontmiiis  «3d*-lD' :  116'-117'i. 
New  Hampshire: 

Lorew^  Mouiit'iiD  *«'-«'  15':  T2'-72»  l.Vi. 

Ossipee  Lake  i4Z'  45'-H' :  Tl'-Tl*  15'|. 
New  York: 

Cohoes  (-12*  45'-43= :  73'  SO'-T^'  45* ». 

Schenectady  i42'  45'-43* :  73"  45'-74'k 

Stmm  (44=  3(r-44=  45':  91'  15'-«1*  *ri. 
North  Dakota.     fS«^e  also  Great  Plains  i  : 

Balfour  (47'  45'-48= :  IW  3O'-100'  45';. 

Beiiedk:t  i47'  45'-4>'' :  iMl'-lOi'  15' >. 

Coleharbor  (47*  30'-47'  45':  101 =-101'   I.Vi. 

Kongsberg  i47=  45'-tS"- :  laj'  45'-101" » 

Sawyer  (4S"-48'  15':  lOl'-lOl*  15' i. 
Ohio.     (See  Kentucky-Ohio. .» 
Oregon: 

Bend  (44*-44*  30';  121*-121'  30'). 

Mill  City  (44*  30'-l5' ;  122*-122'  30' ». 
Oregon- Washington : 

Hood  BlTcr  (45*  30'-l6* ;  121*  30'-122M. 
Pennsylvania : 

Berlin  (39*  45'-40' :  78*  45'-79M. 

Centre  Hall  (40*  45'-ll' ;  77*  30'-77*  45'). 
Sooth  Carolina: 

State,  scale  1  inch=8  milc^s. 
South  Dakota.     (See  Great  Plains. t 
Tennessee  (see  also  Kentucky-Tennessee- Virginia^  : 

Galnesboro  (36*  15'-36*  30';  85*  30'-«5'  45'). 
Tennessee-Kentncky : 

Byrdstown  (36*  30'-3G*  45' ;  85'-85*  15' ) . 

Ullydale  (36*  30'-36*  45';  85*  15'^85*  30'). 
Texas  * 

Boyd  (33'^33*  15' ;  97*  30'-97*  45' ) . 

Farmersvllle  (SS'-SS^  15':  96*  15'-96'  30'). 

Frisco  (33'-33'  15';  96**  45'-97»). 

Hunter  (29^  45'-30* ;  OS'-^^S^  15'). 

Luling  (29**  30'-29"  45' ;  97*  SO*-^*  45'). 

McKinney  (SS^^SS**  15':  96*»  30'-96'  45'). 

Marble  Falls  (30**  30'-30*  45' ;  98^  15'-98*  30'). 

Simmons  (28**  15'-28''  30';  98**  15'-98*  30'). 
Virginia.     (See  Kentucky-Tennessee- Virginia.) 
Washington.     (See  Oregon- Washington.) 
Wisconsin : 

North  Bend  (44*-44*  15';  91 '^-^l*  15').  * 

Whitehall  (44»  15'-44''  30* ;  91*  15'-91*  30'). 
Wisconsin-Minne.sotn : 

Fountain  City  (44 ''^4**  15';  91**  30'-91*  45'). 

GalesviUe  (44°-14"  15';  90'  15'-91'*  30'). 

La  Crescent  (43''  45'-44** ;  91**  15'-91*  30'). 
Wyoming.     (See  Great  Plains.) 

THE  YEARS  OPERATIONS 

The  principal  activity  of  the  director  outside  of  Washington  was 
his  service  as  the  representative  of  the  Secretary  of  the  Interior  in 
helping  the  oil  operators  to  perfect  their  development  plans  for  the 
Kettleman  Hills  field,  Caliiornia,  in  which  the  Government  is  a 
large  owner.    He  also  continued  his  service  as  chairman  of  the  ad- 
visory committee  selected  by  the  four  Cabinet  officers  forming  the 
Federal  Oil  Conservation  Board,  to  assist  thein  in  their  general 
study  of  the  petroleum  problem,  and  as  chairman  of  the  Naval  Oil 
Keserve  Commission.    In  addition  to  this  service  he  made  addresses 
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r  informal  talks  at  scientific,  technical,  and  other  meetings  and 
ontributed  articles  to  the  press,  in  order  to  give  wider  circulation 
0  some  of  the  salient  results  of  the  Geological  Survey's  work  that 
re  of  general  public  interest.  A  list  of  these  addresses  and  ar- 
icles  is  given  below. 

ADDBEBSES 

The  California  situation,  National  Petroleum  Association,  Atlantic  City, 
eptember  19. 

American  coal  industry,  American  Institute  of  Mining  and  Metallurgical 
«ng:ineers,  San  Francisco,  Calif.,  October  7. 

Development  of  the  American  coal  industry,  1913-1928,  prepared  in  coUabora- 
lon  with  F.  G.  Tryon,  World  Engineering  Congress,  Tokyo.  Japan,  October  29. 

International  fellowship  of  engineers,  World  Engineering  Congress,  Tokyo, 
apan,  October  31. 

Address,  Washington  Society  of  Engineers,  Washington,  D.  C,  February  5. 

Discussion  of  unit  operation,  American  Institute  of  Mining  and  Metallurgical 
In^ineers,  New  York  City,  February  18. 

Address,  Women's  Auxiliary,  American  Institute  of  Mining  and  Metallurgical 
3iigineers,  Washington,  D.  C,  March  1. 

Address,  York  Engineering  Society,  York,  Pa.,  March  7. 

The  engineer  as  an  economist.  Engineers  Club,  Philadelphia,  Pa.,  March  18. 

Address,  Washington  Society  of  Military  Engineers,  Washington,  D.  C, 
larch  19. 

The  university  and  natural  resources.  University  of  Arizona,  Tucson,  Ariz., 
Ipril  24. 

Petroleum  resources  of  the  United  States,  National  Industrial  Conference 
)oard.  New  York  City,  May  15. 

Address,  Butte  section,  American  Institute  of  Mining  and  Metallurgical 
Engineers,  Butte.  Mont.,  June  5. 

The  engineer's  larger  opportunity,  Montana  School  of  Mines,  Butte,  Mont, 
June  6. 

Better  citizens  for  Montana  (not  presented  in  person),  University  of  Montana, 
Missoula,  Mont.,  June  9. 

Address,  Lions  Club,  Washington,  D.  C,  June  26. 

ABTIOUCS 

Agree  on  two  domes.  North  Dome  in  doubt,  California  Oil  World,  July  18. 
Letter  to  the  editor,  Coalinga  Daily  Record,  August  9. 
How  does  America  stand  in  natural  resources?  Forbes,  September  15. 
California  cooperation,  California  Oil  World,  December  26. 
Practical  conservation.  United  States  Daily,  February  5. 
Gas    conservation    sorely    needed    in    California,    Oil    and    Gas    Journal, 
February  20. 
Natural  resources,  1929,  American  Journal  of  Sociology,  May. 
Another  year  of  cooperative  effort,  Oil  Bulletin,  June. 

The  branch  chiefs  also  represented  the  Geological  Survey  at 
technical  and  other  meetings,  and  some  of  them  made  addresses,  a 
few  of  which  are  listed  below : 

Geology  and  the  State,  by  W.  C.  Mendenhall,  twenty-flfth  anniversary  of 
niinois  Geological  Survey,  Urbana,  111.,  April  30. 

Mountain  building  in  Alaska,  by  P.  S.  Smith. 

The  geologic  heritage  of  Alaska,  by  P.  S.  Smith, 

The  necessity  of  preserving  level  bench  marks,  by  J.  G.  Staack,  County  Sur 
veyors'  Institute,  Columbus,  Ohio,  February  6. 

The  most  notable  publication  of  the  year  was  Monograph  55, 
Titanotheres  of  Ancient  Wyoming,  Dakota,  and  Nebraska,  by  Henry 
Fairfield  Osborn,  a  monumental  work  in  two  volumes  comprising 
953  pages,  237  plates,  and  797  text  figures.    This  work  is  the  culmi- 
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nation  of  investigations  begun  about  50  years  ago,  soon  after  the 
Geological  Survey  was  organized.  Tlie  study  was  undertaken  by 
the  distinguished  paleontologist  Othniel  C.  Marsh  and  after  hb 
death,  in  1900,  was  assigned  to  Professor  Osborn.  The  task  has 
been  long  and  difficult,  but  the  results  have  transformed  our  knowl- 
edge of  the  early  Tertiary  geology  of  the  Rocky  Mountain  basin 
region,  and  the  history  of  the  titanothcre  family  in  its  evolution 
from  small,  weak  forms  to  giant  "  thunder  beasts  "  has  afforded  a 
unique  opportunity  to  acquire  new  information  as  to  the  actual  modes 
of  evolution  and  to  revise  our  theories  as  to  the  causes  of  evolution 
and  of  extinction. 

A  brief  statonient  of  the  scope  and  extent  of  the  Geological  Sur- 
vey's activities  follows: 

GEOLOGIC  WORK 

About  125  geologists  and  associated  chemists  and  physicists  were  cnptiged 
in  the  study  of  problems  connected  with  the  rock  crust  of  the  earth  and  its 
resources  available  for  the  citizens  of  the  United  States.  Mineral  fuels,  fer- 
tilizers, and  structural  materials  were  the  subjects  of  the  principal  investiga- 
tions, for  the  continued  production  of  these  raw  materials  is  essential  to 
present-day  civilization. 

Geolofric  work  was  done  in  30  States  and  Hawaii,  and,  as  in  the  past,  there 
was  active  cooperation  with  State  surveys,  as  well  ns  with  other  Qovemment 
agencies  and  nongovernmental  scientific  associations. 

EXPLORATIONS  IN  ALASKA 

In  Alaska  the  Geological  Survey  performs  pioneer  service  under  frontier 
conditions.  In  the  field  season  of  1929  a  geologic  reconnaissance  was  made 
near  the  headwaters  of  the  Copper  River,  combined  geologic  and  topograpbic 
reconnaissance  surveys  were  conducted  in  the  Lake  Glark-Mulchatna  region. 
and  geologic  work  of  a  reconnaissance  nature  was  continueil  in  the  Yukon- 
Tanana  region,  these  throe  projects  including  about  3,600  square  miles.  The 
Navy  Department  again  cooperated  in  aerial  photographic  work  in  souihoastem 
Alaska,  adding  about  12,000  square  miles  to  the  10,000  square  miles  photo- 
graphed from  the  air  in  1926.  The  resulting  prints  are  now  available  for 
compiling  drainage  maps  which  can  be  utilized  as  bases  for  future  topograpbic 
mapping. 

Investigation  of  mineral  resources  and  the  collection  of  mining  statistics 
were  continued  in  connection  with  the  field  work  of  geologists  and  were  com- 
bined with  the  supervision  of  operations  under  coal  and  oil  leases  on  Govern- 
ment lands  by  the  small  staff  at  the  two  local  oflSces  maintained  by  the 
Geological  Survey. 

At  the  end  of  the  fiscal  year  work  on  seven  field  projects  had  been  started 
including  reconnaissance  topo;,'rapliic  mapping  in  the  Ketchikan  district. 
geologic  and  mining  studios  in  the  Taku  Valley  near  Juneau,  geologic  investipa 
tions  in  the  vicinity  of  the  Alaska  Railroad,  geologic  reconnaissance  mappin? 
of  part  of  the  Chulitna  Valley  and  adjacent  parts  of  Broad  Pass,  exploratory 
and  reconnaissance  topographi(?  suneys  in  the  Nushagak  and  adjacent  areas 
of  southwestern  Alaska,  geologic  reconnaissance  of  the  region  lying  nortb  of 
the  Ynkon  and  adjacent  to  the  international  boundary,  and  a  study  of  the 
general  mining  developments  and  conditions,  with  visits  to  such  of  the  camps 
as  time  and  other  conditions  permit. 

TOPOGRAPHIC  MAPPING 

The  topoirraj»hic  maps  prepared  as  an  essential  base  for  detailed  geologic 
mapping  have  proved  to  have  hundreds  of  other  uses,  and  the  general  realiza- 
tion of  their  value  is  shown  in  the  increasing  funds  made  available  by  States 
and  other  Federal  units  for  <ooperatioii  in  this  work.  The  State  cooperative 
funds  (luring  the  year  anmunted  to  $441,851.91  and  were  furnished  by  25  States. 
3  counties,  and  Hawaii.  The  area  mapped  during  the  year  amounted  to  22,397 
SQuare  miles,  and  tlie  total  area  now  mapped  is  1,344.158  square  miles.     Nine 
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States,  the  District  of  Columbia,  uud  Hawaii  are  oomi^etely  mapped,  anrl  the 
percentajres  in  the  otlier  States  rantre  from  8  in  Florida  to  90.8  in  New  Hamp- 
shire. Of  the  continental  United  States,  exclusive  of  Alaska,  44.2  per  cent  has 
been  mapped.  River  sur\-e.vs  amountliij?  to  131  linear  miles  were  also  made. 
Some  of  the  work  in  Wnshinprton  and  Hawaii  was  done  by  aerial  photography. 
Surveys  of  the  boundaries  of  the  proiK>8ed  Great  Smoky  Mountains  and  Shen- 
andoah National  Parks  wore  continued.  The  other  Government  units  for  which 
surveys  were  made  influded  the  Ft^rest  Service,  Bureau  of  Yards  and  Docks, 
Corps  of  Engineers,  Navy  Department,  War  Department,  State  Department, 
Biological  Survey,  and  National  Park  Service. 

INVESTIGATIONS  OF  WATER  RESOURCES 

The  work  on  water  resources  consists  primarily  of  research  and  investiga- 
tion— the  collection  of  facts  in  regard  to  the  quantity,  quality,  availability,  and 
utilization  of  water.  The  growing  realization  of  the  necessity  of  reliable  data 
as  a  basis  for  water  development  of  any  kind  is  reflected  in  the  persistent  and 
increasing  demand  for  such  facts.  The  work  Is  done  largely  in  cooperation 
with  other  Government  organizations,  with  State,  county,  and  municipal  agen- 
<*ics,  and  with  permittees  and  licensees  of  the  Federal  Power  Conunission. 
The  amount  expended  by  State,  county,  and  municipal  agencies  for  such  work 
daring  the  year,  in  part  directly  and  in  part  through-  the  Geological  Survey, 
was  $397,071.25.  This  sum  covered  work  in  84  States  and  Hawaii.  Including 
the  cooperative  work,  the  study  of  surface  waters,  which  consists  primarily 
of  the  measurement  of  the  flow  of  streams,  was  carried  on  in  47  States  and 
Hawaii,  in  which  at  the  end  of  the  year  2,426  gaging  stations  were  being 
maintaincMl.  The  work  on  ground-water  resources  has  been  planned  to  meet 
the  more  and  more  exacting  public  demand  for  precise  information  with 
iv.crrusing  need  for  the  water.  Investigations  relating  to  ground  water  and 
power  or  reservoir  sites  were  made  in  26  States  and  Hawaii.  Research  into 
the  principles  of  hydrology  has  been  continued  in  order  to  provide  a  more 
secure  basis  for  ground-water  investigations.  Cooperation  was  continued  with 
well  drillers'  associations  with  a  view  to  developing  higher  standards  and 
t>etter  results  in  water-well  drilling.  The  work  on  quality  of  water  involved 
the  examination  of  1,180  samples  of  water.  The  Investigations  of  power 
resources  included  the  preparation  of  monthly  and  annual  reports  on  the  pro- 
duction of  electricity  and  consumption  of  fuel  by  public-utility  power  plants 
and  reports  on  the  origin  of  the  coal  used  in  such  plants  and  the  developed 
water  power  of  the  United  States. 

WORK  IN  CLASSIFYING  AND  LEASING  PUBLIC  LANDS 

The  clusslfleation  of  public  lands  with  respect  to  their  mineral,  water  power, 
und  agricultural  value  and  the  technical  supervision  of  mineral  and  power 
development  on  such  lands  and  of  mineral  development  on  Indian  lands  were 
(Continued  in  20  States  and  Alaska.  The  number  of  cases  involving  land  classi- 
flcation  acted  on  during  the  year  was  17,379,  and  the  results  accomplished 
include  net  decreases  of  58.126  acres  in  the  area  of  outstanding  coal  with- 
drawals, of  1.?<S1  acres  in  outstanding  i^etroleum  withdrawals,  and  of  280 
acn*s  In  outstanding  phos])liate  reserves.  At  the  end  of  the  year  the  total 
area  classified  as  mineral  in  character  amounted  to  86,433,446  acres  in  14 
States  and  Alaska  and  the  outstanding  mineral  withdrawals  to  46,570,306 
acres  in  14  States.  Delinltrju  of  the  "known  geologic  structure"  of  producing 
oil  and  gas  flelds  was  continued,  and  at  the  end  of  the  year  the  net  area  so 
deflned  was  7li5.410  acres  In  seven  States.  Investigations  to  obtain  information 
for  classifying  public  land  with  respect  to  its  value  for  the  development  of 
water  power  wore  made  in  one  State.  There  was  a  net  increase  of  108,295 
acres  In  the  area  included  in  power  resei*ves,  making  a  total  of  6,587,865  acres 
in  20  States  and  Alaska,  on  which  about  15.000,000  continuous  horsepower  can 
be  developed.  The  net  d(»creasc  in  enlarged-homestead  designations  was 
7.58.3,110  acres,  makhig  a  total  outstanding  of  317,719,176  acres  in  14  States, 
and  the  net  increase  in  stock-raising  homestead  designations  was  1,279,429 
acres,  making  a  total  outstanding  of  121,545,990  acres  in  19  States.  There  was 
n  net  incn»ase  of  11.392  acres  in  public  water  reserves,  and  the  total  out- 
standing Is  now  420,823  acres  in  12  States.  The  supervisory  work  on  public 
lands  subject  to  the  mineral  leasing  laws  was  increased  by  the  issuance  of 
120  leases,  320  permits,  and  15  licenses,  covering  559,987  acres,  and  decreased 
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by  10,184  cancellations  and  expirations  of  leases,  permits,  and  licenses.  The 
production  of  petroleum  on  such  lands  during  the  year  was  27,419,509  barr^ 
of  natural  gas  39,124,116,000  cubic  feet,  and  of  gasoline  101,470301  gallons,  on 
which  the  royalty,  rentals,  and  bonuses  amounted  to  $4,148,008.  The  produc- 
tion of  coal  on  such  lands  was  3.033.076  tons,  of  phosphate  rock  22.101  tons,  and 
of  so<Uum  salts  29.322  tons,  on  which  the  royalty,  rentals,  and  bonuses  amounted 
to  $512,376.  Supervision  over  oil  and  gas  operations  on  naval  petroleum  reserves 
was  continued,  and  the  total  production  was  6.978,922  barrels  of  petroleum, 
6,817,458,000  cubic  feet  of  natural  gas,  and  25,567,986  gallons  of  gasoline,  on 
which  the  royalty  value  was  $1,612,167.  Inspectional,  regulatory,  and  advisory 
service  was  rendered  in  connection  with  the  leasing  of  mineral  deposits  on 
Indian  lands  in  eight  States. 

PUBLICATIONS 

The  increase  in  book  publications  of  the  year  over  other  years  w^  notable 
both  in  number  and  in  pages,  consisting  of  a  gain  of  29  per  cent  in  number 
and  70  per  cent  in  pages.  Corresponding  increases  were  shown  in  the  manu- 
script edited  and  prepan^  for  printing,  the  proofs  read  and  indexes  made, 
and  the  illustrations  prepared.  There  were  also  increases  of  18  per  cent  in 
maps  published  and  of  174  per  cent  in  maps  edited  and  transmitted  for 
engraving.  The  publications  of  the  year  consisted  of  77  books  and  pamphlets 
of  the  regular  series,  91  new  or  revised  maps,  145  reprinted  maps,  and  numerous 
circulars,  lists  of  publications,  etc.  The  total  number  of  pages  in  the  new 
book  publications  was  12,577.  In  addition  to  the  publications  in  the  regular 
series,  45  brief  reports  were  issued  in  mimeographed  form  as  memoranda 
tor  the  press.  The  publications  distributed  numbered  833,343,  of  which  4,197 
folios  and  691,610  maps  were  sold  for  $46,480.18. 

GEOLOGIC  BRANCH 

W,  C  MENDENHALL,  Ckt^f  CmUgM 

ORGANIZATION  AND  PERSONNEL 

The  administration  of  the  geologic  branch  continued  during  the 
year  to  be  conducted  through  10  sections,  as  follows : 

Paleontology  and  stratigraphy,  T.  W.  Stanton,  geologist,  in  charge. 
Geology  of  metaUiferous  deposits,  G.  F.  Louglilin,  geologist,  in  charge. 
Geology  of  areal  and  nonmetalliferous  deposits,  G.  R.  Mansfield,  geologist, 
in  charge. 
Geology  of  iron  and  steel  metals,  E.  F.  Burchnrd,  geologist,  in  charge. 
Glacial  geology,  W.  C.  Alden,  geologist,  in  charge. 
Coastal  Plain  investigations,  L.  W.  Stephenson,  geologist,  in  charge. 
Geology  of  fuels,  H.  D.  Miser,  geologist,  in  charge. 
Volcanology,  T.  A.  Jaggar,  jr.,  volcanologist,  in  charge. 
Petrology,  G.  S.  Ross,  geologist,  in  charge. 
Chemistry  and  physics.  George  Steiger,  chemist,  in  charge. 

Claude  E.  Siebenthal,  who  had  been  ill  for  some  months,  was 
retired  because  of  disability  early  in  the  fiscal  year.  Mr.  Siebenthal 
died  in  Florida  March  1,  1930.  On  June  20,  1930,  R.  C.  Wells  suc- 
ceeded George  Steiger  as  chief  chemist,  in  charge  of  the  section  of 
chemistry  and  physics. 

The  professional  force  at  the  end  of  the  year  included  116  geolo- 
gists 01  various  grades,  many  of  whom  are  not  employed  continu- 
ously, 7  chemists,  and  2  physicists.  During  the  year  there  were  14 
appointments  (1  associate  geologist,  3  assistant  geologists,  and  10 
junior  geologists),  1  retirement,  2  transfers  to  other  bureaus,  and 
2  resignations  (1  geologist  and  1  chemist).  The  subprofessional 
force  comprises  5  draftsmen  (1  temporary),  9  preparators  of  fossils 
(1  temporary),  and  1  chief  scientific  aid,  the  changes  being  1  addi- 
tion from  the  clerical  force,  2  appointments  (preparators  of  fossils), 
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and  2  resignations  (temporary  draftsman  and  laboratory  mechanic). 
In  the  clerical  force  there  were  4  accessions  and  4  separations,  leaving 
a  total  of  27  clerks  of  various  grades,  8  of  whom  are  temporary. 

ALLOTMENTS  AND  EXPENDITURES 

The  funds  available  for  the  work  of  the  geologic  branch  tor  the 
fiscal  year  were  as  follows : 

Geologic  surveys J^5u,  000 

Classiflcation  of  lands 17, 500 

Volcanologic    surveys 21,000 

Investigating  potash  deposits 12, 500 

Repayments  from  other  Federal  departments 6,413 

Repayments  from  State,  city,  and  other  cooperating  or- 
ganizations   28,692 

436, 105 

The  expenditures  from  these  funds  may  be  classified  approximately 
as  follows : 

€(eologic  investigations  (economic  and  scientific,  including 
volcanologic) $329,233 

Supervision,  administration,  services  of  clerical,  technical, 
and  gkilled-labor  forces,  etc 105, 489 

Unexpended   balances 1383 

436,105 
STATE  COOPERATION 

The  first  Director  of  the  United  States  Geological  Survey,  in  a 
oommunication  to  the  State  geologist  of  one  of  the  Mid-Western 
•States  in  1880,  said : 

The  director  desires  to  announce  to  you  that  he  urges  tlie  inauguration  and 
continuance  of  State  surveys  and  wishes  to  cooperate  with  them  to  the  mutual 
^^dvantage  of  both. 

Since  that  utterance  of  60  years  ago  cooperation  with  State  surveys 
lias  been  an  important  element  in  the  activities  of  the  Federal  Survey. 

Cooperation  between  organizations  engaged  in  work  with  similar 
^)bjectives  needs  no  advocacy.  The  State  surveys  are  engaged  in  ap- 
plying geology  to  the  service  of  their  respective  States.  The  Federal 
fcurvey  is  engaged  in  rendering  a  similar  service  to  the  United 
States  as  a  whole.  Staffs,  equipment,  and  available  funds  differ  as 
l)etween  different  State  organizations  and  between  these  and  the 
Pederal  organization.  Each  at  any  particular  time  may  be  rela- 
tively strong  in  certain  particulars  and  relatively  weak  in  others, 
for  staffs  are  not  permanent  nor  of  uniform  quality,  and  there  are 
variations  in  the  ability  and  the  desire  of  legislatures  to  support 
the  work.  Obviously  team  work  will  be  productive  of  more  results, 
of  higher  quality,  than  isolated  effort  which  disregards  what  others 
are  doing  in  similar  and  perhaps  adjacent  fields. 

The  active  State  Geologists'  Association  provides  a  medium  for 
the  exchange  of  ideas  and  experiences  between  the  representatives 
of  the  State  organizations  and  thus  fosters  the  efficiency  of  each. 
The  Federal  Survey,  working  sympathetically  with  the  association, 
participates  in  and  contributes  to  the  exchange  of  ideas.  It  main- 
tains direct  cooperation  with  many  of  the  State  organizations — chiefly. 
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to  be  sure,  in  topographic  mapping  and  work  on  water  resources, 
partly  because  the  States  are  usually  not  equipped  for  work  of  this 
sort,  but  also  because  by  cooperating  on  the  cost-sharing  basis  the 
needed  base  maps  and  stream-flow  records  become  available  to  the 
States  at  a  great  saving  in  cost.  Geologic  cooperation  is  also  main- 
tained, though  on  a  less  extensive  scale.  Because  the  State  surveys 
have  their  own  geologic  staffs,  large  or  small,  they  have  less  need 
for  geologic  aid  than  for  aid  in  other  branches  of  the  work.  But  as 
the  Federal  Survey  geologic  staff  sometimes  includes  specialists  in 
fields  not  represented  on  the  staff  of  a  State,  it  may  be  advantageous 
to  the  State  to  procure  the  services  of  these  specialists  through 
cooperation  rather  than  to  attempt  development  of  such  specialists 
on  their  own  staffs — ^a  process  that  may  taJke  several  years.  Again, 
many  State  geologic  problems  are  also  interstate,  for  State  bound- 
aries do  not  loUow  geologic  boundaries.  Many  of  these  problems  can 
be  effectively  attacked  by  cooperation  between  the  geologic  staff? 
of  adjoining  States.  Otliors  have  phases  that  can  not  be  solved 
without  bringing  together  the  evidence  from  broad  areas  overruning 
several  State  boundaries.  In  such  problems  the  Federal  Geological 
Survey  may  serve  as  a  general  integrating  medium  and  tlius  render 
material  aid  to  each  State  affected.  Yet  too  often,  by  reason  of  an 
inadequate  staff,  it  has  not  been  possible  for  the  Federal  Survey  to 
extend  this  appropriate  and  highly  desirable  type  of  cooperation  to 
the  States. 

In  some  States  there  is  either  no  official  geologic  survey  or  else  an 
organization  with  only  a  small  staff.  Sucn  Stales  materially  aug- 
ment the  work  which  they  can  do  alone  or  which  the  Federal  I^urvoy 
could  do  alone  by  inviting  the  national  organization  to  undertake 
economic  or  other  surveys  on  a  cost-sharing  basis.  The  Federal 
Government  and  the  State  each  contributes  to  the  cost  of  the  work, 
which  is  done  under  Federal  auspices  and  by  the  Federal  Survey 
staflf,  the  resulting  reports  being  printed  either  by  the  State  or  by 
the  Government,  as  may  be  mutually  agreed  upon. 

Many  State  geologists,  past  and  present,  have  also  at  some  tinit* 
been  members  of  the  United  States  Geological  Survey  staff.  This 
background  of  common  experience  does  much  to  facilitate  coopera- 
tion, to  establish  common  standards,  and  to  render  the  work,  both 
State  and  national,  of  the  greatest  scientific  and  economic  value. 

WORK  ON  POTASH 

On  June  30,  1930,  the  Geological  Survey  completed  its  share  of 
the  fourth  year  of  the  potash  investigations  under  the  act  approved 
June  25,  1926  (44  Stat.  768)  as  amended  March  3,  1927  (44  Stat. 
1388).  This  act  authorized  a  5-year  program  of  cooperative  core 
drilling,  in  which  the  Geological  Survey  was  to  select  drilling  sites, 
make  chemical  and  mineralogical  tests  of  the  material  obtained  by 
drilling,  and  announce  the  results,  and  the  Bureau  of  Mines  was  to 
execute  contracts  and  to  conduct  drilling  operations. 

The  selection  of  drilling  sites  has  involved,  in  addition  to  ti»e 
study  and  testing  of  Government  cores,  the  collection  and  ex- 
amination of  thousands  of  samples  of  cuttin<rs  from  oil  well.^ 
in  the  Permian  basin  of  Texas  and  New  Mexico.  (See  iH?port 
of  the  chemical  laboratory.  [>.  26.)  The  examination  of  these  cut- 
tJngs  has  hitherto  consisted  pvvucipally  of  \)reliminary  (jualitativt' 
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lemical  examinations,  followed  by  quantitative  determinations  of 
^tash  in  the  more  promising  samples.  This  method,  which  pro- 
:ded  satisfactory  clues  for  the  location  of  polyhalite  beds,  was 
mnd  not  to  apply  so  well  to  the  location  of  possible  sources  of 
le  more  soluble  and  more  desirable  potash  minerals,  such  as  sylvite, 
ngbeinite,  and  carnallito.  During  this  year,  therefore,  special  at- 
ntion  has  been  paid  to  petrographic  study  of  well  cuttings  to 
jtect  the  presence  of  such  minerals.  This  work,  which  also  has 
volved  thousands  of  determinations,  has  proved  moderately  effec^ 
ve  and  has  been  an  influential  factor  in  the  location  of  all  five 
rilling  sites  selected  and  recommended  to  the  Bureau  of  Mines  this 
*ar.  Three  of  these  sites  were  in  New  Mexico  and  two  in  Texas. 
f  the  21  sites  thus  far  selected  for  drilling  under  the  5-year 
rogi-am  10  have  been  in  Kew  Mexico  and  11  in  Texas. 
Cores  were  received  from  five  Government  tests,  Nos.  12  to  16,  and 
aalytical  and  mineralogical  work  was  completed  on  three  of  these ; 
ork  on  the  last  two  was  finished  a  few  days  after  the  end  of  the 
seal  year. 

Private  core  drilling  was  less  active  during  the  year,  only  two 
)res  having  been  transmitted  from  permittees  in  Xew  Mexico.  This 
pparent  slackening  in  private  activity  was  due,  however,  to  the 
lange  from  core  drilling  to  shaft  sinking  by  the  United  States 
'otash  Co.  in  New  Mexico,  the  company  that  has  done  most  of  the 
)re  drilling.  The  activities  of  this  company,  which  it  is  hoped  may 
jad  to  earlv  potash  production  in  the  New  Mexico  field,  are  attrib- 
table  to  tne  interest  aroused  by  the  Geological  Survey's  early 
nnouncements  of  potash  discoveries  in  the  Permian  basin  and  more 
pecifically  to  the  subsequent  discovery  of  grains  of  sylvite  in  cut- 
mgs  from  the  McNutt  No.  1  well  in  Eddy  County,  N.  Mex., 
nnounced  by  the  Geological  Survey  in  April,  1926. 

Press  announcements  of  findings  in  four  of  the  Government  wells 
Nos.  11-14)  have  been  issued  during  the  year.  These  indicate  th^ 
liscovery  of  beds  of  polyhalite  of  minable  thickness  and  depth  in 
veils  12  to  14  and  of  two  areas  (wells  12  and  13)  in  which  sylvite, 
amallite,  or  langbeinite  is  present,  though  probably  not  in  suffi- 
ient  quantity  for  commercial  development. 

A  paper  on  the  mineralogy  of  the  drill  cores  from  the  potash  field 
}i  New  Mexico  and  Texas,  by  W.  T.  Schaller  and  E.  P.  Henderson, 
^-as  submitted  for  publication.  A  paper  on  potash  in  the  United 
5tates  by  G.  R.  Mansfield,  was  published  in  the  Journal  of  Chemical 
Education. 

H^ORK  IN  GEOLOGY  BY  STATES 

ALABAMA 

Studies  of  tlie  iron  ore^^  of  the  State  were  continued  by  E.  F.  Burchard  in 
ooperation  with  the  Geoloixicral  Survey  of  Alabama,  and  pro;iress  was  made  on 
he  preparatiim  of  a  cooperative  report  on  the  red  ores  of  the  northeastern  part 
f  the  State.  A  short  paper  by  JuUa  Gardner  on  a  new  Eocene  Leda  from 
Jlack  Bluff  was  piiblislied  in  the  Journal  of  the  Washington  Academy  of 
Sciences. 

ARIZONA 

Reconnaissiinre  strati^raphic  examinations  were  made  by  II.  D.  Miser,  .T.  B. 
teeside,  jr.,  and  C.  H.  Dane  in  the  Colorado  Plateau  region  of  northeastern 
krizona,  to  collect  data  on  early  M«»sozr»ic'  formations  for  the  purpose  of  correlat- 
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ing  gome  of  these  fbrmations  with  those  of  the  platean  region  in  adjoining 
States.  A  report  on  the  investigations  is  in  preparation.  A  report  on  iron  ore  on 
Canyon  Creek,  in  the  Fort  Apache  Indian  Resenration,  was  prepared  for  the 
Indian  Service  by  E.  F.  Burchard,  who  has  also  submitted  a  report  on  the  same 
subject  for  publication  in  Contributions  to  economic  geology.  A  report  on  the 
geology  of  the  Camelsback  dam  site,  Graham  County,  was  made  by  Philip  Kins 
for  the  Bureau  of  Reclamation.  The  chapter  on  tlie  geology  of  Arizona  to  be 
embodied  in  the  North  American  volume  of  Geologie  der  Erde,  was  completed 
by  N.  H.  Darton. 

ARKANSAS 

A  report  on  the  geology  and  lead  and  zinc  deposits  of  northern  Arkansas,  by 
E.  T.  McKnight,  prepared  under  cooperative  agreement  with  the  Arkansas 
Geological  Survey,  Is  practically  completed.  Final  completion  awaits  a  brief 
visit  to  the  region  to  settle  some  problems  of  stratigraphy  and  correlation. 
Progress  was  made  by  G.  H.  Girty  in  his  study  of  the  Morrow  fauna  of  Arkansas 
and  Oklahoma.  A  paper  on  deep  wells  that  have  reached  basement  rocks  in 
the  Coastal  Plain  in  southwestern  Arkansas,  southeastern  Oklahoma,  and  north- 
eastern Texas  was  prepared  by  H.  D.  Miser  and  E.  H.  Sellards,  for  publication 
by  the  American  Association  of  Petroleum  Geolc^sts. 

Publication:  Bulletin  808.     (See  p.  5.) 

CAUFOMiA 

Additional  field  work  near  Barnwell.  Searchlight,  Nipt  on,  and  Kelso  was 
done  by  D.  F.  Hewett  in  connection  with  his  study  of  the  geology  and  ore  de- 
posits of  the  Ivanpah  quadrangle.    Some  progress  was  made  on  the  report  by 
Adolph  Knopf  on  the  copper  deposits  of  Plumas  County.    A  paper  by  Professor 
Knopf  on  certain  of  the  problemus  involved  has  been  published  in  Economic 
Geology.    F.  E.  Matthes  resumed  work  on  his  report  on  the  geomorphology  of 
the  upper  San  Joaquin  Basin.    Field  and  oflSce  studies  of  the  San  Andreas  rift 
were  continued  by  L.  F.  Noble,  partly  in  cooperation  with  the  Metropolitan 
Water  District  of  Southern  California.    A  brief  report  was  prepared  for  the 
district  to  aid  it  in  determining  the  geologically  most  favorable  places  to  cross 
the  San  Andreas  fault  zone  with  proposed  aqueducts  from  the  Colorado  River. 

Work  at  the  Lassen  Volcano  Observatory,  at  Mineral,  in  charge  of  R.  H. 
Finch,  consisted  of  continuous  operation  of  seismographs  at  Mineral  and 
Viola,  observations  of  temperatures  of  the  hot  springs,  measurements  of  move- 
ments in  the  land-slip  areas,  and  studies  of  certain  of  the  flows  in  Lassen 
Volcanic  National  Park. 

Manuscripts  for  reports  on  the  geolog>*  and  oil  resources  of  the  Elk  HiUs, 
by  W.  P.  Woodring,  P.  V.  Roundy,  and  H.  L.  Farnsworth,  and  on  the  geology 
of  the  eastern  part  of  the  Santa  Monica  Moimtains  and  adjacent  areaa, 
Los  Angeles  County,  by  H.  W.  Hoots,  were  transmitted  for  publication;  also 
a  paper  on  names  and  definitions  of  the  geologic  units  of  California,  by 
M.  Grace  Wllmarth.  The  Devil's  Postpile  and  its  strange  setting  are  described 
by  F.  B.  Matthes  in  an  article  for  the  Bulletin  of  the  Sierra  Club  of  California 
and  some  peculiar  fossil  forms  from  California  and  Mexico  by  W.  C.  Mansfield 
in  the  Proceedings  of  the  United  States  National  Museum.  W.  P.  Woodring 
submitted  the  following  short  papers  for  publication  in  scientific  journals : 

Tertijiry  deposits  bordering  the  Sinii  Valley  [abstract].  Proceedings  of 
Cordilleran  section  of  Geological  Society  of  America. 

Upper  Eocene  orl)iroidal  Foraminifera  from  the  Santa  Ynez  Range  [abstract]. 
Proceedings  of  Cordilleran  section  of  Geological  Society  of  America. 

Pliocene  deposits  north  of  Simi  Valley. 

Distribution  and  age  of  the  marine  Tertiary  deposits  of  the  Colorado 
Desert. 

Publications:  Professional  Paper  158-1,  Bulletin  812-D.     (See  pp.  4,  5.) 

COLORADO 

Cooperative  work  with  the  Geological  Survey  Board  and  the  Metal  Mining 
Hoard  of  the  State  of  Colorado  continued  on  an  expanding:  scale  under  the 
general  sur)ervision  of  B.  S.  Butler.  Mr.  Butler  and  Q.  D.  Singewald  con- 
tinued tlie  study  of  the  Alma  district,  to  be  completed  in  1931.  With  J.  W. 
Vanderwilt  Mr.  Butler  completed  a  study  of  the  Climax  district,  which  contains 
the  largest   molybdenum   mine  in    the   world.     A   preliminary   report   on  the 
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istrict  was  transmitted  in  July,  1930,  for  publication  by  the  Colorado 

Society.  W.  S.  Burbank  continued  work  in  the  Ouray-Telluride 
be  San  Juan  region.     Some  of  his  preliminary  results  have  just  been 

by  the  Colorado  Scientific  Society  in  a  paper  entitled  "Rerision  of 
gic  structure  and  stratigraphy  in  the  Ouray  district  of  Colorado  and 
ig  on  ore  deposition."  E.  B.  Eckel  was  appointed  Junior  geologist  to 
*.  Burbank.  T.  S.  Loveriug  completed  his  work  on  the  Montezuma 
le  and  transmitted  his  final  reports  on  that  quadrangle  and  on  the 
Idge  district.  His  paper  on  the  geologic  history  of  the  Front  Range, 
luct  of  the  three  years  of  work,  has  been  published  by  the  Colorado 

Society,  and  a  preliminary  paper  on  the  mineral  belt  of  the  Front 

in  press  with  the  same  society.    Mr.  Lovering  began  a  study  of  the 

d  tungsten  district  and  examined  several  dam  and  reservoir  sites  in 

on  with  the  Denver  Water  Commission  and  the  Bureau  of  Reclama- 

N.  Goddard,  appohited  junior  geologist  in  June,  is  assisting  Mr. 
in  a  study  of  the  Jamestown  district. 

Behre  continued  work  in  the  Iowa  Gulch  district  and  vicinity,  south 
ille.  and  the  more  significant  results  were  published  in  the  Proceedings 
)lorado  Scientific  Society  in  a  paper  entitled  "  Revision  of  structure 
ifrraphy  in  the  Mosquito  Range  and  the  Leadville  district,  Colorado," 
essentially  a  supplement  to  Professional  Paper  148,  on  the  geology  and 
lits  of  the  Leadville  district,  and  answers  some  of  the  questions  raised 
eport.  Mr.  Behre  also  spent  a  short  time  in  the  Sugar  Loaf  and  St. 
stricts,  west  of  Leadville,  to  plan  for  a  more  thorough  study  later, 
ssance  stratigrapliio  studies  were  made  by  H.  D.  Miser,  J.  B.  Reeside, 
;.  H.  Dane  in  Sinbad  Valley.  Gateway,  Paradox  Valley,  Gypsum  Valley, 
le,  Ouray,  and  Durango.  and  by  Mr.  Dane  in  western  Mesa  and  Mon- 
inties  in  connection  with  studies  on  the  stratigraphy  and  correlation 
irassic  sandstones  and  associated  formations  of  the  Colorado  Plateaus, 
on  this  subject  including  the  plateau  region  of  southwestern  Colorado 
paration.  Mr.  Reeside  prepared  a  paper  on  the  Cretaceous  faunas  in 
>n  on  Vermilion  Creek,  Moffat  County,  for  publication  In  the  Journal 
ashington  Academy  of  Sciences.  Edwin  Kirk  studied  Devonian,  Cam- 
d  Ordovician  sections  near  Ouray,  Leadville,  Aspen,  Gilman,  Glenwood 
and  Colorado  Springs.  He  continued  the  preparation  of  a  paper  on  the 
1  stratigraphy  of  Colorado  and  nearly  completed  for  outside  publication 

on  the  Harding  sandstone  of  Colorado. 

al  resources,  structure,  and  stratigraphy  of  the  eastern  Yampa  coal 
a  the  subject  of  a  report  in  preparation  by  M.  R.  Campbell.  Town- 
riptions  of  this  field  were  completed  by  Mr.  Campbell  for  the  conser- 
anch.    A  comprehensive  report  on  the  geology  of  the  entire  San  Juan 

being  completed  by  E.  S.  Larsen,  who  contributed  a  short  paper  on 
nic  history  of  the  San  Juan  Mountains  for  publication  by  the  Intema- 
odetic  and  Geophysical  Union, 
itions:  Professional  Paper  155;  Bulletins  811-B,  812-C,  822-B.     (See 

CONNECTiCUT 
s.  E.  B.  Knopfs  work  in  New  York. 

FLORIDA 

iiansfield  completed  a  paper  on  pelecypods  of  the  Choctawhatchee  marl 
vestem  Florida  prepared  in  cooperation  with  the  Florida  Geological 
Part  VI  of  The  moUuscan  fauna  of  the  Alum  Bluff  group  of  Florida, 
of  the  gastropod  papers,  was  completed  by  Julia  Gardner. 

GEORGIA 

tvork  in  the  Coastal  Plain  of  Georgia,  primarily  for  the  preparation 
Dgic  map  of  the  State,  was  begun  by  C.  W.  Cooke,  in  cooperation  with 
geological  survey. 

HAWAIi 

Hawaiian  Islands  the  work  on  volcanologic  research  in  charge  of  T.  A. 
ir.,  consisted  of  observations  of  Halemaumau,  including  mapping  of 
n  the  pit,  measurement  from  time  to  time  of  rim  fissures,  and  measure- 
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ment  of  temperature  stations  at  borings  and  at  other  points  on  the  ELilanea 
floor ;  obsenrations  of  Manna  Loa  seismonietrically  and  visually ;  operation  of 
two  2-component  seismographs  and  a  newly  set  up  vertical-component  sei^ 
mograph  at  the  Kilanea  station,  a  Japanese  seismograph  at  the  Uwekahunn 
Museum  on  the  west  cliff  of  Kilauea  Crater,  and  2-component  seismographs 
under  the  direction  of  the  observatory  at  Hilo  and  at  Kealukekua,  maintained 
by   the   Hawaiian   Volcano   Research   Association;    measurements    of   seismo- 
grams  from  Hawaii.  Kodiak,  and  Dutch  Harbor;  publication  weekly  of  tbe 
Volcano  Letter;  preparation  of  the  Monthly  Bulletin:  designing,  building,  and 
repairing  instruments  and  making  tests  with  oscillating  table;  recording  tide 
data  from  the  Hilo  gage;  directing  the  work  of  the  Hawaiian  Volcano  Be- 
search  Association,  including  direction  of  research  associates  and  travel  to 
Honolulu  meetings;  maintaining  time  service  by  wireless  at  Kilauea  and  at 
Kealakekua. 

In  order  that  geologic  surveys  of  the  islands  may  be  carried  forward, 
Howard  Powers,  an  assistant  geologist,  was  appointed  as  assistant  at  the 
station.  Mr.  Powers  made  a  reconnaissance  of  the  island  of  Hawaii  and  began 
geologic  mapping  in  Kona.  He  has  also  instituted  systematic  petrography  as 
a  part  of  the  routine. 

IDAHO 

Field  studies  of  the  physiography  and  glacial  geology  of  Fremont  and  Bon- 
ner Counties  were  continued  by  W.  C.  Alden,  who  also  made  progress  on  his 
report  on  the  physiography  of  northern  Idaho,  eastern  Washington,  and 
western  Montana.  Partly  in  cooperation  with  the  State,  C.  P.  Ross  made  a 
reconnaissance  of  several  small  mining  districts  in  south-central  Idaho,  and 
some  of  his  results  have  been  transmitted  as  short  reports,  part  of  which,  on 
the  geology  and  ore  deposits  of  the  Seafoam.  Alder  Creek,  Little  Smoky,  and 
Willow  Creek  mining  districts,  have  been  published  as  mimeographed  pamphlets 
by  the  Idaho  Bureau  of  Mines  and  Geology.  Another  paper  submitted  for 
publication  in  Bconomic  Geology  is  Classification  of  the  lode  deposits  of  south- 
central  Idaho.  A  graphic  history  of  metal  mining  in  Idaho,  by  Mr.  Ross,  will 
be  published  by  the  Geological  Survey  in  its  Contributions  to  economic  geolog>'. 
Work  in  the  Bayhorse  quadrangle  was  continued  by  T.  H.  Hite.  of  the  State 
Bureau,  under  Mr.  Ross's  direction.  Cumulative  results  of  Mr.  Ross*s  work  in 
Idaho  are  clarifying  the  hitherto  obscure  geologic  features  of  one  of  the  least- 
known  regions  in  the  Western  States.  Papers  by  G.  R.  Mansfield  and  C.  P. 
Ross  on  old  erosion  surfaces  in  Idaho,  discussions  of  a  paper  by  A.  L.  Anderson 
on  Cretaceous  and  Tertiary  planation  in  northern  Idaho,  were  submitted  for 
publication  in  the  Journal  of  Geology.  Collections  of  Paleozoic  and  Tertiary 
invertebrates  and  Tertiary  plants  were  Identified  by  the  paleontologists. 

Publications:  Professional  Papers  15&-F,  15ShG;  Bulletin  811-E.  (Se^ 
pp.  4,  5.) 

ILLINOIS 

W.  W.  Rubey  completed  field  work  and  has  made  progress  on  the  manu- 
script of  a  report  on  the  Hardin  and  Brussels  quadrangles,  a  cooperative  proj 
ect  with  the  Illinois  Geological  Survey.  The  structural  history  of  the  CoP 
au  Grea  faulted  flexure  was  described  by  Mr.  Rubey  In  a  paper  for  publication 
In  the  Bulletin  of  the  Geologicnl  Society  of  America.  David  White  continued 
his  field  and  office  studies  in  the  cooperative  project  on  the  Pottsvllle  flora  of 
Illinois,  llo  present cd  :i  p.'M>or  on  climntic  implications  of  the  Pennsylvanlflu 
flora  for  the  quarter-centennial  volume  of  the  Illinois  Geological  Survey. 

INDIANA 

New  species  of  Carboniferous  invertebrates  wert»  descrilied  by  G.  IT.  Oirty. 
ruhlicjitlon:  Bullorin  811-C.     (See  p.  5.) 

IOWA 

An  article  on  the  prc-Illinolaji  PloistoriMie  geology  of  Iowa,  by  W.  C.  AliI*'"- 
was  i^rcpared  for  publication  in  tbo  Journal  of  Geoloiry. 

KANSAS 

A  cooperative  field  c<mference  on  work  on  the  Cretaceous  of  Kansas  was 
held  at  Holoit,  by  .1.  B.  Ueesside,  jr.,  with  K.  K.  Landes  and  R.  C.  Moore,  of  tbe 
Kansas  Geological  Survey. 
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KENTUaCY 

I  from  a  deep  well  in  west-central  Kentucky  were  studied  by  £.  O. 
dllectlons  of  lower  and  middle  Eocene  plants)  were  studied  by  E.  W. 

ion:  Professional  I*aper  156.     (See  p.  4.) 

LOUISIANA 

<»1'  tbo  iKjtro^rapliy  of  the  gyi>suui  anhydrite  cap  rock  of  the  salt 
ilphur  were  continued  by  Marcus  I.  (Goldman.  A  revised  map  of  the 
$  fields  of  the  Slate  of  Louisiana  has  been  published.  Cretaceous  in- 
?  from  deep  wells  were  identified  by  T.  W.  Stanton  for  several  oil 

MARYLAND 

relating  to  invchtipations  by  L.  M.  Prindle  of  dam  sites  in  the  Poto- 
system  in  Maryland  were  transmitted  to  the  Corps  of  Engineers  of 
Detailed  reports  on  Baltimore  and  Frederick  Counties  are  being 
\y  A.  I.  J(»nas  for  the  Maryland  Geological  Survey,  in  informal 
I  with  the  United  States  Geolojdcal  Survey.  G.  W.  Stose  did  a  little 
field  work  in  connection  witli  structural  studies  in  Frederick  and 
1  Counties,  the  results  of  which  will  probably  be  incorporated  In 
the  Hagerstown  and  Williamsport  quadrangles. 

MASSACHVSETTS 

progress  was  made  in  the  preparation  of  a  report  on  the  Taconic 
Jing  the  Berlin  and  Greylock  quadrangles,  by  L.  M.  Prindle.  (See 
!.  B.  Knopfs  work  in  New  York.) 

MICHIGAN 

on:  Professional  Paper  154-A.  (See  p.  4.)  (The  area  described 
le  northern  peninsula  of  Michigan.) 

MINNESOTA 

on:  Professional  Paper  154-A.  (See  p.  4.)  (Describes  that  portion 
?terii  Minnesota  that  was  covered  by  a  readvance  of  the  Superior 
Labrador  ice  sheet  late  in  the  Wisconsin  stage  of  glaciation.) 

MISSISSIPPI 

rings  from  the  I>ourland  well,  at  Amory,  were  studied  by  Charles 
P.  V.  Roundy. 

MISSOURI 

rioh  attended  field  conferences  of  the  Missouri  Geological  Survey 
eral  localities  in  the  State  in  an  effort  to  establish  the  sequence  of 
ce,  Proetor,  and  Van  Buren  formations.  New  si)ecles  of  Carbonifer- 
l)rates  were  described  by  G.  H.  Girty.  Carboniferous  invertebrates 
<1  by  1*.  V.  Roundy. 

MONTANA 

if  the  <(»al  beds,  structure,  and  stratigraphy  of  portions  of  Custer 
id  Comities  were  begun  during  the  summer  of  1929  and  continued 
and  .Fune,  1930,  by  W.  G.  Pierce  and  party.  A  report  on  the  geology 
sources  of  the  area  is  in  preparation.  A.  J.  Collier  and  party  con- 
l  mapping  of  the  areal  and  structural  geology  and  coal  beds  of 
1  Dawson  Counties  during  the  summer  of  1929,  and  F.  S.  Parker 
ixtension  of  this  investigation  to  cover  portions  of  Richland  and 
unties  in  June,  1930.  A  report  on  the  geology  of  the  Little  Rocky 
md  the  surrounding;  plains  is  in  preparation  by  Mr.  Collier.  W.  T. 
continued  field  work  in  the  Crow  Indian  Reservation,  contributory 
he  liMs  in  hand  on  the  geology  and  ground-water  i-esources  of  Big 
y  and  the  Crow  Reservation.  A  report  on  the  Ashland  coal  field, 
»wder  River,  and  Custer  Counties,  by  N.  W.  Bass,  has  been  submitted 
ion  by  the  Geological  Survey. 
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A  field  study  of  the  paleobotany  of  the  Fort  Union  formation  in  eastern 
Montana  was  made  by  R.  W.  Brown.  Cretaceous  invertebrates  were  reported 
on  by  T.  W.  Stanton,  and  a  report  on  Devonian  invertebrates  was  made  by 
Edwin  Kirk  for  the  Montana  School  of  Mines.  Further  field  work  was  done 
by  W.  C.  Alden  in  parts  of  Sanders,  Lake.  Rsivalli,  and  Beaverhead  Counties, 
to  gather  additional  data  for  his  report  on  the  glacial  geology  and  physiography 
of  portions  of  western  Montana,  northern  Idaho,  and  eastern  Washington. 
The  study  of  the  geology  and  mineral  resources  of  the  Libby  quadrangle  was 
continued  by  Russell  Gibson.  This  work,  begun  as  a  Federal  project  in  1929. 
was  continued  in  June,  1930,  in  cooperation  with  Lincoln  County.  The  final 
report  on  the  investigations  of  the  greater  Helena  mining  region  by  J.  T.  Pardee 
and  F.  C.  Schrader  Is  nearlng  completion.  Mr.  Pardee  is  also  preparing  a 
paper  on  late  Tertiary  faults  in  southwestern  Montana. 

Publications:  Bulletins  811-A,  812-B.     (See  p.  5.) 

NEBRASKA 
Publicatit)n :  Monograph  55.     ( See  p.  4. ) 

NEyADA 

Cooperation  with  the  Nevada  Bureau  of  Mines  was  established  shortly  before 
the  beginning  c  f  the  fiscal  year,  and  under  these  auspices  H.  G.  Ferguson  re- 
sumed the  study  of  mining  districts  in  the  Tonopah  and  Hawthorne  quadrangles 
and  the  Tybo  district,  and  T.  B.  Nolan  be^jjan  a  resurvey  of  the  Tonopah  district. 
Developments  at  Tonopah  have  so  greatly  increased  facilities  for  underground 
study  since  publication  of  the  Geological  Survey's  report  on  the  district  in 
1905  that  much  new  light  has  been  thrown  on  the  complicated  geologic  problons. 
Mr.  Nolan's  preliminary  report  embodying  these  results  was  completed  in  June, 
1930,  for  publlcatidfi  by  the  State  Bureau  of  Mines.  Further  field  studies  were 
made  by  D.  F.  Hewett  in  portions  of  the  Ivanpah  quadrangle,  and  office  work 
on  his  report  on  the  geology  and  ore  deposits  of  the  quadrangle  has  progressed. 
Mr.  Hewett  also  has  in  hand  a  report  on  examinations  uf  manganese  deposits 
in  the  vicinity  of  Las  Vegas  during  1929.  The  report  by  F.  C.  Schrader  on  the 
geology  and  ore  deposits  of  the  Carson  Sink  is  nearlng  completion. 

The  report  by  Adolph  Knopf  and  L.  G.  Westgate  on  the  geology  and  ore 
deposits  of  the  Ploche  region  was  transmitted  for  publication  as  a  professional 
paper.  Edwin  Kirk  made  a  contribution  to  the  Paleozoic  stratigraphy  of  the 
region  for  incorporation  In  this  report.  Faulted  fans  west  of  the  Sheep 
Range,  southern  Nevada,  were  described  by  C.  R.  Longwell  In  an  article  for 
the  American  Journal  of  Science. 

Publication :  Professional  Paper  158-D.     ( See  p.  4. ) 

NEIV  MEXICO 

Field  mapping  of  the  coals  of  the  Mesaverde  formation  of  the  southwestern 
edge  of  the  San  Juan  Basin,  In  McKlnley  County,  was  continued  by  a  party 
under  the  direction  of  J.  D.  Sears,  and  later  by  T.  A.  Hendricks,  in  1929. 
Work  to  continue  this  mapping  eastward  and  northward  was  resumed  by  Mr. 
Sears  in  1930.  Mr.  Hendricks  completed  a  manuscript  on  some  details  of  sedi- 
mentation of  the  Mesaverde  formation  on  the  south  side  of  the  San  Juan  Basin 
for  use  as  thesis  material.  A  copy  of  this  manuscript  Is  in  the  open  files  of  the 
geologic  brunch. 

A  reconnaissance  survey  of  the  Mesozolc  stratigraphy  in  northwestern  New 
Mexico  was  made  by  J.  B.  Reeside,  jr.,  who  also  studied  Cretaceous  Inverte- 
brates from  the  Gallup  region  and  the  San  Juan  Basin.  R.  W.  Brown  reported 
on  collections  of  fossil  plants  from  the  Mesaverde  formation  of  the  Gallop- 
San  Juan  Basin.  G.  H.  Girty  reported  on  various  collections  of  Carl)oniferous 
Invertebrates  and  described  the  new  species  in  them.  A  paper  on  the  corrda- 
tlon  of  the  Jurassic  sandstones  of  the  Colorado  Plateau  region.  Including  north- 
western New  Mexico,  is  In  preparation  by  A.  A.  Baker,  J.  B.  Reeside,  Jr.,  and 
C.  H.  Dane. 

Informal  cooperation  with  the  New  Mexico  Bureau  of  Mines  and  Mineral 
Resources  Included  continuation  and  extension  of  the  work  In  the  Magdalena 
mining  district,  begun  some  years  ago  by  G.  F.  Loughlin.  Field  work  in  the 
district   was   completed,   and   substantial   progress   was  made   on   the  report. 


L  Spencer  continued  preparation  of  his  report  on  the  geology  and  mineral 
urces  of  the  Santa  Rita  district.  The  cliapter  on  the  geology  of  New 
ico  for  the  volume  on  North  America  in  Geologie  der  Brde  has  been  com- 
jd  by  N.  H.  Darton.  H.  D.  Miser  and  A.  C.  Spencer  went  to  Carlsbad 
erve  on  a  board  of  review  to  consider  a  report  by  Kirls  Bryan  on  the 
ofied  enlargement  of  the  Avalon  Reservoir. 
le  work  on  potash  is  described  on  pages  14-15. 

NBVYORK 

rs.  E.  B.  Knopf  continued  detailed  geologic  mapping  and  petrographic  studies 
letamorphism  of  crystalline  schists  in  the  Glove  and  Miilbroolc  quadrangles, 
submitted  a  paper  entitled  **  Retrogressive  metamorphism  and  phyllonitiza- 
"  to  the  American  Journal  of  Science,  setting  forth  some  of  the  results  of 
studies.  W.  B.  Lang  visited  the  mine  of  the  Sterling  Salt  Co.  at  Guylerville 
examined  a  core  at  the  University  of  Rochester  to  determine  whether  it 
ained  potash.  Further  field  work  in  the  Taconic  region,  which  includes  the 
in  and  Hoosick  quadrangles,  in  New  York,  was  done  by  L.  M.  Prindle,  who 
continued  oflSce  work  on  his  report  covering  the  whole  Taconic  region. 

OHIO 

'Ogress  was  made  on  studies  of  Devono-Carboniferous  faunas  of  Ohio  by 
L  Girty. 

OKLAHOMA 

le  fauna  of  the  Sycamore  limestone  is  described  in  a  paper  which  G.  H.  Girty 
•reparing  in  collaboration  with  Mr.  Cooper,  of  the  Oklahoma  Geological 
rey.  Mr.  Girty  is  also  preparing  papers  on  the  Morrow  and  the  Moorefleld 
las.    P.  V.  Roundy  is  preparing  a  paper  on  the  ostracodes  and  conodonts  of 

Sycamore  limestone,  and  Edwin  Kirk  studied  crinoids  from  this  same 
lation.    E.  O.  Ulrich  studied  the  Tyner  and  Burgen  formations  in  central 

eastern  Oklahoma,  studied  and  reported  on  fossil  invertebrates  from  the 
pson  formation,  and  made  a  field  study  of  that  formation  in  the  Arbuckle 
Washita  Mountains  in  cooperation  with  members  of  the  Oklahoma  G^logical 
vey.  The  sale  of  Osage  leases  at  Pawhuska  was  attended  by  Mr.  Roundy 
dvise  the  Indian  Service  concerning  the  adequacy  of  bids.  A  paper  on  deep 
is  that  have  reached  basement  rocks  in  the  Coastal  Plain  in  southeastern 
ihoma  and  adjoining  areas  was  prepared  by  H.  D.  Miser  and  B.  H.  Sellards 
the  American  Association  of  Petroleum  Geologists. 

OREGON 

iTork  in  cooperation  with  the  Oregon  State  Mining  Board,  begun  in  June, 
d,  continued  throughout  the  year,  with  greatly  increased  scope  in  June,  ld30. 
T.  Pardee  made  preliminary  examinations  of  several  mining  districts  in 
jtern  Oregon,  and  his  report  on  the  status  of  the  industry  has  been  released 
nimeographed  form.  In  June  three  parties  under  his  direction  were  making 
liled  studies — A.  F.  Buddington  and  Eugene  Callaghan  in  the  Bohemia  gold 
Tict,  F.  G.  Wells  and  A.  C.  Waters  in  the  Black  Butte  quicksilver  district, 
[  P.  J.  Shenon  with  assistants  in  the  Takilma  copper  district.     Mr.  Pardee 

continued  examination  of  mineral  deposits  in  outlying  districts  and  has 
perated  with  the  State  Highway  Department  in  a  study  of  road  materials. 
Q  eastern  Oregon  D.  F.  Hewett  examined  accessible  mines  in  the  Sumpter 
drangle,  to  supplement  data  collected  in  1914,  and  his  paper  on  the  present 
aomic  outlook  of  ore  deposits  in  the  quadrangle  was  completed  soon  after 
end  of  the  fiscal  year.  James  Gilluly  made  a  detailed  study  of  the  copper 
osits  that  were  the  scene  of  considerable  recent  activity  near  Keating,  in. 

Baker  quadrangle,  and  less  detailed  studies  of  other  districts  in  the 
drangle.  His  preliminary  report  on  the  deposits  near  Keating  has  been 
jnsed  in  mimeographed  form,  and  his  final  report  is  practically  complete. 
June  Mr.  Gilluly  resumed  work  in  the  region  with  J.  C.  Reed,  junior 
logist. 

lessrs.  Pardee  and  Gilluly  also  examined  several  dam  sites  along  the 
nmbia  River  for  the  War  Department 
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PENNSYLVANIA 

In  cooperation  with  the  Pennsylvania  Geological  Survey  investigations  were 
continued  by  O.  W.  Stose  on  the  Martinsburg  shnle,  Delaware  Water  Gap 
quadrangle,  and  on  the  geology  and  mineral  resources  of  the  Hanover,  York. 
Middletown,  and  Lancaster  quadrangles,  the  reports  on  which  will  be  pub- 
lished by  the  State  organization.  The  manuscript  for  the  geologic  map  of 
Pennsylvania  to  be  published  by  the  State  Survey  has  been  complete<l.  Detailed 
reports  on  the  geology  and  economic  resources  of  the  following  quadrangles  are 
in  course  of  preparation  for  publication  by  the  Federal  Survey:  Honeybrook 
and  Phoenlxville,  by  G.  W.  Stose ;  Butler  and  Zelienople,  by  G.  B.  Ri(?liardson ; 
Tyrone,  by  Charles  Butts.  A  paper  on  the  unconformity  at  the  base  of  the 
Medina  sandstone  in  southeastern  Pennsylvania  w^as  prepared  by  Mr.  Stose 
for  the  Geological  Society  of  America,  and  one  on  the  gravel  and  peneplains 
of  Pennsylvania  for  the  Geological  Society  of  Washington. 

Devonian  and  Carboniferous  invertebrates  of  the  Bradford  quadran;?le  were 
reported  on  by  Mr.  Butts.  Paleozoic  invertebrate  collections  obtained  in  eastern 
Pennsylvania  by  Mr.  Stose  were  identified  by  E.  O.  Ulrich. 

Publications:  Bulletin  799,  Folio  225.     (See  pp.  5,  6.) 

SOUTH  CAROLINA 

A  comprehensive  report  on  the  geology  of  the  Coastal  Plain  of  South  Carolina 
is  in  preparation  by  C.  W.  Cooke. 

SOUTH  DAKOTA 

D.  F.  Hewett  examined  manganese  deposits  at  Chamberlain  and  prepared  a 
brief  report  thereon  entitled  "  Manganese-iron  carbonate  nodules  in  the  Pierre 
shale  near  Chamberlain,  S.  Dak." 

Publication:  Monograph  55.     (See  p.  4.) 

TENNESSEE 

The  Cretaceous  and  Tertiary  formations  of  western  Tennessee  were  exam- 
ined in  the  field  by  L.  W.  Stephenson  in  informal  cooperation  with  the  Tennes- 
see Geological  Survey,  in  connection  with  a  report  on  the  Foraminifera  to  be 
prepared  by  I.  G.  Reimann  for  the  State  Geological  Survey. 

Publication:  Professional  Paper  156.     (Seep.  4.) 

TEXAS 

Field  studies  in  Uvalde,  Zavala,  and  Dimmit  Counties,  in  cooperation  with 
the  water-resources  branch  in  tracing  the  source  of  the  water  supply  for  the 
Winter  Garden  area,  were  made  by  L.  W.  Stephenson  and  Julia  Gardner.  Mr. 
Stephenson  continued  preparation  of  his  monograph  on  the  fossils  of  the  Navarro 
formation  of  Texas.  This  work,  which  will  require  some  additional  field 
studies,  is  being  done  in  cooperation  with  the  Texas  Bureau  of  Economic 
Geology,  and  the  report  will  be  issued  as  a  publication  of  that  bureau.  Papers 
by  Mr.  Stephenson  entitled  "  Uneonfonnities  in  the  Upper  Cretaceous  series  <»f 
Texas  "  and  "  Two  new  moUusks  of  the  genera  Ofttrcn  and  Ejfogjfra  from  the 
Austin  chalk  of  Texns"  were  published  in  outside  journals.  Miss  Gardner 
continued  field  work  on  the  Eocene  of  southwestern  Texas,  which  was  supple- 
mented by  field  work  in  Denmark  and  England  and  study  of  collections  in 
museums  of  England,  France,  and  Germany,  for  the  purpose  of  establishing 
the  Eocene  age  of  the  Midway  formation. 

Field  and  oflSce  work  on  the  revised  geologic  map  of  the  State  was  continued 
by  N.  n.  Darton,  who  examined  previously  unmapped  areas  In  the  western 
and  central  parts  of  the  State.  He  has  prepared  topographic  base  maps  for 
many  of  the  quadrangles  in  southwestern  Texas.  The  geol<»glc  map  of  the 
Coastal  Plain  of  Texas  to  be  includi'd  in  the  new  map  of  the  State  will  incor- 
porate, in  ad<lition  to  results  of  field  investigations  by  Mr.  Stephenson  and 
Miss  Gardner,  data  obtained  from  (»il  companies  and  other  sources.  Field 
studies  of  the  geolojry  of  the  Marathon  Basin  were  continued  by  Philip  King. 
This  work  is  also  partially  contributory  to  the  revised  geologic  map  of  the 
State. 
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A  revised  map  of  the  oil  and  gas  fields  of  Texas  is  in  preparation.  A  paper 
by  H.  D.  Miser  and  E.  H.  Sellards  on  deep  wells  that  have  reached  basement 
rocks  in  the  Coastal  Plain  of  northeastern  Texas  was  prepared  for  publication 
Uy  the  American  Association  of  Petroleum  Geologists. 

Work  on  potash  is  describod  on  pages  14-15. 

UTAH 

Detailed  structural  and  stratigraphic  studies  in  the  Green  River  Desert  and 
adjoining  portions  of  the  San  Rafael  Swell  not  previously  mapped  were  begun 
in  Jane,  by  A.  A.  Baker.  A  geologic  report  with  si)ecial  reference  to  stratig- 
raphy and  structure  of  the  Monument  Valley-Navajo  Mountain  district  of  the 
southern  San  Juan  area  is  in  preparation  by  Mr.  Baker,  who  also  completed 
his  report  on  the  geology  and  oil  possibilities  of  the  southeastern  part  of  the 
Moab  district.  Grand  ami  San  Juan  Counties.  C.  H.  Dane  carried  on  plane- 
table  mapping  and  structural  and  stratigraphic  studies  in  Grand  County,  a  con- 
tinuation of  work  begun  in  1029.  His  report  on  the  geology  and  oil  possibilities 
of  the  Salt  Valley  area,  Grand  County,  is  being  prepared. 

The  Book  Cliffs  coal  field  has  been  studied  by  D.  J.  Fisher,  who  has  com- 
plet€*d  and  transmitted  a  rei^ort  on  the  general  geology  of  the  Book  Cliffs  south- 
east of  Sunny  side  and  an  economic  contribution  on  the  Book  Cliffs  coal  field. 
Studies  of  the  coals,  stratigraphy,  and  structure  of  portions  of  the  Wasatch 
Plateau  are  being  continued  by  E.  M.  Spieker.  The  work  is  done  primarily  for 
the  purpose  of  classifying  the  public  lands  as  to  coal  resources,  but  reports 
descriptive  of  the  scientific  and  economic  results  will  also  be  prepared.  A 
paper  on  the  structure  of  the  Manti-Sallna  area  was  submitted  by  Mr.  Spieker 
for  publication  in  the  Bulletin  of  the  Geological  Society  of  America.  A  report 
on  the  correlation  of  the  Jurassic  sandstones  and  associated  formations  of  the 
Colorado  Plateaus,  including  southeastern  Utah,  is  in  preparation  by  A.  A. 
Baker,  J.  B.  Reeside,  jr.,  and  C.  H.  Dane.  Early  Paleozoic  sections  near  Salt 
Lake  City  and  Brigham  City  were  studied  by  Edwin  Kirk.  T.  B.  Nolan  con- 
tinned  oflBce  work  on  his  report  on  the  geology  and  mineral  resources  of  the 
Gold  Hill  quadrangle.  A  paper  on  Paleozoic  formations  in  this  quadrangle 
was  submitted  for  publication  in  the  Journal  of  the  Washington  Academy  of 
Sciences. 

Publication:  Professional  Paper  158-E.     (See  p.  4.) 

VERMONT 

L.  M.  Prindle  made  a  geologic  reconnaissance  trip  through  the  Green  Moun- 
tain Purchase  area  for  the  Forest  Service  in  connection  with  a  proposed 
national  forest  in  this  area.  He  also  studied  a  part  of  the  Taconic  area,  which 
Includes  the  Beiinington  quadranfrle,  in  southwestern  Vermont.  Mrs.  E.  B. 
Knopf  made  a  short  trip  to  northern  Vermont  and  an  adjoining  section 
of  Canada  to  study  some  of  the  schists  and  fault  ^phenomena  in  the  Green 
Mountains  and  their  possible  relations  to  similar  phenomena  in  the  Clove  and 
Mlllbrook  quadrangles.  New  York. 

VIRClNiA 

Charles  Butts  continued  his  field  and  office  work  in  the  Appalachian  Valley, 
in  cooperation  with  the  Geological  Survey  of  Virjjiula.  The  results  of  the 
hivestigrations  will  be  used  in  the  revision  of  the  geologic  map  of  the  State. 
The  fi'eld  work,  a  northward  extension  of  that  done  during  previous  years. 
Included  portions  of  Crais,  Roaiioko,  Montgomery,  Botetourt,  Alleghany,  Rock- 
bridge, and  Augusta  Counties.  Special  problems  in  stratigraphy  and  paleon- 
tology of  this  rejrion  were  studied  by  E.  O.  Ulricli  in  company  with  Mr.  Butts. 
The  gravel  deposits  of  Virginia  were  studied  by  M.  R.  Campbell  in  cooperation 
with  the  Virginia  Geological  Survey.  L.  M.  Prindle  examined  the  geology  of 
certain  dam  and  reservoir  sites  in  the  Valley  of  Virginia,  for  the  Corps  of 
En^neers. 

A  paper  on  silidfled  bojr-Iron  dt^osits  and  associated  sillcifled  rocks  at  the 
contact  between  the  Cambrian  and  Ozarkian  (basal  Ordovician),  in  Virginia, 
by  M.  I.  Goldman,  was  published  in  Germany  in  a  Festschrift  in  honor  of 
Prof.  Johannes  Walther  on  the  occasion  of  his  seventieth  birthday. 

Publication:  Provisional  Paper  158-0.     (See  p.  4.) 
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WASHINGTON 

Field  studies  of  the  physlopn'aph.v  and  glacial  gt^olo^y  of  Cbelan,  Douglas, 
Grant,  Lincoln,  Okanogan,  Ferry,  Stevens,  and  Spokane  Ck)unties  were  con- 
tinued by  W.  C.  Alden,  who  also  made  progress  on  his  report  on  the  physi- 
ography of  northern  Idaho,  eastern  Washington,  and  western  Montana.  A 
paper  on  Columbia  River  terraces  by  Mr.  AUlen  was  delivered  before  the 
Geological  Society  of  Washington.  J.  T.  Pardee  examined  deposits  of  manga- 
nese on  the  Dosewallips  River  at  Lake  Crescent. 

WEST  VIRGINIA 

Reports  relating  to  investigations  by  L.  M.  Prindie  of  dam  sites  in  the 
Potomac  River  system  in  West  Virginia  were  transmitted  to  the  Corps  o( 
Engineers. 

T.  A.  Hendricks  sampled  coals  from  the  Pocahontas  coal  fields  for  the  use 
of  the  Bureau  of  Mines  in  a  series  of  tests  on  the  friability  of  coal. 

Publication:  Professional  Paper  158-C.     (See  p.  4.) 

WISCONSIN 

W.  C.  Alden  engaged  in  a  field  conference  and  the  examination  of  glacial 
deposits  in  the  northwestern  counties  of  Wisconsin  with  E.  F.  Bean,  State 
geologist. 

Publication:  Professional  Paper  154-A.  (Describes  parts  of  northern  Wis- 
consin that  were  covered  by  a  readvance  of  the  Superior  lode  of  the  Labrador 
ice  sheet  late  in  the  Wisconsin  state  of  glaclation.) 

WYOMING 

The  origin  and  geologic  history  of  the  Tertiary  rocks  of  the  Green  River 
Basin  are  being  studied  by  W.  H.  Bradley,  whose  report  on  past  investigations 
is  well  under  way.  Mr.  Bradley  made  reports  on  the  Alcova  and  Semhioe 
dam  sites  for  the  Bureau  of  Reclamation.  J.  B.  Reeside,  Jr.,  and  A.  A 
Weymouth  completed  a  paper  on  mollusks  from  the  Aspen  shale  (Cretaceous) 
of  southwestern  Wyoming,  for  publication  in  the  Proceedings  of  the  United 
States  National  Museum.  A  revised  map  of  the  oil  and  gas  tie.ds  of  Wyomin? 
has  been  completed.  The  chapters  on  the  Big  Horn  and  Owl  Creek  Moun- 
tains, Wyomin.i;  and  Montana,  for  incorporation  in  the  volume  on  North  America 
In  Geologle  der  Erde,  were  completed  by  N.  H.  Darton. 

Publications:  Monograph  55;  Professional  Papers  158-E,  158-H,  165-A. 
165-B;  Bulletin  811-D.     (See  pp.  4,  5.) 

MISSISSIPPI  VALLEY 

A  detailed  study  of  the(  geomorphology  of  the  head  of  the  Mississippi  embay- 
ment  was  begun  by  F.  E.VVIatthes  as  a  part  of  a  general  study  of  the  develop- 
ment of  the  lower  Mississippi  River.  An  understanding  of  the  changes  in 
the  course  of  the  river  during  its  development  and  of  the  reasons  for  Its 
present  relations  to  the  valley  and  to  such  physical  features  as  Crowleys 
Ridge  can  hardly  fail  to  be  of  importance  in  the  consideration  of  any  broad 
plan  for  river  rectification  or  control. 

BRAZIL 

David  White  studied  Mosozoic  and  Tertiary  plants  from  tlie  Geological 
Survey  of  Brazil. 

VENEZUELA 

A  paper  on  the  Pao  deposits  of  iron  ore  in  the  State  of  Bolivar,  Venexuela, 
was  presente<l  by  E.  F.  Burchard  at  the  meeting  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers  in  New  York  in  Februar>'  and  was  pub- 
lished by  that  organization  as  Technical  Publication  205. 

GENERAL  INVESTIGATIONS 

Investigation.s  covorin<5  broad  fields  of  geologic  research  or  areas 
not  confined  to  individual  States  are  in  progress  by  many  of  the 
geologists,  and  reports  are  in  preparation  on  the  following  subjects: 
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(Jeology  of  the  Rocky  Mountains  and  northern  plateau  region,  for 
Seolo^e  der  Erde,  by  J.  B.  Reeside,  jr. ;  geology  of  the  east-central 
Onited  States^  for  Geologie  der  Erde,  by  Charles  Butts :  geology  of 
the  Great  Basin,  by  D.  F.  Hewett ;  igneous  rocks  of  the  Great  Basin, 
dj  James  Gilluly;  copper  deposits  of  the  southern  Appalachian  re- 
arion,  by  C.  S.  Ross  and  M.  N.  Short;  origin  of  chromite,  by  C.  S. 
Ross ;  antimony  deposits  of  the  world,  by  F.  C.  Schrader ;  new  esti- 
nates  of  the  coal  reserves  of  the  United  States,  by  M.  R.  Campbell ; 
intercyclic  interpolation  of  plates  in  Crinoidea,  by  Edwin  Kirk ; 
;enus  Marginifera^  by  G.  H.  (jirty ;  g6nus  Productus^  by  G.  H.  Girty ; 
Mirly  Paleozoic  cephalopods,  by  E.  O.  Ulrich  and  A.  F.  Foerste. 
Other  investigations  in  progress  are  studies  of  stratigraphy  and 
paleontology  of  the  Appalachian  Valley  and  of  the  Upper  Cambrian 
biilobites  of  the  family  Telephidae,  by  E.  O.  Ulrich;  Foraminifera 
af  the  Coastal  Plain,  by  J.  A.  Cushman;  micro-fossils,  by  P.  V. 
Roundy;  Cretaceous  formations  of  the  Western  Interior  province, 
by  J.  B.  Reeside,  jr. ;  and  paragenesis  of  ore  minerals,  by  M.  N.  Short. 

Cooperative  investigations  with  other  organizations  included  work 
of  David  White  and  others  in  connection  with  committees  of  the 
National  Research  Council  and  the  National  Academy  of  Sciences. 

The  following  papers  giving  the  results  of  some  oi  these  studies 
were  completed  during  the  year  and  submitted  for  publication  as 
professional  papers  or  bulletins  of  the  United  States  Geological  Sur- 
vey or  through  unoflScial  channels. 

The  kaolin  minerals,  by  C.  S.  Ross  and  Paul  F.  Kerr.  Shorter  Contributions 
to  Greneral  Geology.    Abstract  In  Journal  of  the  American  Ceramic  Society. 

The  Upper  Cretaceous  ammonite  genus  Barroisiceras  in  the  United  States,  by 
J.  B.  Reeside,  jr.     Shorter  Contributions  to  General  Geology. 

Ificroscopic  determination  of  ore  minerals,  by  M.  N.  Short.  Bulletin  of  the 
United  States  Geologipal  Survey. 

Ifap  of  oil  and  gas  fields  of  the  United  States. 

Violarite  and  other  rare  nickel  minerals,  by  M.  N.  Short  and  E.  V.  Shannon. 
American  Mineralogist. 

Occurrence  and  relations  of  alabandite,  by  D.  F.  Hewett  and  Olaf  N.  Rove. 
Economic  Geology. 

New  Carboniferous  invertebrates,  II,  by  G.  H.  Girty.  Journal  of  the  Wash- 
ington Academy  of  Sciences. 

Dickite,  a  kaolin  mineral,  by  C.  S.  Ross  and  Paul  F.  Kerr.  American  Min- 
enlogist 

Correlation  of  Pleistocene  coastal  terraces,  by  C.  Wythe  Cooke.  Journal  of 
Geology. 

Trop?ioorinu8t  a  new  Carboniferous  crinoid  genus,  by  Edwin  Kirk. 

The  behavior  of  certain  mud-crack  casts  during  compaction,  by  W.  H.  Brad- 
ley.   American  Journal  of  Science. 

Pleistocene  seashores,  by  C.  Wythe  Cooke.  Journal  of  the  Washington  Acad- 
emy of  Sciences. 

Chromium,  by  W.  D.  Johnston,  jr.    Mineral  Industry. 

The  incipient  stages  of  rock  metamorphism  as  recorded  in  coal,  by  M.  R. 
Campbell.    Economic  Geology. 

Stratigraphic  names,  by  T.  W.  Stanton.  Bulletin  of  the  American  Associa- 
tion of  Petroleum  Geologists. 

Natural  groups  of  coal  and  allied  fuels,  by  M.  R.  Campbell.  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers. 

A  Cretaceous  pelecypod  with  color  markings,  by  J.  B.  Reeside,  jr.  Journal 
of  the  Washington  Academy  of  Sciences. 

Note  on  temperature  gradients  in  the  Permian  Basin,  by  W.  B.  Lang.  Jour- 
ntl  of  the  Washington  Academy  of  Scienc^es. 
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Outline  of  11  suggested  classillcation  of  coals,  by  David  White.  American  In- 
stitute of  Mining  and  Metallurgical  Engineers. 

Summary  of  nitrate  deposits  in  the  United  States,  by  G.  R.  Mansfield,  for 
piesentation  nt  meeting  of  Society  of  Economic  Geologists. 

WORK  IN  CHEMISTRY  AND  PHYSICS 

E.  P.  Henderson  resigned  during  the  year  to  become  assistant 
curator  of  the  National  Museum.  His  work  was  carried  on  tempo- 
rarily by  J.  C.  Reed  and  F.  S.  Parker,  geologists,  but  they  were  later 
assigned  to  field  work.  At  the  end  of  the  year  R.  C.  Wells  was  des- 
ignated chief  chemist,  thus  relieving  George  Steiger,  who  will  de- 
vote his  time  to  research  work. 

The  work  in  chemistry  and  physics  includes  tests  necessary  to 
the  determination  of  rocKs,  ores,  and  minerals  collected  or  received 
by  the  Geological  Survev,  qualitative  and  quantitative  chemical 
analyses  of  specimens  and  samples  collected  by  geologists,  and  re- 
searches relatmg  to  the  problems  in  geology  on  which  tne  Geological 
Survey  is  engaged. 

During  the  year  363  samples  were  analyzed  to  furnish  informa- 
tion in  connection  with  studies  being  made  by  members  of  the  Geo- 
logical Survey  and  2,900  specimens  were  identified  for  other  persons. 
In  addition  6,500  samples  of  cores  and  cuttings  from  112  wells  in 
Texas  and  New  Mexico  were  analyzed  or  otherwise  tested  in  connec- 
tion with  the  exploration  for  potash.  Petrographic  examinations  of 
the  cores  were  made  by  W.  T.  Schaller,  E.  P.  Henderson,  J.  J.  Fahey, 
and  F.  C.  Calkins,  and  chemical  determinations  principally  by  Mr. 
Fahey  and  E.  T.  Erickson.  R.  K.  Bailey,  stationed  at  Roswell,  X. 
Mex.,  prepared  logs  of  the  well  cores,  made  preliminary  tests,  and 
selected  material  for  shipment  to  Washington  for  analysis. 

J.  (i.  Fairchild,  who  made  most  of  the  quantitative  analyses  of 
roclis  during  the  year,  also  studied  the  reducing  power  of  pyrite  as 
measured  by  the  nitrogen  oxides  evolved  when  it  is  heated  with  nitric 
acid.  The  diffusion  of  mixtures  of  gases  through  very  small  pas- 
sages in  rocks  was  studied  by  R.  C.  Wells  for  the  purpose  of 
explaining  the  origin  of  different  natural  gases.  He  also  deter- 
mined the  solubility  of  some  rare-earth  nitrates  in  ether  at  ordinary 
temperatures. 

Six  days  of  field  work  was  spent  by  W.  T.  Schaller  in  examining 
the  soda  pegmatites  of  the  Maryland-Pennsylvania  State  line  and  s 
deposit  of  bervl  in  Maine.  He  also  read  several  manuscripts  criti- 
cally, analyzed  psittacinite  from  Arizona,  studied  the  natural  am- 
monium borates,  among  which  a  new  species  was  identified,  and 
prepared  manuscript  for  a  series  of  mineralogical  notes  covering  the 
following  subjects:  Ptilolite  from  Utah;  the  mordenit^-ptiloUt* 
group;  clinoptilolite,  a  new  species;  hydrozincite  from  Nevada: 
tephroite  from  New  Jersey;  Indlamite  from  New  Mexico;  the  lud- 
wigite  group;  argentojarosite  and  associated  secondary  minerals 
from  Utah. 

Most  of  the  time  of  George  Steiger  was  devoted  to  administrative 
work.  In  collaboration  with  C.  S.  Ross  he  continued  his  studies  of 
the  function  of  water  in  the  hip:hly  hydrated  clay  minerals.  He 
also  studied  the  chemical  composition  o^  the  insoluble  residue,  other 
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than  carbonate,  in  Indiana  limestone  and  prepared  a  bibliograpliy 
of  chemical  investigations  relating  to  sedimentation  for  the  National 
Research  Council  committee  on  that  subject. 

The  science  of  radioactivity  has  in  recent  years  contributed  to 
geologic  knowledge  in  several  fundamental  ways.  It  has  offered 
geologists  a  new  source  of  heat  in  the  earth  and  a  means  of  deter- 
mining the  age  of  certain  minerals.  Each  of  these  subjects  received 
attention  from  Geological  Survey  scientists  the  past  year.  C.  E. 
Van  Orstrand  measured  the  temperature  gradient  in  cei-tain  bore 
holes,  and  Mr.  Wells  analyzed  some  samarskites  and  uraninites  for 
lead,  uranium,  and  thorium,  thus  enabling  the  age  of  these  minerals 
to  be  calculated.  In  addition,  in  conjunction  with  a  determination 
of  the  atomic  weight  of  the  lead  made  by  Prof.  G.  P.  Baxter,  of 
Harvard  University,  the  results  afford  a  means  of  determining  the 
rate  of  disintegration  of  thorium  during  a  very  long  period  of  time. 
These  investigations  have  been  urged  and  supported  by  Dr.  A.  C. 
Lane,  chairman  of  the  National  Research  Council  committee  on  the 
determination  of  geologic  time. 

The  invcstifjations  relative  to  potash,  to  which  a  large  part  of  the 
time  of  the  cnemists  was  given,  have  consisted  almost  entirely  in 
determining  the  percentage  of  potassium  present  and  in  identifying 
the  minerals.  Little  has  been  done  in  explaining  the  conditions  of 
formation  of  the  minerals,  but  in  a  broad  way  it  is  clear  that  many 
chloride  and  sulphate  minerals  of  potassium,  resembling  those  of  the 
German  salt  deposits,  are  present  over  an  extensive  area  in  New 
Mexico  and  western  Texas.  The  progress  of  the  year  extends  and 
confirms  the  findings  recorded  in  last  year's  report. 

In  addition  to  attending  to  the  usual  administrative  duties  of 
the  physical  laboratory,  Mr.  Van  Orstrand  supervised  investigations 
on  geothermal  gradients  that  are  being  condiicted  in  Texas,  Okla- 
homa, and  California  by  the  American  Petroleum  Institute,  and  in 
December,  at  the  request  of  officials  of  that  institute,  he  assumed  the 
dh^ctorship  of  its  project  No.  26,  an  investigation  that  is  being  con- 
ducted in  the  physical  laboratory  of  the  Geological  Survey  by  F.  C. 
Weaver  on  a  thermal  conductivity  method  oi  gas  analysis.  Tem- 
perature tests  were  made  in  deep  wells  at  Roswell,  N.  Mex. ;  Long 
oeach,  Calif.;  Thermopolis,  Wyo.;  Garnet,  Kans.;  and  Florence, 
Kans.  Considerable  time  was  given  to  theoretical  investigations 
on  the  flow  and  transfer  of  heat  in  the  crust  of  the  earth. 

Laboratory  methods  and  apparatus  for  finding  the  densities,  po- 
rosities, and  permeabilities  oi  oil  sands  were  further  developed  by 
P.  G.  Nutting  and  used  in  determining  the  properties  of  a  great 
many  oil  sands  from  different  localities.  The  results  of  some  of 
these  analyses  have  led  to  improvements  in  oil  recovery  in  some 
fidds.  The  study  of  adsorbing  surfaces  on  silica  and  different  sili- 
cates w^as  continued,  in  particular  their  preparation  and  behavior 
toward  water,  petroleum,  tar,  and  other  substances.  Many  filtering 
clays  were  examined  and  tested.  Further  studies  were  made  of  the 
retention  of  moisture  by  clays  under  different  conditions  of  humidity 
md  temperature. 
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The  following  papers  were  completed  during  the  year : 

Fairchild,  J.  6.,  The  volumetric  determination  of  fluorine  by  the  use  of  ferric 
chloride:  Washington  Acad.  Sci.  Jour.,  vol.  20,  Apr.  19,  1930. 

Nutting,  P.  G.,  The  laws  of  distribution  of  particles  in  suspension:  Science, 
new  ser.,  vol.  70,  p.  409,  Oct.  25,  1929. 

The  stratified  settling  of  fine  sediments:  Washington  Acad.  Sci.  Jour., 

vol.  19,  pp.  402-406,  1929. 

Some  physical  problems  in  oil  recovery:  Oil  and  Gas  Jour.,  Nov.  21. 


1929,  p.  44. 

—  Adsorption  and  emulsion  formation :  Science,  new  ser.,  vol.  71,  pp.  36-37, 
Jan.  10,  1930. 

—  Vapor  pressure  and   heat  of  valorization:  Ind.   and  Eng.   Chemistry 


(in  press). 

The  physical  analysis  of  oil  sands:  Am.  Assoc.  Petroleum  Geologists 


Bull,  (in  press). 

Schaller,  W.  T.,  Crystal  cavities  in  the  New  Jersey  zeolite  region  (to  appear 
as  a  bulletin  of  the  Geological  Survey). 

and  Henderson,  E.  P.,  Mineralogy  of  the  drill  cores  from  the  New  Mex- 
ico-Texas field  (to  appear  as  a  bulletin  of  the  Geological  Survey). 

Steiger,  George,  Investigations  of  chemistry  that  have  a  bearing  on  problems 
of  sedimentation  (to  appear  in  annual  report  of  committee  on  sedimenta- 
tion, National  Research  Council). 

Van  Orstrand,  C.  E.,  Description  of  apparatus  for  the  measurement  of  tem- 
peratures on  deep  wells ;  also  some  suggestions  in  regard  to  the  operation 
of  the  apparatus,  and  methods  of  reduction  and  variation  of  the  observa- 
tions (to  be  published  by  the  American  Petroleum  Institute). 

Wells,  R.  C,  Origin  of  helium-rich  natural  gas:  Washington  Acad.  Sci.  Jour., 
vol.  19,  Sept.  19,  1929. 

and  Hess,  F.  L..  Samarskite  from  Petaca,  N.  Mex. :  Washington  Acad. 

Sci.  Jour.,  vol.  19,  January,  1930. 

The  solubility  of  some  rare-earth  nitrates  in  ether:  Washington  Acad. 


Sci.  Jour.,  vol.  20,  Apr.  19,  1930. 

Uraninite  from  Placer  de  Guadalupe,  Chihuahua   (to  be  published  in 

American  Mineralogist). 

ALASKAN  BRANCH 

PHIUP  S.  SMITH,  Ckirf  Abakan  Ceohgisl 

ORGANIZATION  AND  PERSONNEL 

The  Alaskan  branch  consists  of  the  chief  Alaskan  geologist,  S 
geologists,  1  mining  engineer,  1  coal-mining  assistant,  2  topograpnk 
engineers,  1  draftsman,  4  clerks,  and  1  minor  apprentice  lithograpner. 
John  B.  Torbert,  who  had  for  many  years  done  the  greater  part  of 
the  expert  map  drafting  for  the  brancn,  died  during  tne  year. 

SCOPE  OF  THE  WORK 

The  task  of  obtaining  information  regarding  the  mineral  resources 
of  Alaska  and  assisting  the  industry  in  every  practicable  way  has 
for  many  years  devolved  upon  the  Alaskan  branch.  *In  the  third 
of  a  century  that  this  work  has  been  in  progress  the  Geological 
Survey  has  published  several  hundred  reports  on  various  phases, 
of  the  mineral  industry  of  Alaska,  and  these  have  been  accompaniodj 
by  several  hundred  maps  of  different  parts  of  the  Territory.  Prac-< 
tically  every  known  mineral-producing  camp  has  been  visited  bf 
the  geologists,  engineers,  and  topograj^hers  of  the  Geological  Su^ 
vey,  and  reports  regarding  these  camps  have  been  issued.  There, 
still  remain,  however,  extensive  tracts  of  Alaska  that  have  not  jA 
been  surveyed,  though  some  of  them  are  believed  to  hold  promise 
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of  containing  mineral  deposits  that  may  be  of  value.  In  fact, 
although  more  than  40  per  cent  of  the  Territory  has  been  surveyed, 
at  least  on  exploratory  standards,  there  is  probably  an  area  of 
more  than  200,000  square  miles  that  is  regarded  as  of  potential 
mineral  value  which  should  be  studied  as  soon  as  funds  and  personnel 
can  be  assigned  to  the  work.  This  is  a  conservative  estimate  and 
would  exclude  more  than  100,000  square  miles  of  country,  such  as 
the  Yukon  Delta  and  Yukon  Flats,  where,  though  there  may  be  de- 
posits of  value,  the  services  that  can  be  rendered  by  geologists  in 
a  preliminary  search  would  not  be  great  enough  to  warrant  mucli 
work  until  studies  in  other  more  promising  areas  have  been  com- 
pleted. 

Furthermore,  it  should  be  evideiit  that  the  exploratory  and  recon- 
naissance standards  that  have  been  adopted  for  practically  all  tno 
work  so  far  accomplished  in  Alaska  are  adequate  to  give  only  gen- 
eral information,  so  that  detailed  investigations,  such  as  are  essen- 
tial to  the  solution  of  most  mining  problems,  are  required  for  higher 
standards  of  work.  The  task  of  making  a  thorough  inventory  of 
the  mineral  resources  of  Alaska  is  a  lar<re  one,  on  which  onlv  a 
start  has  yet  been  made. 

FUNDS 

The  funds  used  by  the  Geological  Survey  in  its  Alaska  work  are 
provided  in  two  items  in  the  general  act  making  appropriations 
for  the  Interior  Department.  One  of  these  is  "for  continuation  of 
the  investigation  oi  the  mineral  resources  of  Alaska."  In  the  act 
for  the  fiscal  year  1930  the  amount  appropriated  was  $67,500.  In  the 
similar  act  for  1931  the  amount  appropriated  was  $75,000.  Each 
of  these  appropriations  was  made  available  immediately  on  the 
passage  of  the  act  in  which  it  was  contained.  The  other  item  is  an 
allotment  made  from  the  appropriation  "  for  the  enforcement  of 
the  provisions  of  the  acts  of  October  30,  1914,  October  2,  1917,  Feb- 
ruary 25,  1920,  and  March  4.  1921,  and  other  acts  relating  to  the 
mining  and  recovery  of  minerals  on  Indian  and  public  lands  and 
ntval  petroleum  reserves."  Allotments  under  this  item  are  available 
only  during  the  fiscal  year  specified.  In  each  of  the  fiscal  years 
1929  and  1930  an  allotment  of  $10,000  was  made  for  work  of  this 
kind  in  Alaska.  The  two  types  of  work  indicated  will  be  described 
for  convenience  as  the  work  on  mineral  resources  and  the  leasing 
work. 

WORK  ON  MINERAL  RESOURCES 

PRINCIPAL  RESULTS  OF  THE  YEAR    1  '^ 

The  principal  products  of  the  Alaska  work  of  the  Geological 
Survey  are  reports  and  maps  based  on  original  surveys  or  investiga- 
tions. During  the  year  21  such  official  reports  have  been  issued  or 
have  been  completed  by  their  authors  and  approved  for  publication, 
as  follows: 

The  Chanrlalar-Sheenjek  district  by  J.  B.  Mertie,  jr.  (BuUetin  810-B). 
The  Mount  Spurr  region,  by  S.  R.  Cnpps  (BuUetin  810-C). 
The  mineral  industry  of  Alaska  in  1928,  by  PhUip  S.  Smith  (Bulletin  813-A). 
Administrative  report,  fiscal  year  1920,  by  Philip  S.  Smith  (BuUetin  813-A). 
The  Chakachamna-Stony  region,  by  S.  R.  Capps  (Bulletin  813-B). 
Mining  in  the  Fortymile  district,  by  J.  R  Mertle,  jr.  (Bulletin  813-C). 
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Notes  on  the  geology  of  upper  Nizina  River,  by  F.  H.  MofBt  (Bnlletln  81d-D). 

Mineral  resources  of  Alaska:  Report  on  progress  of  investigations  in  1926, 
by  Philip  S.  Smith  and  others  (Bulletin  797). 

Mineral  resources  of  Alaska:  Report  on  progress  of  investigations  in  1927, 
by  PhlUp  S.  Smith  and  others  (Bulletin  810). 

Geology  and  mineral  deposits  of  southeastern  Alaska,  by  A.  F.  Buddington 
and  Theodore  Ghapin  (Bulletin  800). 

Geology  of  the  Eagle-Circle  district,  Alaska,  by  J.  B.  Mertie,  jr.  (BuIUtir. 
816). 

Geography  and  geology  of  northwestern  Alaska,  by  Philip  S.  Smith  and  J.  B. 
Mertie,  Jr.    (Bulletin  815). 

Mineral  industry  of  Alaska  in  1929,  by  Philip  S.  Smith  (Bulletin  824-A). 

Administrative  report,  fiscal  year  1930,  by  Philip  S.  Smith  (Bulletin  824-A). 

Phototopographic  work  in  southeastern  Alaska  in  1929,  by  R.  H.  Sargent 

The  occurrence  of  gypsum  at  lyoukeen  Ck)ve,  Chichagof  Island,  by  B.  D. 
Stewart. 

The  Slana  district,  upper  Copper  River  region,  by  F.  H.  Mofflt. 

The  Lake  Clark-Mulchatna  region,  by  S.  R.  Capps. 

Recent  mining  developments  in  the  vicinity  of  (Circle,  by  J.  B.  Mertie,  jr. 

The  Upper  Cretaceous  floras  of  Alaska,  by  Arthur  Hollick,  with  a  description 
of  the  Upper  Cretaceous  plant-bearing  beds,  by  Q.  C.  Martin  (Professional 
Paper  169). 

Glaciatlon  in  Alaska,  by  S.  R.  Capps. 

Six  short  papers  on  the  mineral  production  of  Alaska  and  various 
phases  of  the  work  of  the  Alaskan  branch  were  published  as  press 
bulletins. 

Practically  all  the  completed  reports  are  accompanied  by  maps,  the 
bases  of  which  have  been  made  principally  from  surveys  conducted  by 
the  topographers  of  the  Alaskan  branch.  The  following  maps  have 
been  published  during  the  year : 

Topographic  map  of  Valdez  and  vicinity,  by  J.  W.  Bagley,  C.  B.  Qlflln,  and 
R.  H.  Sarpent ;  Fcale,  1 :  62,500.    Published  for  sale. 

Topographic  map  of  Revillagigedo  Island,  by  R.  H.  Sargent;  scale  1:250.000. 
Complied  principally  from  aerial  photographs  taken  by  the  Alaska  Aerial 
Survey  Expedition  of  the  Navy  Department,  1926.  Issued  in  a  preliminary 
photolithographic  edition. 

Map  of  Alaska ;  scale.  1 : 5,000,000.  Containing  Index  of  Alaska  maps  and 
list  of  Alaska  publications. 

Topographic  map  of  Goodnews  Bay  district,  by  R.  H.  Sargent  and  W.  S.  Post; 
scale,  1 :  250,000.     Issued  in  a  preliminary  photolithographic  edition. 

Profjress  was  also  made  in  the  preparation  of  a  map  of  the  Mount 
Spurr  rep:ion  and  a  map  of  the  Lake  Clark-Mulchatna  region,  scale 
1 :  250,000,  compiled  from  surveys  in  recent  years  in  the  Skwentna. 
Mount  Spurr,  Chakachamna-Stony,  and  Lake  Clark-Mulchatna  dis- 
tricts. Considerable  work  has  also  been  done  in  compiling  the  results 
of  recent  surveys  on  a  topographic  map  of  the  Yukon-Tanana  region, 
scale  1 :  500,006,  which  has  been  in  progress  for  several  years,  and  in 
the  revision  of  the  map  of  Alaska  on  a  scale  of  1 : 2,500,000,  with  a 
view  to  the  publication  of  a  new  edition  for  sale.  The  small  general 
map  of  Alaska  on  a  scale  of  about  80  miles  to  the  inch  is  kept  cur- 
I'cntly  revised  and  reissued  as  frequently  as  required. 

Besides  the  official  reports,  several  articles  were  prepared  by  the 
scientific  and  technical  members  of  the  Alaskan  branch  for  publica- 
tion in  outside  journals,  and  26  public  lectures  were  given  regarding 
the  general  work  of  the  branch  or  some  of  its  special  features.  Mo:?t 
of  these  were  prepared  unofficially  but  represent  by-products  of  the 
regular  work  and  serve  to  reach  special  audiences  not  readily  reached 
by  the  official  publications.  Among  the  published  articles  may  be 
mentioned  the  followins:: 
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Mountain  building  in  Alaska,  by  J.  B.  Mertle,  jr.;  deliyered  before  the 
eological  Society  of  Washington. 

Aiaska  gold  resources,  by  Philip  S.  Smith;  published  in  Economic  Geology. 
Scientific  work  of  the  United  States  Geological  Sui-vey  in  Alaska  in  1929. 
T  Philip  S.  Smith;  published  in  Journal  of  the  Washington  Academy  of 
;ience. 

A  new  species  of  Tertiar>*  cycads,  by  Arthur  Hollick;  for  publication  in 
emoirs  of  the  New  York  Botanical  Garden. 

Molybdenite  deposit  at  Shakan,  Alaska,  by  A.  F.  Buddington ;  for  publication 
£2conomic  Geolog>'. 

Aerial  photographing  in  souLheastern  Alaska,  by  R.  H.  Sargent ;  delivered  at 
eeting  of  Association  of  American  Geographers. 

A  study  of  the  results  of  ice  flow  as  shown  in  oblique  and  Tertical  photo- 
-aphs  taken  of  glaciers  in  Alaska  by  R.  H.  Sargent ;  delivered  at  meeting  of 
gwociation  of  American  Geographers. 

Photographing  Alaska  from  the  air,  by  R.  H.  Sargent;  published  in  Military 
npinoer. 

Glaciation  in  Alaska,  by  S.  R.  Capps;  presidential  address  delivered  before 
eological  Society  of  Washington. 

Albert  Perry  Brigham,  geolojrist,  by  Philip  S.  Smith;  publishe<l  in  Annals 
'  Association  of  American  Geographers. 

PROJECTS  IN  PROGRESS  DURING  THE  SEASON  OP  1929 

The  work  done  by  the  Geological  Survey  in  connection  with  the 
:udy  of  Alaska  is  so  diverse  that  it  can  not  be  reduced  to  common 
THIS  capable  of  unified  tabulation  or  coordinated  description.  It 
tnbraces  areal  surveys  that  are  readily  definable  in  terms  of  square 
liles  mapped,  examinations  in  mining  camps  that  cover  only  small 
•acts  and  yet  require  the  outlay  of  much  time  and  effort,  and  labora- 
)rT  researches  or  office  studies  that  exceed  the  scope  of  the  original 
elcl  investigations.  The  most  comprehensive  idea  of  the  work  of 
le  Alaskan  branch  in  1929  may  therefore  be  gained  from  descrip- 
ions  of  the  projects  undertaken. 

In  addition  to  the  routine  duties  of  supplying  information  to  hun- 
reds  of  inquiries  received  from  the  public  and  from  other  branches 
f  the  Government,  the  work  of  the  branch  consisted  of  seven  prin- 
ipal  projects,  as  set  forth  below. 

Topographic  supervision  of  aerial  photographic  work  in  southeastern  Alaska 
as  a  continuation  of  a  project  started  in  1920,  when  the  Navy  Department,  at 
ie  request  of  the  Geological  Survey,  photographed  from  the  air  about  10,000 
iiuare  miles  of  southeastern  Alaska,  so  that  the  resulting  pictures  might  be 
sed  for  preparing  maps  of  the  region.  This  work  was  so  successful  and  of 
ach  inestimable  value,  not  only  to  the  Geological  Survey  but  also  to  other 
k)vernment  bureaus,  notably  the  Forest  Service,  that  in  the  winter  of  1928-29 
ie  Geological  Survey  joined  with  the  Forest  Service  in  requesting  the  Navy 
department  to  send  another  expedition  to  continue  the  work  in  tracts  that  had 
ot  been  photograi»hed.  The  Navy  Department,  recognizing  the  need  of  these 
ureaus  and  the  excellent  training  that  the  work  afforded  for  its  own  mem- 
ers,  assigned  the  necessary  personnel  and  equipment,  under  command  of 
lieut.  Commander  A.  W.  Radford.  This  unit  photographed  about  12,000  square 
dies  of  diflScult  country  with  speed,  precision,  and  high  technical  comi)otence, 
nd  the  resulting  films  were  turned  over  to  the  Geological  Survey  for  carto 
raphic  use.  In  the  course  of  this  work  many  services  wore  rendered  to  other 
fovernment  bureaus  concerned  with  Alaskan  develoiimcnt.  The  successful  ac- 
3mplishmeut  of  this  difficult  piece  of  work  without  accident  demonstrates  the 
reat  value  of  the  airplane  as  a  means  of  transi)ortation  in  a  country  that  is 
Imost  untraversable  by  any  other  means  and  shows  the  economy  that  can  be 
ffected  in  many  phases  of  the  Geological  Survey's  work  by  this  modern  method 
t  attack.  In  order  that  the  naval  officers  might  have  knowledge  of  the  re- 
airements,  a  skilled  topographic  engineer  of  the  Alaskan  branch,  R.  II. 
argent,  was  attached  to  the  ex{)edition  and  served  throughout  its  field  work. 
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The  turning  oyer  of  the  developed  films  ended  the  Navy  D^artment's  share 
of  the  work,  but  many  steps  must  be  taken  before  the  data  thus  obtained  are 
worked  up  into  maps.  As  both  the  Geological  Survey  and  the  Forest  Serrloe 
required  a  print  of  each  picture  it  was  necessary  to  make  nearly  50,000  separate 
prints — a  task  that  occupied  three  men  for  about  six  months.  This  was  a  mt- 
prisingly  good  record,  for  two-thirds  of  the  films  required  special  manipolatloi 
to  take  out  certain  inclinations  caused  by  the  particular  type  of  camera  used, 
and  all  the  work  had  to  be  done  with  close  mathematical  adjustments  as  w^ 
as  photographic  skill.  This  phase  of  the  work  was  completed  near  the  end  of 
the  fiscal  year.  The  next  step  will  be  the  mounting  of  these  prints,  inost  of 
which  are  assembled  in  groups  of  three  on  specially  prepared  cards.  The  prints 
must  be  accurately  trimmed  and  mounted  so  that  certain  identifying  marks 
on  them  will  be  brought  into  exact  accord  with  other  murks  printed  on  the  cards. 
This  is  a  precise,  time-consuming  job  that  is  estimated  will  take  the  equivalent 
of  one  man's  time  for  a  full  year.  From  these  mounted  i^rints  must  then  be 
taken  the  desired  cartographic  data,  which  will  be  compiled  on  a  working 
sheet  and  supplemented  by  names  and  data  from  other  sources  to  form  a  drain- 
age map.  This  map  will  then  be  sent  into  the  field  to  serve  a  topographer  as  s 
base  on  which  to  determine  the  altitude  of  all  the  natural  features  and  represent 
them  by  means  of  contours.  It  Is  estimated  that  it  will  take  more  than  20 
years  before  the  area  photographed  in  the  two  Navy  Department  expeditions 
will  be  worked  up  to  this  final  stage  if  the  current  rate  of  progress  is  main- 
tained. Obviously  the  rate  should  be  much  accelerated,  but  greater  speed  is 
impossible  without  additional  funds. 

A  geologic  reconnaissance  of  parts  of  the  area  lying  near  the  headwaters  of 
the  Copper  River  and  extending  over  into  the  drainage  basin  of  the  Tok  Riwr 
and  its  tributaries,  north  of  the  Alaska  Range,  was  carried  on  by  F.  H.  MoflBt. 
This  region  was  mapped  topographically  in  1902  on  the  exploratory  standards  of 
that  day,  and  some  geologic  exploration  was  carried  on  at  the  same  time. 
The  geologic  results  were  never  published  in  full,  however,  and  the  great  amount 
of  geologic  information  that  has  been  collected  from  near-by  regions  since  that 
work  was  done  raised  many  questions  that  could  be  answered  only  by  a  thorongb 
field  review  and  extension  of  the  earlier  observations.  The  region  is  one  of 
direct  and  indirect  importance  in  the  search  for  workable  mineral  deposits  In 
Alaska.  It  is  of  direct  importance  because  it  lies  adjacent  to  areas  that  haTv 
long  been  known  to  be  mineralized  and  to  afford  evidence  of  the  presence  of 
gold  and  lead  and  some  indications  of  the  presence  of  copper.  Indirectly  the 
area  is  of  great  geologic  si^iflcance  because  it  lies  athwart  the  Alaska  Range, 
and  consequently  the  correct  interpretation  of  its  geologic  history  will  throw 
light  on  the  general  history  of  the  mountain  building  and  related  processes  that 
were  doubtless  more  or  less  closely  connected  with  the  mineralization  of  parts 
of  Alaska.  The  tracing  of  the  geologic  sequence  of  events  from  the  Copper 
River  region  on  the  south  side  of  the  mountains  to  the  Tanana  and  Tnkoo 
Valleys  on  the  north  will  greatly  strengthen  and  supplement  the  infonnatloD 
obtained  from  either  district  alone. 

Combined  geologic  and  topographic  reconnaissance  surveys  In  the  Lake  Clark- 
Mulchatna  region  were  conducted  by  S.  R.  Capps,  geologist,  and  Gerald  Fits- 
Gerald,  topographer.  This  party  mapped  more  than  1,300  square  miles  of 
hitherto  unsurveyed  country  and  completed  the  work  of  blocking  out  the  major 
features  of  an  immense  tract  of  the  Alaska  Range.  The  geologic  resnlts 
obtained  show  that  this  part  of  the  range  consists  primarily  of  a  great  granitic 
intrusive  mass  which  is  flanked  on  the  west  by  sediments  and  extrusive  igneous 
rocks.  Little  prospecting  has  been  done  In  the  region,  though  placer  gold  hns 
been  recognized  in  some  of  the  stream  valleys  and  the  presence  of  the  great 
intrusive  mass  cutting  a  variety  of  other  rocks  offers  some  hope  that  lodes  of 
value  may  be  found  in  the  vicinity  of  the  contacts. 

Geologic  reconnaissance  work  was  continued  In  the  Yukon-Tanana  region  as 
part  of  the  general  project  of  coordinating  the  many  observations  that  haw 
been  made  in  that  region  in  the  last  30  years  and  studying  with  more  care 
certnin  tracts  that  had  been  passed  by  in  the  earlier  surveys  or  given  only 
cursory  examination.  The  particular  part  of  this  large  tract  that  was  examined 
for  this  purpose  in  1920  lies  north  of  Fairbanks  and  west  of  Circle.  Tills 
work  was  done  by  J.  B.  Mertle,  jr.,  who  revised  or  completed  the  mapping  of 
the  geology  of  about  1,500  square  miles  of  country  and  visited  almost  all  the 
producing  placer  camps  in  the  Circle  district.  This  season's  work  completes 
the  field  work  on  the  major  project  of  revising  the  geology  of  the  tract  lyin? 
between  the  Yukon  and  Tanana  Rivers,  but  the  oflBce  studies  and  preparation 
of  a  report  and  the  maps  to  accompany  It  will  require  much  additional  time 
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tad  effort.  The  results  of  this  critical  study  should  be  of  much  significance 
tft  explaining  the  general  geologic  history  of  the  region  and  the  conditions  under 
which  the  znineralization  was  effected. 

The  collection  of  information  regarding  the  output  of  minerals  from  Alaska 
was  carried  on  as  usual.  The  annual  production  reports  are  compiled  on  the 
bnds  of  the  calendar  year,  but  the  work  of  canvassing  the  producers  and 
■wombling  the  data  is  practically  continuous. 

The   Geological    Survey   maintains   in   Alaska    two   district   offices,   one  at 
Juneau  and  one  at  Anchorage.    The  main  duties  of  the  personnel  attached 
to  these  offices  relate  to  mineral  leasing,  but  a  part  of  their  service  relates  to 
fHieral  Investigations  of  mineral  resources.    Approximately  two-fifths  of  the 
time  of  B.  D.  Stewart,  who  is  in  direct  charge  of  the  local  offices,  is  allotted 
to  general   investigations  of  mineral  resources,   including  visits  to  difTerent 
ports  of  the  Territory  as  conditions  warrant.    Mr.  Stewart's  long  familiarity 
with  mining  matters  throughout  the  Territory  and  his  availability  for  consulta- 
tion at  Juneau  have  made  his  advice  much  sought  by  many  of  the  Federal 
tad  Territorial  agencies  in  Alaska,  as  well  as  by  individual  operators  and 
innspectors.    The  Alaska  offices  also  act  as  distributing  points  for  publications 
of  the  Geological  Survey  and  assist  in  furnishing  the  main  office  at  Washington 
with  information  on  many  phases  of  the  mineral  industry  of  the  Territory. 

The  customary  broad  survey  of  recent  developments  in  the  mining  industry 
u  a  whole,  with  special  visits  to  some  of  the  more  active  mining  camps  or 
those  that  have  not  been  recent^  visited  by  members  of  the  Geological  Survey, 
WIS  made  by  Philip  S.  Smith,  chief  Alaskan  geologist.  Earlier  in  the  year 
Mr.  Smith  had  attended  the  Fourth  Pacific  Science  Congress  in  Java  as  ond 
(A  the  official  delegates  of  the  United  States. 

A  field  project  in  Alaska  that  does  not  fall  within  the  jurisdiction  of  this 
bunch  was  carried  on  by  the  volcanologic  section  of  the  geologic  branch. 
Aistin  E.  Jones,  the  representative  of  this  section,  reports  that  during  July 
lid  August  he  installed  specially  designed  and  constructed  seismographs  at 
Ditch  Harbor  and  Kodiak.  The  records  obtained  will  be  not  only  used  to 
dlKlose  the  earth  movements  at  those  places  but  studied  in  connection  with 
fneral  volcanologic  investigations  relating  to  the  whole  northern  Pacific 
Ocean  Basin  that  are  also  being  carried  on  simultaneously  at  stations  in  Hawaii 
aid  California. 

In  all  the  office  work  on  the  technical  reports  resulting  from  the  field  work 
file  members  of  the  Alaskan  branch  have  received  much  assistance  and  valuable 
aifice  from  their  associates  in  other  branches  of  the  Geological  Survey.  T.  W. 
Btinton,  G.  H  Girty,  J.  B.  Reeside,  jr.,  Edwin  Kirk,  David  White,  and  B.  W. 
Bfrry,  paleontologists,  have  examined  and  reported  on  the  fossils  collected.  The 
Sip  editors  have  been  especially  helpful  in  critically  scrutinizing  the  Alaska 
aips  that  were  in  course  of  preparation  to  see  that  they  conform  so  far  as 
piacticable  to  the  best  Geological  Survey  standards. 

The  areas  reported  in  the  following  table  are  based  on  the  field 
Mkson  and  not  on  the  fiscal  year.  For  this  reason  no  account  is  taken 
of  the  work  that  was  started  during  the  field  season  of  1930  but 
Unained  uncompleted  at  the  end  of  the  fiscal  year. 

Areas  surveyed  by  Oeological  Survey  in  Alaska,  1898-1929,  in  square  milcM 


Geologic  surveys 

Topographic  survejni 

Field  season 

Explora- 
tory (scale 

1:600,000 
or  smaller) 

Reconnais- 
sance (scale 
1:260,000) 

Detailed 

(scale 

1:82,600 

or  larger) 

Explora- 
tory (scale 

1:600,000 
or  smaller) 

Reconnais- 
sance (scale 
1:260,000) 

Detailed 

(scale 

1:82,600 

or  larger) 

M-lffW 

75,160 

•174.306 
3,876 

4.277 

iusion 

206,630 
1,376 

4.086 

MMfBitllffA  fnirvAV^  t}f  tnti\\ 

75,160 

178.330 

4.277  ;          66,830 

209,906 

4,086 

HM  of  Alaskn 

43.  fi                               i                               4tC(\ 

•Includes  1,860  square  miles  revised  extensively  in  1929,  included  also  under  1929,  and  therefore  counted 
■far  once  in  the  total. 
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In  this  table  only  the  net  areas  surveyed  are  listed  in  the  appro- 
priate column,  though  of  course  most  of  the  areas  that  have  been 
surveyed  geologically  have  also  been  surveyed  topographically.  It 
is  by  no  means  unusual  that  areas  surveyed  hastily  at  first  are  later 
resurveyed  with  more  precision  on  the  same  or  a  larger  scale,  and  if 
the  areas  thus  revised  were  not  excluded  from  the  totals  the  same 
areas  would  be  counted  twice. 

The  scale  most  commonly  adopted  for  Alaska  surveys,  either  geo- 
logic or  topographic,  is  the  reconnaissance  scale  (1:250,000),  aSout 
4  miles  to  the  inch,  with  a  contour  interval  of  200  feet.  This  scale 
is  adequate  for  most  general  purposes,  and  the  maps  can  be  made 
expeditiously  and  cheaply.  Obviously,  however,  so  small  a  scale 
can  not  effectively  show  detailed  features  of  topography  or  geology, 
and  yet  many  of  these  are  of  prime  importance  in  their  relations  to 
the  mineral  resources  of  the  region.  There  is  a  constant  demand  for 
more  detailed  work,  and  this  demand  will  become  more  and  more 
insistent  as  the  Territory  develops.  The  present  rate  at  which  the 
work  is  being  carried  on  is  entirely  inadequate  to  meet  even  the  most 
general  needs,  and  the  requisite  detailed  mapping  of  the  most  promis- 
ing tracts  must  be  postponed  far  into  the  future  or  must  supplant  tlie 
eq^ualh^  pressing  reconnaissance  work  unless  more  funds  are  available 
with  which  to  speed  up  the  work. 

PROJECTS  FOR  THE  SEASON  OF  1930 

Nine  projects  have  been  approved  for  the  season  of  1930.  These  projects  had 
been  under  way  for  only  a  short  time  at  the  end  of  the  fiscal  year,  and  no 
specific  details  are  available  regarding  the  work  accomplishe<l.  Seven  of  these 
projects  which  involve  tield  work  are  r<»connuissanoo  topographic  mapping  in 
the  Ketchikan  district,  geologic  and  mining  studies  in  the  Taku  Valley  near 
Juneau,  geologic  investigations  in  the  vicinity  of  the  Alaska  Railroad.  ge<»loKic 
reconnaissance  nmpping  of  part  of  the  Chulitna  Valley  and  adjacent  parts  of 
Broad  Pass,  exploratory  and  reconnaissance  t(>pographic  surveys  In  the  Nusb- 
agak  and  adjacent  areas  of  southwestern  Alaska,  geologic  reconnaissance  of 
the  region  lying  north  of  the  Yukon  and  adjacent  to  the  international  boundorj. 
and  a  study  of  the  general  mining  developments  and  conditions,  with  visits  to 
such  of  the  camps  as  time  and  otlier  conditions  permit.  The  two  projects  that 
do  not  directly  involve  fii'ld  work  are  the  annual  canvass  of  the  mineral  pro 
ducticui  t'rnin  Alaska  in  llKiO  and  the  preparation  of  the  aerial  ijhotographs 
resulting  from  the  Navy  Department  oxix»dition  in  soutiieastern  Alaska  in  1929. 

The  topographic  work  in  the  Ketchikan  district  Is  needeil  by  the  Geological 
Survey  in  its  studies  of  mineral  resources  and  by  the  Forest  Service  and  othen 
who  arc  ccmcerned  with  the  development  of  the  power  and  pulpwood  resources 
of  the  ret'ion.  The  party  is  in  charge  of  R.  H.  Sargent,  topographic  engineer, 
and  the  work  should  be  much  facilitated  by  the  fact  that  a  drainage  map  of  ttic 
entire  area  had  been  compiled  from  the  aerial  photographs  taken  by  the  Na\7 
Department  in  192G. 

Late  in  1028  and  early  in  tli(»  spring  of  1929  finds  of  sulphide  ore  in  the  Takn 
region,  mostly  within  I>ritish  Columbia,  were  reported  and  created  considerable 
interest  in  the  rei^ion,  not  only  locally  but  sufficient  to  induce  many  outsideis 
to  visit  the  field.  In  11>29  certain  members  of  the  Geological  Survey  viewed 
part  of  this  region  from  the  Navy  airplanes,  and  it  became  apparent  that  there 
was  a  strip  about  10  to  li\  miles  wiile  adjacent  to  the  boundary  but  within  the 
United  States  ihrit  mi;:ht  Ih?  worth  prospecting.  In  order  to  obtain  more 
a<le(Hia(o  inforniarion  regarfling  this  area  B.  D.  Stewart  was  assigned  to  canj 
on  investigations  tliero  dnrini:  tin*  season  of  19.'>0. 

The  wnrk  in  the  vicinity  of  tin*  Alaska  Railroad  was  undertaken  primarily  in 
respoiiHo  to  repeated  re<iuests  from  Col.  O.  F.  Ohlson,  as  head  of  the  railroad, 
that  the  Geologi<'al  Survey  assist  ])y  giving  information  as  to  ore  deposits  tbat 
might  contribute  to  the  tonnage  carried  by  the  railroad  and  by  considerinf 
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>me  of  the  technical  problems  relating  to  mining  that  arise  in  connection 
ith  the  operation  of  the  railroad.  As  a  result  F.  H.  Moffit,  who  for  more  than 
»  yours  has  been  engageil  in  the  Alaska  work,  was  assigned  to  the  project. 
tie  precise  service  that  can  be  rendered  will  have  to  be  determined  in  the 
•urse  of  the  work,  but  much  of  the  time  of  the  party  will  doubtless  be  devoted 

the  field  examination  of  areas  known  to  be  more  or  less  mineralized.  The 
'oblom  of  assisting  the  mining  industry  of  the  Territory  to  take  full  advantage 

the  transportation  facilities  afforded  by  the  railroad  falls  closely  within  the 
ope  of  the  investigations  that  the  Geological  Survey  has  been  carrying  on 
r  nearly  a  third  of  a  century. 

Related  to  the  general  pmblem  of  determining  the  mineral  resources  of 
e  country  near  tlie  Alaska  Railroad  are  the  investigations  In  the  region  ad- 
cent  to  the  head  of  Chulitna  River,  near  Broad  Pass,  on  the  south  flank 
'  the  Alaska  Range.  This  work  involves  the  geologic  reconnaissance  of  a 
act  of  nearly  1,000  square  miles  that  had  been  surveyed  topographically  in 
irlier  years  but  had  not  been  examine<l  geologically.     S.  R.  Capps  will  be 

charge  of  this  survey.  Close  cix^peration  will  be  maintained  between  the 
offit  and  Capias  parties,  so  that  if  time  is  available  they  may  supplement 
le  work  of  each  other  and  examine  additional  mining  camps  adjacent  to  the 
lilroad,  knowledge  of  whose  general  conditions  will  have  a  bearing  on  the 
»neral  problems  of  the  region. 

In  southwestern  Alaska,  north  of  Bristol  Bay,  remote  from  ordinary  lines  of 
avel,  is  one  of  the  largest  unsurveyed  tracts  in  Alaska,  about  which  almost 
Dthing  is  known.  Near-by  regions  that  have  been  examined  by  Geological 
orvey  parties  are  mineral  bearing,  and  there  Is  strong  reason  for  believing 
lat  the  mineralization  may  extend  Into  this  r^on  also.  An  expedition  to 
etermine  these  conditions,  as  well  as  the  major  features  of  the  topography 
tiU  other  geographic  facts,  was  assigned  to  Gerald  FitzGerald,  who  reached 
le  region  by  airplane  from  Anchorage.  The  principal  purpose  of  the  survey 
•ill  be  to  serve  as  a  guide  in  formulating  more  comprehensive  plans  for  the 
eologic  and  topographic  reconnaissance  of  the  whole  tract  between  Bristol 
;ay  and  the  Kuskokwim,  if  the  results  obtained  indicate  the  desirability  of 
iich  a  project. 

The  large  tract  of  country  lying  north  of  the  Yukon  River,  adjacent  to  the 
iternatlonal  boundary  and  south  of  the  Porcupine  River,  is  another  of  the 
reat  areas  of  Alaska  about  which  almost  nothing  is  known  and  In  which  prac- 
ically  no  surveys  have  been  made.  A  prellnUnary  reconnaissance  geologic 
orvey  in  the  southern  part  of  this  area  Is  in  charge  of  J.  B.  Mertle,  jr.  Some 
Ines  of  evidence  suggest  that  conditions  favorable  for  local  mineralization  may 
«  found  in  the  region ;  but  even  if  the  search  should  not  disclose  mineral  de- 
loslts  of  value,  the  area  is  likely  to  be  of  great  geologic  significance  because 
observations  made  near  its  borders  indicate  that  it  is  likely  to  contain  one  of 
he  most  complete  Pal(H)zoic  sections  to  be  found  anywhere  in  Alaska  and  one 
hat  has  undergone  relatively  little  metamorphism.  The  general  Information 
hat  such  a  section  is  able  to  shed  on  the  whole  Paleozoic  geology  of  Alaska 
•an  hardly  be  overestimated. 

The  general  survey  of  Alaska  mining  conditions  by  the  chief  Alaskan 
geologist  and  the  collection  of  statistics  regarding  the  mineral  output  of  Alaska 
vfll  follow  the  same  lines  as  heretofore. 

If  time  and  funds  are  available,  a  start  will  be  made  on  the  compilation, 
!rom  the  aerial  photographs,  of  drainage  maps  of  additional  areas  in  south- 
eastern Alaska.  The  Geological  Survey  has  already  received  letters  stating 
:hat  the  small  drainage  map  of  parts  of  the  Ketchikan-Hyder  region  alone  has 
saved  thousands  of  dollars  to  persons  developing  the  timber  and  power  resources 
tf  that  region.  There  is  an  equally  urgent  demand  that  a  start  on  a  similar 
mapping  program  be  made  In  the  vicinity  of  Juneau  and  on  Admiralty  Island, 
For  which  pictures  are  also  available. 

EXPENDITURES 

The  funds  appropriated  for  the  work  of  the  Geological  Survey  on 
Alaska's  mineral  resources  are  generally  made  available  immediately 
on  the  passage  of  the  act,  so  that  during  a  large  part  of  any  field 
season  two  appropriations  are  running  concurrently.    The  following 
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statement  shows  the  principal  objects  for  which  the  funds  appropri- 
ated during  the  fiscal  year  1930  were  expended : 

Expenditures  from  funds  appropriated  for  investigation  of  mineral  resouroes  lit 

Alaska  for  the  fiscal  year  19S0 

Projects  for  the  season  of  1929 $13,016 

Projects  for  the  season  of  1030 12, 700 

Administrative  salaries.  July  1,  1929,  to  June  30,  1930 3,410 

All    other    technical   and    professional    salaries,    July    1, 

1929,  to  June  30,  1930 29, 16S 

All  other  clerical  and  drafting  salaries,  July  1,  1929,  to 

June  30,  1930 •_ 7,894 

Office  maintenance  and  exi)enses 1, 312 

67,500 

Of  the  $25,716  allotted  to  field  projects  for  the  two  seasons  about 
65  per  cent  was  allotted  to  geologic  or  related  general  work  and  35 
per  cent  to  topographic  work. 

The  item  for  administrative  salaries  includes  only  those  salaries 
that  are  directly  related  to  general  administration  and  does  not  in- 
clude charges  for  administration  such  as  each  party  chief  is  called 
on  to  perform  with  regard  to  the  party  in  his  cnarge.  The  low  coal 
of  administration  is  due  principally  to  the  fact  that  the  administra- 
tive officers  are  engaged  also  in  technical  projects,  which  therefore 
bear  their  proportional  charge  of  their  salaries. 

LEASING  WORK 

Part  of  the  activities  of  the  Alaskan  branch  are  related  to  the 
proper  conduct  of  mining  work  on  the  public  mineral  lands  that 
nave  been  or  may  be  leased  to  private  individuals  or  corporations 
under  certain  laws.  Funds  for  this  work  throughout  the  United 
States  are-  provided  in  a  general  item  contained  in  the  Interior 
Department  appropriation  act.  The  amount  that  was  allotted  to 
Alaska  for  the  fiscal  year  1930  was  $10,000. 

In  order  that  the  policies  and  practices  that  have  been  developed 
by  the  leasing  unit  of  the  consei*vation  branch  of  the  Geological 
Survey  for  handling  the  much  larger  volume  of  similar  work  in  the 
States  should  be  maintained  in  Alaska  and  at  the  same  time  the 
specialized  knowledge  of  Alaska  affairs  possessed  by  the  Alaskan 
branch  should  be  utilized,  the  general  conduct  of  the  leasing  work 
in  Alaska  is  in  a  measure  shared  between  the  two  branches,  the  office 
work  in  Washington  being  done  principally  by  the  conservation 
branch  and  the  field  work  by  the  Alaskan  branch.  B.  D.  Stewart, 
supervising  engineer,  who  has  headquarters  at  Juneau,  is  in  imme- 
diate charge  of  the  field  work,  assisted  by  J.  J.  Corey,  coal  mining 
engineer,  at  Anchorage.  The  use  of  the  same  personnel  and  facilities 
for  both  the  leasing  work  and  the  work  on  mineral  resources  avoids 
duplication  of  activities,  lowers  costs,  and  focuses  the  technical  facili- 
ties on  the  main  problem,  which  is  the  development  of  the  Territory's 
mineral  resources.  At  present  about  three-fifths  of  Mr.  Stewart's 
time,  all  of  Mr.  Corey's  time,  and  two-thirds  of  the  time  of  a  clerk 
in  the  Anchorage  office  are  considered  to  be  devoted  to  the  leasing 
work.  In  the  fiscal  year  1930  the  allotment  for  field  expenses  wae 
approximately  $1,500,  an  amount  that  is  inordinately  low  and  that 
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proved  adequate  only  because  the  Alaska  Railroad  has  extended  to 
the  limit  its  services  in  facilitating  the  movement  of  the  engineers. 

The  primary  purpose  of  the  leasing  work  is  to  supervise  the  opera- 
ions  under  the  coal  and  oil  leases  or  permits  that  nave  been  granted 
)V  the  Government  and  to  advise  and  consult  with  the  proper  au- 
aorities,  both  Federal  officers  and  private  applicants,  regarding 
ands  that  may  be  under  consideration  for  lease  or  permit.  Practi- 
ailly  all  the  coal  mining  and  much  of  the  oil  prospecting  in  Alaska 
s  done  on  public  lands  by  private  individuals  or  companies  under 
eases  or  permits  issued  by  the  Secretary  of  the  Interior.  The  inter- 
st  of  the  Government  in  these  lands  requires  not  only  that  these 
grants  shall  be  a  source  of  revenue  to  the  Nation  but  that  proper 
nethods  of  extracting  the  minerals  shall  be  employed,  thus  prevent- 
Jig  waste  or  damage  to  the  property,  and  that  the  lives,  health,  ai^d 
irelfare  of  those  engaged  in  the  work  shall  be  properly  safeguarded. 
Practically  all  the  producing  coal  mines  that  have  been  opened  in  the 
Territory  are  in  the  region  adjacent  to  the  Alaska  Railroad.  The 
Government  has  therefore  an  especial  interest  in  their  successful 
operation.  For  this  reason  the  Federal  engineers  have  given  in- 
tensive study  to  the  problems  confronting  these  mines  and  have  been 
especially  active  in  supervising  their  operations,  not  only  to  see  that 
the  terms  of  the  leases  are  observed  but  also  to  oe  of  as  much  assist- 
ance as  possible  to  the  small  operators  who  are  opening  them,  by 
giving  them  competent  technical  advice  and  aiding  them  in  making 
their  ventures  successful.  This  service  is  appreciated  by  the  opera- 
tors, and  the  relations  between  them  and  the  engineers  are  extremely 
cordial  and  friendly,  with  no  hint  of  the  antagonism  that  sometimes 
easts  between  inspector  and  inspected. 

TOPOGRAPHIC  BRANCH 

J.  C.  STAACK,  Cki^f  T^pogrmpkU  Entlnm 

ORGANIZATION  AND  PERSONNEL 

Changes  in  the  administrative  personnel  of  the  topographic 
banch  were  necessitated  by  the  resignation  of  Col.  C.  H.  Birdseye, 
ilo  had  been  chief  topographic  engineer  since  October  1,  1919,  and 
Uder  whose  leadership  the  technical  work  had  made  notable  ad- 
finces.  At  the  end  of  the  year  the  organization  of  the  topographic 
Wuich  was  as  follows: 

Atlantic  division,  Albert  Pike,  division  engineer,  in  charge. 
Central  division,  H.  H.  Hodgeson,  division  engineer,  in  charge. 
Pacific  division,  T.  G.  Gerdine,  division  engineer,  in  charge, 
lection  of  inspection  and  editing,  W.  M.  Beaman,  topographic  engineer,  in 
dirge, 
lection  of  computing,  G.  W.  Hawkins,  geodetic  engineer,  acting  in  charge. 
Itection  of  photographic  mapping,   J.   H.   Wheat,   topographic  engineer,  in 

lection  of  cartography,  A.  F.  Hassan,  cartographic  engineer,  in  charge. 
Map  information  office,  J.  H.  Wlieat,  topographic  engineer,  in  charge. 

Inchiding  the  above-named  engineers,  the  technical  force  com- 
iQses  169  topographic,  geodetic,  or  cartographic  engineers  of  various 
gludes  and  71  engineering  field  aides  and  draftsmen  of  various 
ndes — a  total  of  240 — a  corps  of  trained  topographic  engineers 
■rger  tlian  that  of  any  other  similar  organization  in  the  world. 
The  clerical  force  comprises  16  clerks. 
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EXPENDITURES 

An  analysis  of  the  expenditures  for  topographic  mapping  in  the 
table  which  follows  will  show  that  the  Geological  Survey  supple- 
ments to  a  large  extent  its  own  appropriations  with  State  and  otlier 
Federal  funds  for  similar  purposes,  under  a  policy  of  cooperation 
which  standardizes  the  topographic  work  and  reduces  its  cost.  Thus 
the  total  expenditures  for  topographic  mapping  were  $1,286,589.85. 

Appropriations  and  expendituret  for  topographic  surveys  for  the  fiscal  year 

€nd<rd  June  SO,  J9S0 


State  or  projoct 


Topographic  sarveys,  1030 

Orwt  Smoky  Katiooal  Park,  1029-80. 
Bhfloandoah  National  Park,  1020-30.. 


Total  funds  available. 


Ezx)6nditures: 

Alabama 

Arlsona 

Arkansas 

California 

Colorado 

District  of  Columbia 

Georgia.^ 

Hawaii 

Idaho 

niinois 

Iowa 

Kentucky 

Maine 

Michigan 

Minnesota 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Oklahoma 

Oregon 

Pennsylvania 

South  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Miscellnneous  repay 

Computing 

Contingent 

Field  disiribution  offices 

Instruments  (field) 

Stationery  (field) 

Inspection  and  editing 

Map  information 

One-millionth  mnps 

Office  of  the  chief  topographic  engi- 
neer  

Photogmphic  mapping.. 

Book.*;  for  library 


Appropria- 
tion fbr 

topographic 
surveys 


$635,000.00 
67,04&.S4 
33.02178 


728.870.62 


8,072.75 

7,776.25 

868.03 

63,702.44 

13,732.60 


12.630.02 
12,630l70 
75,002.74 

2,021.80 
62,284.72 
47,033.07 
34,636.86 

2,077.34 

4,502.41 
11.085.07 

5. 287. 80 

15.273.73 

702.72 

3. 513. 02 
28. 672. 48 

2,783.76 
17, 734. 88 
14. 457.  54 
23,558.80 


41, 105.  (A 
48,077.14 
11,028.80 

0.110.23 
65.185.00 
11,486.24 

3, 2fi4. 03 
21, 62a  75 

6,330.33 


Total  expenditures. 
Unexpended  balance 


•3,088.11 

550.54 

600.00 

•3,138.55 

»  183.04 

•6,601.85 

3.651.50 

8, 106. 74 

•*8,170.87 

•4,002.02 

172.  12 


Transfers 
and  repay' 
ments  for 
work  per- 
formed fhr 
other  Fed- 
eral units 


$127,368.76 


127,368.76 


2&83 
1,216.00 


1,016.81 

21,082140 

007.48 

107.21 


8,16136 
'25,"8i6."i7' 


0,072.67 


21,804.44 
1,266.25 


30, 134. 85 
""'316.34" 


5, 27a  24 


Total 

Federal 

funds 


1672, 36a  76 
57,  045l  84 
33, 024. 78 


854. 230. 38 


«717.3<».  18  I  127. 36a  76 
^9,501.44    


844, 737. 04 
0. 501. 44 


Grand  total ,    720,870.62  I  127,3(ia76  |  854.230.38 


8,072.75 

7,776.25 

801.36 

54,01a  53 

13. 732. 50 

1,016.81 
21,082.40 
13. 537. 40 
12,836.04 
75,002.74 

2,021.80 
62,234.72 
66.107.33 
34,636.86 
27, 887. 61 

4.502.41 
11,085.07 

6,287.80 

15. 273.  73 

702.72 

3, 513. 02 
28,672.48 

2,783.75 
17. 734. 88 
23, 530. 21 
23, 65a  80 
21.804.44 
42,461.20 
48,077.14 
11. 02a  80 

0. 110. 23 
65,1^100 
41.621.00 

3,264.03 
21, 031. 00 

6,330.83 

5.  27a  24 

3,08a  11 
550.54 

6oaoo 

3, 13a  55 
1S3.04 
6, 601. 85 
3, 551.  50 
8, 106. 74 

a  170. 87 

4, 002. 02 

172.12 


State  coop- 
erative 
funds 


$411,851.01 


Total  funds 


$1,204. 22a  67 
67,M5lM 
33^024.78 


441,851. 

■■■'■  ^ 


01 


10,000.00 


61706.46 
5,000.00 


1.206,001.20 


21, 300. 34 

1.000.00 

56,884.80 

1.453.06 

4a  770. 13 

44, 453. 30 

23, 04a  48 

3.086.08 

3,600.00  i 


18,072.76 

7,775.26 

801.35 

100,023.00 

1^733.60 

1,010.81 

21,062L40 

34,M6.74 

13.83&04 

131,887.64 

3,474.05 

111,013.85 

00, 66a  72 

68,582.34 

30,074.40 

8.102L4] 

11.08a  07 

7,10a  77 

31,040.36 

702.72 

12,167.00 

2a  672. 48 

4,608.15 

31,12Z24 

27,817.70 

48,55^80 

21,804.44 

56, 46a  52 

85.225.61 

11. 02a  88 

14,07(140 

87.6ia00 

42,  OOn.  00 

5.76-L03 

36. 32a.  27 

6,830.33 

5.27^24 

3.08a]l 

55a  54 

6oaoo 

3. 13a  55 

]a^04 

6.601.85 
3,651.50 
aiOG.74 

a  17a  87 

4,002.02 

172.12 

1,286.580.85 
;         0.501.44 

441,85L01     1,206.001.29 


i.  010.88 
15, 772. 63 

a  653.  OS 

1.014.40 
13,387.36  1 

4, 287.  58 
24, 007. 50 

13,000.23 
37, 14a  87 

4, 057.  26 

22,425.00 

1.284.01 

2,500.00 

14. 394.  18 


I 


441.^51.01 


•  Renroscnts  noncooperatlve  portion  of  totid  cost;  bnlnnco  included  in  chiirges  for  State  cooperation. 

^  Includes  office  salaries. 

'^502,761.66  expended  on  State  cooperation. 

^  Includes  $7,020.10  Great  Smoky  National  Park  funds  available  during  the  fiscal  year  1081. 
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GENERAL  OFFICE  WORK 

Incidental  to  the  field  work  there  is  necessary  office  work,  which 
consists  in  the  inking  and  inspection  and  editing  of  the  topographic 
field  sheets  prior  to  their  submission  for  reproduction,  in  the  com- 
putation and  adjustment  of  the  results  of  control  field  work,  and 
in  the  preparation  of  partial  culture  and  drainage  bases  from  aerial 
photo^raplis.  During  the  year  base  maps  of  South  Carolina,  Texas, 
and  Colorado  were  revised,  republication  of  State  maps  being  a  val- 
uable service  to  the  usei's  of  maps  who  desire  the  State  units.  Stereo- 
scopic mapping  of  the  upper  Columbia  River,  Washington,  from 
aerial  photographs  was  begun.  Cooperation  with  the  Air  Corps, 
United  States  Army,  was  continued  whereby  aerial  photographs 
were  furnished  for  use  in  topographic  mapping.  In  ad«£ition  to  tnifi 
cooperative  aerial  photography,  conti^acts  were  awarded  to  com- 
mercial  firms  for  aerial  photographic  work,  and  the  increased  use  of 
this  valued  adjunct  to  topographic  mapping  necessitates  much  skilled 
office  work.  (See  also  p.  81,  Inspection  and  editing  of  topographic 
maps.) 

SUMMARY  OF  RESULTS 

The  condition  of  topo<j:raphic  surveys  to  June  30,  1930,  is  shown 
on  Plate  1.  The  status  of  topographic  surveys  is  set  forth  in  the 
following  table,  which  shows  a  notaole  increase  in  the  area  covered 
by  new  surveys  and  resurveys,  as  compared  with  the  preceding  year. 
California,  Illinois,  Kentucky,  Maine,  and  Texas  are  the  States  in 
which  the  largest  « mount  of  work  was  done,  owing  to  their  large 
cooperative  appropriations.  The  Territory  of  Hawaii  has  taken  its 
place  with  the  few  States  completely  mapped ;  and  it  may  be  further 
noted  that  the  country  as  a  whole  is  now  44.2  per  cent  mapped,  the 
year's  increment  amounting  to  six-tenths  of  1  per  cent.  The  resur- 
veys in  large  part  covered  areas  previously  surveyed  on  a  smaller 
M'jile. 
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FIELD  SURVEYS 

Alabama. — ^The  State  geologist  of  Alabama  cooperating,  the  survey  of  tbt' 
Gottondale  quadrangle  was  continued  and  that  of  the  Blocton  quadrangle  wib 
begun. 

Arizona. — ^The  survey  of  the  Turret  Peak  quadrangle  and  of  the  north  half 
of  the  Cave  Greek  quadrangle  was  completed  for  the  Forest  Service. 

California. — In  cooperation  with  the  State  engineer  of  California  the  smrej 
of  the  Mouth  of  Kern,  Rockpile  School,  Adobe  Station,  Millux,  Conner,  Bear 
Mountain,  Waits,  Edison,  Bena,  and  West  Elk  Hills  quadrangles  and  tie 
revision  of  the  Rosedale  quadrangle  were  completed  and  the  survey  of  tbe 
Pentland  Junction  quadrangle  was  t)egun.  In  cooperation  with  the  count; 
surveyor  of  Los  Angeles  County,  the  survey  of  the  Sylmar,  Dume  Point 
Roosevelt  School,  Humphreys,  Lancaster,  Oban,  Lang,  Saugus,  No.  7,  No.  5,  am 
Flat  quadrangles  was  completed,  that  of  the  Del  Valle  quadrangle  was  con- 
tinued, and  that  of  the  Llano,  Lovejoy  Springs,  Casa  Desierto,  Wilsona,  and 
Ravenna  quadrangles  was  begun.  In  preparation  for  geologic  mapping,  the 
survey  of  the  Crucero  quadrangle  was  completed.  At  the  request  of  the  Forest 
Service,  the  survey  of  the  Hoaglin  quadrangle  was  begun. 

Colorado. — The  survey  of  the  Telluride  mining  district  and  of  Abrams  Moun- 
tain and  vicinity  was  continued,  that  of  Galena  Mountain  and  vicinity  was 
completed,  that  of  Snowmass  Mountain  No.  4  quadrangle  was  bogun,  and  that 
of  part  of  the  Montezuma  quadraugle  was  revised.  This  work  was  done  in 
cooperation  with  the  Colorado  Metal  Mining  Fund.  In  cooperation  with  the 
Colorado  Geological  Survey  Board  the  survey  of  the  Sugar  Loaf -St.  Kevin 
area  was  completed  and  that  of  the  Kokomo  area,  Rico  district,  and  Nederland 
area  was  begun.  For  the  Forest  Service,  the  survey  of  the  Dillon  quadrangle 
was  completed. 

District  of  Columbia. — ^The  survey  of  the  naval  hospital  grounds  was  com 
pleted  for  the  Navy  Department,  maintenance.  Bureau  of  Yards  and  Docks. 

OeoTffia-South  Carolina. — The  survey  of  the  upper  Savannah  River  Basil, 
covering  the  Broad  and  Seneca  Rivers  with  tributaries,  the  Tugaloo  River,  anO 
parts  of  the  drainage  areas  of  the  Little  River,  Ga.,  and  the  Little  River  ai>i 
Stevens  Greek,  S.  G.,  was  completed  in  cooperation  with  the  United  States 
Army  district  engineer.  Savannah. 

Hatoaii. — In  cooperation  with  the  commissioner  of  public  lands  of  the  Terri- 
tory of  Hawaii  and  the  War  Department  the  survey  of  the  Wahiawa,  Lal«. 
Kaena,  Kaawa,  Kaipapau,  Kahana,  and  Haleiwa  quadrangles,  a  revision  of 
part  of  the  Kaneohe  quadrangle  by  aerial  photography,  and  a  revision  of  part* 
of  the  Waipio,  Hamakua,  Kilauea,  Hilo,  Mauna  Loa,  Kohala,  and  W^aikii 
quadrangles  were  completed.  A  survey  of  a  part  of  the  Wainanae  quadrangle, 
on  the  island  of  Oahu,  was  completed  for  the  Navy  Department. 

Idaho. — The  survey  of  the  Bayhorse  quadrangle  was  completed  in  preparatiot 
for  geologic  mapping. 

Ulinoia.—The  survey  of  the  Annawan,  Hettick,  Arenavllle,  Decatur,  Manito, 
Cahokia,  and  Geneva  quadrangles,  Money  Creek  Reservoir,  highway  project* 
Nos.  129  (EflSngham  quadrangle),  130  (Rose  Hill  quadrangle),  87  (Woosung 
quadrangle),  15  (Mount  Vernon,  Richview,  Ina.  and  Duquoin  quadrangles* 
132  (Prairie  Home,  Lovington,  Mattoon,  and  Areola  quadrangles),  92  (Walniii 
and  Amboy  quadrangles),  and  77  (Forreston  quadrangle),  and  Decatur  and 
vicinity  was  completed,  that  of  the  Jerseyville  quadrangle  was  continueil,  and 
that  of  the  Maroa,  Niantic,  Sycamore,  Monks  Mound,  French  Village,  Granite 
City,  Dunlap,  Lacon.  and  Metamora  quadrangles  and  highway  projects  Nos.  119 
(Delavan,  Minier,  McLean.  Le  Roy,  Arrowsmith.  and  Gibson  City  quadrangles^. 
91  (Maquon  and  Galva  quadrangles),  and  93  (Toulon  and  Camp  Grove  qna<i- 
rangles)  was  begun.  All  this  work  was  done  in  cooperation  with  the  Depan- 
ment  of  Registration  and  Education  of  Illinois,  Geological  Survey. 

Kentucky. — The  State  geologist  of  Kentucky  cooperating,  the  survey  of  the 
Springdale.  Morning  View,  Somerset,  Fordsville.  Falmouth,  Salt  Lick.  Cvb- 
thiana,  and  Sunnybrook  quadrangles  was  completed,  that  of  the  Radieville 
quadrangle  was  continued,  and  that  of  the  Bkron,  Rising  Sun,  Austerlitz,  Vine 
Grove,  Garrison,  Vancoburg.  and  Kirk  quadrangles  was  begun. 

Maine.— In  cooperation  with  the  Public  Utilities  C:k)mmission  of  Maine  tHe 
survey  of  the  Brooks.  Portage.  Beddington,  Phillips,  Caribou,  and  Great  Pond 
quadrangles  was  completed  and  that  of  the  Mapleton,  Aroostook  Mountain. 
Sapouac,  Allagash,  Strong,  Flanders  Pond,  Ashland,  and  Pittsfleld  quadrangles 


TOPOORAPHIO  BBANCH  43 

was  begun.  In  cooperation  with  the  War  Department  the  survey  of  the  Rob- 
biiiston  and  Calais  quadrangles  was  completed  and  that  of  the  Fort  Fairfield 
and  St.  Francis  qnadranglcs  was  begun. 

Maine-Neiv  JIampshire. — ^The  Highway  Commission  of  Maine  and  the  Highway 
Department  of  New  Hampshire  (cooperated  in  completing  a  survey  of  the 
boundary  between  these  two  States  north  of  the  outlet  of  Great  East  Pond. 

Michigan. — In  cooi>erat1on  with  the  Department  (if  Conservaticm  of  Michigan. 
Geological  Survey,  the  survey  of  the  Holland  quadrangle  was  completed,  that 
of  the  Muskegon,  Twin  Lake,  and  Shepherd  quadrangles  was  continued,  and 
that  of  the  Montague  quadrangle  was  begun. 

Minnesota. — In  cooi»eration  with  the  Department  ot  Drainage  and  Waters  of 
Minnesota,  the  survey  of  the  Juneberry  No.  3  and  Juneberry  No.  4  quadrangles 
was  completed.  The  survey  of  the  Roseau  River  Valley  for  the  State  Depart- 
ment was  completed. 

Mi99ouri. — The  survey  of  the  Mexico  quadrangle  was  completed  in  cooperation 
with  the  State  geologist  of  Missouri. 

Montana. — ^Preparatory  to  contemplattnl  geologic  mapping,  the  survey  of  tho 
Libby  quadrangle  was  continued.  To  mtet  the  needs  of  the  Biological  Survey. 
Department  of  Agriculture,  the  survey,  of  the  National  Bison  Range  was 
completed. 

Nevada. — ^The  survey  of  the  Lovelock  quadrangle  was  begun  in  cooperation 
with  the  Bureau  of  Mines  of  Nevada. 

New  Hampshire. — ^In  cooperation  with  the  Highway  Department  of  New  Ebimp- 
ahire,  the  survey  of  the  Moosllauke,  Franconia,  Thetford,  and  Littleton  quad- 
i-angles  was  completed,  and  that  of  the  Percy,  Dummer,  Umbagog  Lake,  and 
Mohawk  quadrangles  was  begun. 

New  Mexico-Texas. — The  New  Moxico-Texas  Boundary  Line  Commission  co- 
operating, the  survey  of  the  area  adjacx-nt  to  the  New  Mexico-Texas  boundary 
line  in  the  Rio  Grunde  Valley  was  completed. 

Netv  York. — ^The  survey  of  the  KindiThook  and  Schunemunk  quadran;:les  was 
continued  in  cooperation  with  the  Department  of  Public  Works  of  New  Tork. 

North  Carolina. — ^The  survey  of  the  boundary  of  the  proiwsed  Great  Smoky 
Mountains  National  Park  in  North  Carolina  was  continued. 

North  Dakota. — In  cooi>eration  with  the  State  engineer  of  North  Dakota  the 
survey  of  the  Souris  River  was  completed. 

Oklahoma. — The  State  Highway  Commission  of  Oklahoma  cooperating,  the 
survey  of  the  Kaw,  Belford.  and  Pawnee  quadrangles  was  t-onipleted. 

Oregon. — The  survey  of  the  Pendleton  quadran;;le  was  continued  aijd  that 
of  The  Dalles  and  Dufur  quadrangles  was  begun  in  cooperation  with  the  St;!te 
engineer  of  Oregon.  For  the  Forest  Service  the  survey  of  the  Tliree  Sisters 
quadrangle  was  completed. 

Oregon-Washington, — ^The  survey  of  the  lower  Columbia  River  between  Van- 
couver, Wash.,  and  Mayger,  Oreg.,  was  begun  and  a  plan  and  profile  survey  of 
the  Columbia  River  from  Blalock  to  Hood  River,  Oreg.,  was  completed.  This 
work  was  done  in  cooperation  with  the  United  States  Army  district  engineer, 
Portland,  Greg. 

Pcnnsi/lvania. — In  cooperation  with  the  Department  of  Internal  Affairs  of 
Pennsylvania,  Topographic  and  Geologic  Survey,  the  survey  of  the  Union  City, 
Karthaus.  Clearfield,  Penfleld,  Eastoii,  and  Coalmont  quadrangles  was  (mm- 
pleted.  and  that  of  the  Starrucca,  Ralston,  and  Loysville  quadrangles  was  bi^guu 
The  survey  of  the  Tyrone  quadrangle  was  completed  in  preparation  for  geo 
logic  mapping. 

Tennessee. — ^With  the  cooperation  of  the  State  geologist  of  Tennessee  the 
survey  of  the  Hermitage  quadrangle  was  completed  and  that  of  the  Pegrani 
quadrangle  was  begun.  The  survey  of  the  boundary  of  the  proposed  Great 
Smoky  Mountains  National  Park  In  Tennessee  was  continued.  The  survey  of 
an  experiment  farm  near  Lewisburg  was  completed  for  the  Department  of 
Agriculture. 

Texas. — In  cooperation  with  the  commissioners  of  Cameron  County  the  ^^ur- 
vey  of  the  Laguna  Atascosa,  JjOS  Fresnos,  Laguna  Vista.  La  Coma,  Paso  Real, 
Coiorbes.  La  Paloma,  Barreda,  La  Feria,  Santa  Maria,  Mouth  of  Rio  Grande 
No.  2,  Josephine  Island  No.  1,  Josephine  Island  No.  2,  Josephine  Island  No.  8, 
.Insoplihio  Island  No.  4,  Urownsville  No.  1.  Furt  Brown  No.  1,  Fort  Bnnvii  No.  'J. 
Fort  Brown  No.  ,*?.  Fort  lirown  No.  4,  and  a  part  (»f  Point  Isabel  No.  :*,  <ni:iil- 
rangles  was  c<»mpleto<l  and  the  work  on  the  Point  Isabel  No.  2,  M  M  No.  2. 
aiid  M  M  No.  8  «inadraMglos  an«l  the  n»st  of  the  Point  Isabel  No.  H  tiiiadntngle 
was  completed  by  means  of  aerial  photography.     In  ri)oi>e ration  with  the  Board 
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of  Water  Engineers  the  survey  of  the  Archer  3-a  and  Archer  4-b  quadrangles 
and  four  dam  sites  on  the  Colorado  River  between  Austin  and  Marble  Falls 
was  completed  and  that  of  the  Austin  2-b,  Blanco  1-a,  Burnet  3-d,  and  Burnet 
4-c  quadrangles  was  begun.  In  cooperation  with  the  Reclamation  Department 
of  Texas  the  survey  of  the  Harlem  project  was  begun. 

Utah, — ^The  survey  of  the  Zion  National  Park,  for  the  National  Park  Service, 
was  continued. 

Vermont. — In  cooperation  with  the  State  geologist  of  Vermont  the  survey  of 
the  Ludlow  quadrangle  was  completed,  that  of  the  Townshend  quadrangle  con- 
tinued, and  that  of  the  Littleton  quadrangle  begun. 

Virginia. — ^The  survey  of  the  Bonsacks,  Stony  Man,  Riders  Gap,  and  Salem 
quadrangles  was  completed  and  that  of  the  Old  Town,  Independence,  Warm 
SpriQIT  Run,  Healing  Springs,  Stanardsville,  and  Montross  quadrangles  was 
begun,  all  in  cooperation  with  the  Conservation  and  Development  Commission 
of  Virginia,  Geological  Survey.  The  survey  of  the  boundary  of  the  proposed 
Shenandoah  National  Park  was  continued. 

Washington. — ^The  survey  of  the  Colvllle  quadrangle  was  completed  in  co- 
operation with  the  Department  of  Conservation  and  Develc^nient  of  Washing- 
ton. To  meet  the  needs  of  the  Forest  Service  the  survey  of  the  Mount  Con- 
stance quadrangle  was  begun.  The  aerial  photographic  survey  of  the  upper 
Columbia  River  from  the  International  boundary  to  Rock  Island  Rapids  near 
Wenatchee  and  the  survey  of  the  Grand  Coulee  were  completed  In  cooperation 
with  the  United  States  Army  district  engineer,  Seattle,  Wash. 

West  VirginiOu — In  cooperation  with  the  State  geologist  of  West  Virginia 
the  cultural  revision  was  completed  for  the  Eccles,  Beckley,  Flattop,  Madison, 
and  Peytona  quadrangles  and  that  of  the  Charleston  and  St.  Albans  quad- 
rangles was  begun. 

Wisixmsin. — In  cooperation  with  the  Geological  and  Natural  History  Survey 
of  Wisconsin  the  survey  of  the  Durand,  Gllmanton,  Prairie  du  Ohien,  and 
FerryviUe  quadrangles  and  the  Graves  Quarry  area  was  completed,  that  of 
the  Wabasha,  Mondovl,  and  Boaz  quadrangles  was  continued,  and  that  of  the 
Boscobel  quadrangle  was  begun. 

Wyoming. — ^The  survey  of  the  Jackson  quadrangle  for  the  Forest  Service  was 
continued. 

WATER-RESOURCES  BRANCH 

N.  C.  CROVER,  ChitS  HyiraaHc  Enginur 

ORGANIZATION  AND  PERSONNEL 

The  water-resources  branch,  like  other  branches  of  the  Geological 
Survey,  is  primarily  an  agency  of  research  and  investigation.  It  col- 
lects systematically  for  general  public  information  and  use  facts  in 
regard  to  the  quantity,  quality,  and  utilization  of  water.  The  wide- 
spread interest  in  the  availability  of  water  for  many  uses  has  led 
to  a  persistent  and  increasing  demand  for  reliable  data  that  would 
serve  as  a  basis  for  safe  and  sane  developments.  During  the  year 
the  varied  work  of  the  branch  has  been  administered  under  the 
following  units : 

Division  of  surface  waters,  John  G.  Hoyt,  hydraulic  engineer,  in  charge. 

Division  of  ground  water,  O.  E.  Meinzer,  geologist,  in  charge. 

Division  of  quality  of  water,  W.  D.  Collins,  chemist,  iu  charge. 

Division  of  power  resources,  A.  H.  Horton,  hydraulic  engineer,  in  charge. 

The  technical  force  at  the  end  of  the  year  comprised  the  chief 
hydraulic  engineer,  1  principal  hydraulic  engineer,  29  senior  hy- 
draulic engineers,  15  hydraulic  engineers,  140  associate,  assistant, 
and  junior  engineers,  1  engineering  field  aide,  3  senior  geologists. 
1  geologist,  6  associate,  assistant,  and  junior  geologists,  1  senior 
chemist,  6  associate,  assistant,  and  junior  chemists,  4  laboratory  as- 
sistants and  apprentices — a  total  of  208.  The  clerical  force  com- 
prised 39  clerks.  Tlie  changes  in  personnel  during  the  year  show 
a  net  increase  of  41. 
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FUNDS 

The  funds  available  for  Greological  Survey  work  on  water  resources 
were  as  follows: 

Gaging  streams $275,000.00 

Transfers  from  Federal  agencies 428,853.00 

Repayments  by  Federal  agencies 8,158.76 

Funds  furnished  by  States  and  municipalities 397,071.25 

Funds  furnished  by  permittees  and  licensees  of  the 
Federal  Power  Commiss  on 38,603.30 

1, 148,  586. 40 
COOPERATION 

Work  in  the  branch  is  largely  conducted  in  cooperation  with 
Federal  bureaus;  State,  county^  municipal,  and  other  governmental 
agencies;  and  permittees  and  licensees  of  the  Federal  l^ower  Com- 
mission.   A  major  part  of  this  cooperation  is  set  forth  below. 

States. — ^The  following  amounts  were  expended  by  States  from 
cooperative  allotments.  In  addition,  several  State  agencies  cooper- 
ated by  furnishing  office  quarters  and  occasional  services  in  neld 
and  office. 

Alabama $2,  725. 32 

Arizona 16, 075. 00 

Arkansas 6,568.13 

California  : 

State $44, 899. 63 

Municipal 21, 887. 99 

•  ' 66.  787.  62 

Colorado 388.  51 

Connecticut 7,000.00 

Hawaii : 

Territory 19,  687. 38 

Municipal 4,  613.  86 

24,301.24 

Idaho 16, 467. 18 

Illinois 3, 973. 86 

Kansas 5, 103. 32 

Maine 7.  204. 34 

Maryland : 

State 4,199.38 

Municipal 1.  868. 21 

6, 067. 59 

Massachusetts 7, 623. 71 

iMinnesota .   322,46 

Missouri 10, 578. 64 

Montana 7, 484. 64 

Nevada 1, 788. 00 

New  Hampshire 1,999.40 

New   Jersey 12,063.15 

New  Mexico 4, 444. 79 

New  York 17. 850. 82 

North  Carolina: 

State 11,  627. 73 

Municipal 190. 05 

11.817.78 

Ohio: 

State 31, 594. 94 

Municipal 892.  36 

32,487.30 
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Oregon : 

Srate $9, 391. 07 

Municipal 806.13 

$10. 197. 20 

Pennsylvania 1,  5C6.  64 

South  Carolina : 

Municipal 235.  m 

Tennessee 16, 512,  CO 

Texas : 

S.ate 1  41,  538. 18 

Municipal 390.00 

41,928.18 

Utah 6,  534. 48 

Vermont 7. 110.  21 

Virginia 20,  626. 31 

Washington : 

State 1, 682. 20 

Municipal 2. 153. 66 

3  835. 02 

West  Virginia 5*,  000. 00 

Wisconsin ; 7, 232. 19 

Wyoming 6, 06i).  06 

397, 971.  25 

Bureau  of  Reclamation. — ^The  measurement  of  streams  that  are 
to  furnish  water  to  reclamation  projects  was  continued  in  coopera- 
tion with  tlie  Bureau  of  Reclamation  on  the  Black  Canyon  project 
and  on  the  lower  Colorado  Eiver.  The  study  of  the  conditions  at 
the  Avalon  Dam  of  the  Carlsbad  irrigation  project  in  New  Mexico 
were  continued,  and  reservoir  sites  at  Red  Bluff,  Tex.,  and  Owyhee, 
Oreg.,  were  investigated.   , 

Indian  Science, — Stream  gaging  was  continued  for  the  Indian 
Service  in  the  W(»stern  Shosnone  Reservation  and  on  the  Gila  and 
San  Carlos  Rivers.  Examinations  were  made  of  available  sources  gf 
ground-w^ator  supplies  for  the  Rosebud  Indian  Agency. 

National  Park  Service. — Streams  in  the  Yellowstone  National 
Park  weiHi  measured  during  the  year  at  stations  maintained  in  co- 
operation with  the  National  Park  Service. 

Department  of  the  Navy. — A  study  of  a  w-ater  supply  for  tlie 
proposed  naval  ammunition  depot  at  Lualualei,  Oahu,  was  made  for 
tlie  Bureau  of  Yards  and  Docks. 

Forc.Ht  Service. — A  study  of  stream  flow  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with 
the  Forest  Service. 

^V(:ather  Bureau. — Stream  gaging  has  been  continued  on  the  Colo- 
rado River  in  Arizona  in  cooperation  with  the  Weather  Bureau. 

0-ljice  of  Pxihlic  Bwldings  and  Public  Parks  of  the  National  Capi- 
tal.— A  study  of  the  flow  of  Rock  Creek  was  undertaken  in  coopera- 
tion witli  the  Office  of  Public  Buildin^rs  and  Parks.  This  stiidv  will 
be  of  special  value  in  determining  the  effect  of  development  in  the 
District  of  Columbia  and  surrounding  suburbs  on  the  flow  of  the 
creek. 

Depaiinu.nt  of  State. — Stream  gaging  and  investigations  con- 
cerning water-utilization  and  flood-control  problems  have  been  con- 
tinued on  (he  Rio  Grande  on  the  Mexican  boundary  and  on  numer- 
ous streams  on  and  near  the  Canadian  boundary  from  the  Lake 
of  the  Woods  westward.  Notable  centers  of  activity  on  the  Cana- 
dian boundary  have  been  the  Roseau  River  in  Minnesota,  the  St. 
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Mary  and  Milk  Rivers  in  Montana,  and  the  Kootenai  River  in  Idaho. 
Some  of  these  operations  on  the  Canadian  boundary  are  being  con- 
ducted iointly  with  Dominion  officials  because  of  the  common  inter- 
est of  the  two  countries  in  them.  The  cost  of  this  work  is  met  by 
funds  transferred  to  the  Geological  Survey  by  the  Department  of 
State. 

DepartToent  of  Justice. — ^An  investigation  of  ground- water  supplies 
for  the  proposed  Camp  Lee  prison  farm,  Virginia,  was  made  for  the 
superintendent  of  prisons. 

Carps  of  Engineers^  United  States  Army. — Stream  gaging  has 
been  continued  in  cooperation  with  the  Corps  of  Engineers  in  connec- 
tion with  flood  control  and  with  studies  ana  reports  to  be  made  under 
House  Document  No.  308  of  the  Sixty-ninth  Congress,  first  session. 
This  work  has  been  carried  on  at  Boston,  Providence,  New  York, 
Philadelphia,  Baltimore,  Washington,  Norfolk,  Huntington,  Wil- 
mington, Charleston,  Chattanooga,  Nashville,  Florence,  Montgomery, 
Mobile,  Galveston,  Jacksonville,  Vicksburg,  Louisville,  Cincinnati, 
St.  Paul,  Kansas  Citjr,  Seattle,  Portland,  and  San  Francisco  and 
includes  about  600  gaging  stations.  The  cost  of  this  work  is  met  by 
transfers  from  the  funds  of  the  Corps  of  Engineers. 

Federal  Power  Commission. — The  stream  gaging  required  by  the 
Federal  Power  Commission  in  permits  and  licenses  issued  for  the 
development  of  water  power  under  the  Federal  water  power  act  has 
been  performed  or  supervised  by  engineers  of  the  Geological  Survey 
in  Alabama,  Arkansas,  Califomiaj  Colorado,  Connecticut,  Florida, 
Georgia,  Idaho,  Illinois,  Iowa,  Indiana,  Kentucky,  Maine,  Michigan, 
Minnesota,  Mississippi,  Missouri,  Montana,  New  Mexico,  New  York, 
North  Carolina,  Oregon,  Pennsylvania,  South  Carolina,  Tennessee, 
Utah,  Virginia,  Washington,  West  Vir^nia,  Wisconsin,  and  Wyo- 
ming. The  oi)eration  of  constructed  projects  or  those  under  construc- 
tion has  been  supervised  in  Arizona,  Arkansas,  California,  Colorado, 
Idaho,  Montana,  Nevada,  Oregon,  Utah,  Washington,  Wisconsin, 
and  Wyoming. 

PUBUCATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  29  reports  by  6  sepai'ate  chapters.  (See  pp.  5-6.) 
At  the  end  of  the  year  18  other  reports  were  in  press. 

CHARACTER  AND  METHOD  OF  WORK 

The  studv  of  surface  waters,  which  consists  primarily  of  the  meas- 
urement of  the  flow  of  streams,  has  been  conducted  in  47  States 
and  Hawaii  at  selected  gaging  stations  at  which  the  volume  of  water 
carried  by  the  streams  is  measured  and  records  of  stage  and  other 
data,  from  which  the  daily  flow  of  the  stream  is  computed,  are  col- 
lected. At  the  end  of  the  year  2,426  gaging  stations  were  being  main- 
tained; 241  stations  wei-e  discontinued  and  429  new  stations  estab- 
lished during  the  year.  Records  for  about  161  additional  stations 
were  received,  ready  for  publication,  from  Government  bureaus  and 
private  persons,  and  several  Government  and  State  organizations  and 
individuals  cooperated  in  the  maintenance  of  the  regular  gaging 
stations. 

12610—30 4 
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The  division  of  ground  water  investigates  the  waters  that  lie  be- 
Jow  the  surface — their  occurrence,  quantity,  (][uality,  and  head ;  their 
recovery  through  wells  and  springs ;  and  their  utilization  for  domes- 
tic, industrial,  irrigation,  and  public  supplies  and  as  watering  plaos 
for  livestock  and  desert  travelers.  Eacn  year  surveys  are  made  of 
selected  areas  where  problems  of  water  supply  are  urgent,  and  the 
results  are  generally  published  in  water-supply  papers  that  include 
maps  showing  the  ground-water  conditions.  The  investigations  w- 
lating  to  the  chemical  composition  of  the  water  are  made  in  coopen- 
tion  with  the  division  of  quality  of  water.  Projects  involving  large 
expenditures  for  drilling  wells  to  develop  water  supplies  are  ccm- 
sidered  each  year  by  the  several  departments  of  the  United  States 
Government,  and  the  ground- water  division  is  called  upon  to  f  umisb 
information  and  advice  on  many  of  these  projects.  During  the  fisctl 
year  about  48  investigations  relating  to  ground  water  and  reservw 
sites  were  in  progress,  and  work  was  conducted  in  26  States  aiul 
Hawaii.  The  demands  of  the  public  for  pi^ecise  information  in  re- 
gard to  ground-water  resources  are  becoming  more  and  more  exacting 
with  increasing  need  for  the  water.  In  recent  years  considerable  re- 
search into  the  principles  of  ground- water  hydrology  has  been  under- 
taken in  the  division  in  order  to  provide  a  more  secure  basis  for 
groimd-water  investigations. 

Cooperation  was  continued  with  the  eight  State  associations  of 
water-well  drillers  and  with  the  newly  organized  American  Associa- 
tion of  Water  Well  Drillers.  Mr.  Meinzer  delivered  an  address  at 
the  meeting  of  this  association  in  Minneapolis  February  6,  on  the 
past  and  future  of  the  water-well  drilling  industry.  A  number  of 
papers  were  delivered  at  the  meetings  oi  the  State  associations  by 
A.  G.  Fiedler  and  R.  M.  Leggette,  most  of  which  have  since  been 
published  in  trade  journals.  Mr.  Fiedler  represents  the  Geologicil 
Survey  on  the  advisory  council  of  the  American  association  and  has 
teen  chosen  executive  secretary  of  that  council. 

A  paper  by  Mr.  Meinzer,  entitled  "  Outline  of  Methods  of  Esti- 
mating Ground-water  Supplies,"  was  transmitted  for  publication  Inr 
the  American  Society  of  Civil  Engineers.  Abstracts  of  papers  i^ 
lating  to  ground-water  hydrology  were  prepared  for  the  Annotated 
Bibliography  of  Economic  Geology  and  for  forei^  abstract  journals. 

A  new  apparatus  has  been  constructed  by  C.  H.  Au  for  exploring 
leaky  wells  by  the  electrolytic  method  for  salinity  of  the  water  at  all 
depths.  Work  was  resumed  in  the  hydrologic  laboratory  by  V.  C- 
Fishel,  working  under  the  direction  of  F.  G.  Wells. 

The  work  on  quality  of  water  included  the  analysis  of  the  mineral 
content  of  1,180  samples  of  water  from  surface  and  underground 
sources.  These  incluaed  some  analyses  for  nearly  all  the  studies  of 
ground  water  in  the  different  States,  as  noted  below.  Studies  of 
dissolved  and  suspended  matter  in  the  Colorado  River  and  its  trib- 
utaries were  continued.  S.  K.  Love  spent  10  weeks  in  the  summer 
of  1929  on  an  intensive  study  of  suspended  matter  in  the  San  Juan 
River  at  Goodridge,  Utah. 

The  work  of  the  division  of  power  resources  comprised  the  preps- 
ration  of  monthly  and  annual  reports  on  the  production  of  electricity 
and  consumption  of  fuel  by  public-utility  power  plants,  a  report  oii 
the  developed  water  power  of  the  United  States,  a  report  containing 
the  monthly  and  annual  figures  of  output  by  States  for  1927  ana 
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1928,  and  compilations  of  the  stocks  of  coal  held  by  electric  public- 
utility  power  plants  for  inclusion  in  reports  of  commercial  stocks 
of  coal  undertaken  quarterly  by  the  Bureau  of  Mines  of  the  Depart- 
ment of  Commerce.  Cooperation  was  given  to  the  Bureau  of  Mines 
of  the  Department  of  Commerce  and  the  Institute  of  Economics  of 
the  Brookings  Institution  in  the  preparation  of  a  report  on  the  origin 
of  the  coal  and  the  kinds  of  stokers  used  by  coal-burning  electric 
public-utilitv  power  plants. 

The  monthly  and  annual  figures  of  output  of  electricity  and  fuel 
consumption  are  based  on  reports  submitted  by  concerns  producing 
electricity  for  public  use.  On  January  1,  1930,  1,628  companies, 
operating  3,780  power  plants  with  a  total  capacity  of  generators  of 
31,952,3^  kilowatts,  were  on  the  list  of  companies  requested  to  sub- 
mit reports.  Plants  whose  output  is  less  than  10,000  kilowatt-hours 
a   month  are  generally  not  included.     Reports  are  received  from 

Slants  representing  over  95  per  cent  of  the  capacity  of  all  plants 
sted.     The  output  of  plants  not  reporting  is  estimated. 
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The  improvement  each  ^ear  in  the  utilization  of  fuel  in  the  genert- 
tion  of  electricity  by  public-utility  companies  continues,  as  indicated 
in  the  following  table: 

Average  vonsumption  of  coa/^  per  kilmvatt-hour  by  iiublw-utUUp  power  phinu 

in  the  UnUed  States,  1919-1929 


Year 


1910. 
1U20. 
1921. 
1922. 
1923. 
1921. 


f 

Percent 

Pounds 

of  rote  in 

1919 

3.2 

100 

3.0 

94 

2.7 

84 

2.5 

78 

2.4 

75 

2.2 

69 

Year 


:  Per  ml 
Pounds  I  of  rate  I 
19b 


1025. 
1926. 
1027. 
1928. 
1029. 


2.1 

Ly5 

1.84 
1.76 
1.69 


ft 


•  Oil  and  gas  included  as  equivalent  coal. 

Owing  to  the  small  amount  of  precipitation  in  some  sections  of 
tlie  country  in  1929  the  production  of  electricity  by  the  use  of  water 
power  was  for  the  first  time  since  1921  less  than  in  the  previous  year. 

A  report  on  the  amount  of  developed  water  power  in  the  United 
States  on  January  1,  1930,  was  released  February  17,  1930,  and  the 
final  report  on  the  annual  production  of  electricity  by  public-utility 
power  plants  in  1929  was  released  May  24,  1930. 

WORK  OF  THE  YEAR  BY  STATES 

The  following  table  shows  by  States  the  number  of  gaging  sta- 
tions maintained  for  the  collection  of  stream-flow  records  and  thr 
interest  in  those  stations  of  the  agencies  cooperating  with  the  Geo 
logical  Survey: 
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Alabama.^-Tield  work  was  continued,  in  cooperation  with  the  Geological 
Survey  of  Alabama,  in  the  area  of  Paleozoic  rocks,  and  a  report  on  the 
l^round  waters  of  tills  entire  area,  coveriug  25  counties,  was  pi*epared  by 
W.  D.  Johnston,  jr.  Mr.  Johnston  also  presented  at  the  Charlottesville  meeting 
of  the  Society  of  E3conomic  Geologists  a  paper  on  the  chemical  character  of 
ground  water  in  northern  Alabama  and  prepared  papers  for  publication  on 
the  physical  divisions  of  the  Paleozoic  area,  on  the  caves  of  the  area,  with 
special  reference  to  the  work  of  ground  water,  and  on  the  growth  of  stalactites. 

Arkansuit. — The  investigation  of  the  source  and  quantity  of  the  ground- 
water supply  for  irrigation  of  rice  in  the  area  about  Stuttgart  was  continued 
by  D.  G.  Thompson,  who  prepared  a  preliminary  report  giving  the  results  of 
the  investigation  to  date.  This  investigation  is  conducted  In  cooperation  with 
the  Arkansas  Geological  Survey  and  the  Arkansas  Agricultural  Exi)eriment 
Station.  A  paper  by  M.  D.  t'oster  on  tlie  chemical  character  of  the  hot  springs 
of  Arkansas  and  Virginia  was  published  in  Industrial  and  Engineering 
Chemistry. 

California.  —  Water  levels  were  measured  In  selected  wells  in  southern 
California  under  the  direction  of  F.  C.  Ebert.  The  record  now  <rovers  a 
period  c»f  26  years.  Work  was  c»ontlnued,  with  ftnancial  support  by  the  East 
Bay  Municipal  Utility  District,  on  the  Investigation  of  the  ground  water  in 
the  alluvial  fan  of  the  Mokelumne  River  by  H.  T.  Stearns,  G.  H.  Taylor,  C.  A. 
McClelland,  and  L.  K.  Wenzel.  The  results  of  the  Investigation  to  July  1, 
1929,  were  published  as  Water-Supply  Paper  619.  Measurement  of  wells  in 
the  Calaveras  River  area  was  continued  in  cooperation  with  the  city  of 
Stockton.  Tests  of  samples  of  water-bearing  material  were  made  by  Burt 
Burlingame  at  the  laboratories  of  the  State  University  at  Davis.  A  prelim- 
inary survey  of  the  quality  of  surface  waters  was  initiated.  Occasional 
samples  for  partial  analysis  will  be  collected  at  nearly  all  the  gaging  stations 
to  furnish  data  on  which  to  base  a  plan  for  a  comprehensive  study  of  the 
quality  of  surface  waters. 

Colorado. — ^A  report  on  the  upper  Colorado  River  and  its  utilization,  by 
Robert  Follansbee,  was  published  as  Water-Supply  Paper  617. 

Hawaii. — A  comprehensive  investigation  of  the  ground  waters  on  the  Island 
of  Oahu  was  begun,  and  K.  N.  Vaksvik  was  assigned  to  compile  the  available 
data  on  the  subject.  A  study  of  a  water  supply  for  the  proposed  naval  am- 
munition depot  at  Lualualei,  Oahu,  was  begun  in  cooperation  with  the  Bureau 
of  Yards  and  Docks  of  the  Navy  Department. 

Idaho, — Ground-water  investigations  were  continued  in  cooperation  with 
the  Idaho  Department  of  Reclamation  and  the  Idaho  Bureau  of  Mines  and 
Geology.  A  comprehensive  report  on  the  Snake  River  Plain  and  adjacent 
areas  that  contribute  ground  water  to  the  Snake  River  was  completed  by  H. 
T.  Stearns,  Lynn  Crandall,  and  G.  W.  Steward.  This  report  contains  a  map 
of  the  entire  region  showing  10-foot  contours  of  the  water  table.  A  compre- 
hensive report  on  the  Mud  Lake  region,  by  H.  T.  Stearns  and  L.  L.  Bryan, 
was  released  to  the  public  in  manuscript  form.  Investigations  with  test  drill- 
ing were  made  by  Lynn  Crandall  and  H.  T.  Stearns  In  the  Big  Lost  River 
and  Little  Lost  River  valleys,  and  manuscript  reports  on  both  valleys,  with 
recommendations  for  increasing  the  Irrigation  supply,  were  made  public.  An 
Investigation  of  the  ground-water  levels  In  the  Kootenai  Valley  below  Bonners 
Ferry  was  begun,  and  T.  R.  Newell  was  assigned  to  take  charge  of  the 
investigation. 

Illinois. — A.  G.  Fiedler  attended  the  annual  meeting  of  the  State  well  drill- 
ers' association  and  presented  a  paper  on  drilling  methods. 

Indiana. — ^A.  G.  Fiedler  attended  the  annual  meeting  of  the  State  well  drill- 
ers* association  and  presented  a  paper  on  the  relation  of  the  well  drillers  to 
the  waterworks  field. 

Iowa. — R.  M.  Leggette  attended  the  annual  meeting  of  the  State  well  drillers' 
association  and  presented  a  paper  on  underground  water  In  glacial  drift. 

Kansas. — ^A  report  on  the  ground-water  conditions  In  the  vicinity  of  the 
Haskell  Institute,  at  Lawrence,  by  W.  N.  AVhlte,  was  transmitted  to  the  In- 
dian Service. 

Kentucky. — ^A  report  on  ground-water  conditions  in  the  vicinity  of  Madison- 
ville,  by  W.  D.  Johnston,  jr.,  was  released  to  the  public  in  manuscript  form. 

Michiifan. — A.  G.. Fiedler  attended  the  annual  meeting  of  the  State  well  drill- 
ers* association  and  presented  a  paper  on  sanitation  of  ground-water  supplies. 

Minnesota. — ^A  branch  office  was  nmlntalned  In  Minneapolis,  in  charge  of 
Mr.  Fiedler,  who  is  investigating  well-drilling  methods  and  cooperating  with 
the  State  well  drillers*  associations. 
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Montana. — The  study  of  ground-water  levels  in  an  area  north  of  Flathead 
Lake  in  relation  to  fluctuations  in  the  lake  levels  was  continued  by  A.  H.  Tuttlc, 
and  a  preliminary  report  thereon  was  transmitted  to  the  Federal  Power  Com- 
mission by  O.  E.  Meinzer,  of  the  Geological  Survey,  and  L.  T.  Jessup,  of  the 
Department  of  Agriculture.  Work  was  continued  by  G.  M.  Hall  in  the  prep- 
aration of  reports  on  Big  Horn  and  Fergus  Counties. 

Nebragka. — A.  G.  Fiedler  attended  the  annual  meeting  of  the  State  well 
drillers'  association. 

Nevada. — A  brief  examination  of  the  ground-water  conditions  In  Duck  Lake 
Vallej',  through  cooperation  by  the  State  engineer,  was  made  by  Mr.  MeinzcT. 
who  prepared  a  report  on  the  area  that  was  released  in  manuscript  form. 

New  Jersey. — ^A  report  on  the  ground-water  supplies  of  the  Passaic  River  Val- 
ley, near  Chatham,  was  completed  by  D.  G.  Thompson  and  transmitted  to  tlie 
New  Jersey  Department  of  Conservation  and  Development  for  publloation.  In- 
formal coopenition  was  continued  with  that  department  In  the  ground- water 
work  that  is  being  conducted  by  H.  C.  Barksdale. 

Neic  Jifexico. — Investigations  of  ground-water  resources  in  different  parts  '^f 
New  Mexico  were  continued  in  cooperation  with  the  State  engineer.  A  coir.- 
prehensive  report  on  the  Roswell  artesian  basin  was  practically  completed  bj 
A.  G.  Fiedler  and  S.  S.  Nye.  A  preliminary  report  relating  especially  to  water 
in  the  valley  fill  and  artificial  recharge  of  this  artesian  basin  was  prepared  for 
the  ninth  biennial  report  of  the  State  engineer.  Investigation  was  continued 
in  the  Mlmbres  Valley  by  W.  N.  White,  who  prepared  a  preliminary  report  that 
has  l>eeu  made  public  in  manuscript  form  and  is  to  be  published  as  a  con- 
tribution to  hydrolog>\  An  investigation  of  the  ground-water  resources  of  the 
northern  part  of  Lea  County  was  begun  by  Mr.  Nye,  who  prepared  a  preliminary 
report  on  the  area  for  the  report  of  the  State  engineer.  Further  investigation? 
were  made  by  Kirk  Bryan  on  conditions  at  the  Avalon  Reservoir  of  the  Carlsba  I 
irrigation  project  for  the  Bureau  of  Reclamation. 

North  Dakota. — Mr.  Fiedler  attended  the  annual  meeting  of  the  State  weli 
drillers*  association  and  presented  a  paper  on  sanitation  of  water  supplies. 

Orcfion. — Investigations  of  the  ground-water  resources  of  Oregon  were  con- 
tinued by  A.  M.  Hper  In  cooperation  with  the  Oregon  Agricultural  Exi>erimen: 
Station.  Progress  was  made  on  the  investigation  In  the  Willamette  Valley.  aa<l 
a  memorandum  was  transmitted  to  the  director  of  the  exi.)erirnent  statior: 
containing  recommendations  that  led  to  the  successful  drilling  of  an  exi>eri 
mental  well  for  Irrigation  in  the  valley.  An  investigation  of  the  ground  wale- 
available  for  irrigation  In  the  region  of  The  Dalles  was  begun  by  Mr.  Plp^r. 
A  paper  on  ground  water  for  irrigation  was  presented  by  Mr.  Piper  at  tlit 
Corvallls  meeting  of  the  American  Society  of  Agricultural  Engineers.  Further 
investigation  was  made  by  Kirk  Bryan  of  the  reservoir  site  of  the  Owyht* 
Irrigation  project  for  the  Bureau  of  Reclamation.  Investigations  were  mailf 
by  Mr.  Piper  on  about  30  dam  sites  in  the  western  part  of  the  State,  and  ;= 
roi)ort  thereon  was  prepared  for  the  conservation  branch. 

Pcunfiiilvania. — The  systematic  survey  of  the  ground-water  resources  of  Penv 
sylvanla  was  continued  In  cooi)eratlon  with  the  State  geologic  and  topograplii< 
survey,  and  progress  was  made  by  Mr.  I^eggette  on  his  work  In  the  north westerr. 
part  of  the  State. 

South  Dakota. — An  Investigation  of  the  ground-water  conditions  in  the  Rose- 
bud Indian  ResorvaticMi  was  made  bj'  A.  G.  Fiedler  for  the  Indian  Service. 

Trunr.«scr. — Work  was  continued  on  a  systematic  survey  of  the  ground- water 
rosouncs  of  Tennessee  in  cooperation  with  the  State  geologist.  A  report  nn 
ground  water  in  nortli-central  Tennessee  was  prepared  l>y  A.  M.  Piper  for 
piil)licati(»n,  and  a  report  on  pn'ound  water  in  the  vicinity  of  Memphis.  h\ 
V.  G.  Wells,  was  niadi^  public  In  manuscript  form.  A  survey  was  made  by 
.Mr.  Wells  of  tlie  ground-w:itor  conditions  In  10  counties  in  tlie  nortbwesterr. 
part  of  the  Slate,  and  a  n'i)ort  was  prepared  by  hhn  on  the  entire  Coastal  l*lair 
area  of  western  Tennessee. 

Tcvfi-i. — \  systoniatio  surv(\v  of  the  ground-water  resources  of  Texas  was 
nn<lert:ikon  in  cooperation  with  the  State  board  of  water  engineers  under  the 
direction  of  W.  N.  Wliito.  Field  work  wjis  done  in  the  Winter  <'5arden  region 
i)y  T.  W.  Kobiuson,  S.  F.  Turner,  and  A.  N.  Sayre.  of  the  Geological  Survey: 
and  J.  T.  Lnnsd.ilo.  of  the  AgriculLural  and  Mechanical  College  oiP  Texas.  Ad 
investigation  of  the  artesian  conditions  and  conservation  of  th(^  artesian-wTirc*: 
supply  in  the  vicinity  of  Olen  Rose  was  made  by  A.  G.  Fiedler.  The  State 
department  of  health  Is  also  cooperating  in  the  ground-water  survey,  anc 
special  investigations  on  the  sanitary  phases  of  ground  water  were  made  bj 
Chester  Cohen,  of  tliat  department.    Mr.  White  addresse-i  the  Texas  Water 
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works  Short  School  at  Abilene  on  methods  that  are  being  nsed  In  ground-water 
investigations  made  in  the  State.  An  examination  of  the  Red  Bluff  and  other 
dam  sites  on  the  Pecos  River  was  made  for  the  Bureau  of  Reclamation  by 
Kiric  Bryan. 

Utah. — A  report  on  the  ground-water  supply  in  the  Escalante  Valley  was 
completed  by  W.  N.  White  and  is  to  be  published  as  a  water-supply  paper. 
A  brief  examination  of  the  ground- water  supply  available  in  the  vicinity  of 
Salt  Lalce  City  was  made  by  O.  E.  Meinzer,  and  a  report  thereon  was  submitted 
to  the  city  authorities.  A  report  on  Green  River  and  its  utilization,  by  Ralf 
R.  Woolley,  was  published  as  Water-Supply  Paper  618. 

Virginia. — Investigation  of  the  thermal  springs  of  Virginia  was  continued 
in  cooperation  with  the  State  Commission  on  Conservation  and  Development. 
Water-stage  recorders  were  operated  on  the  ebbing  and  flowing  s])rlng  near 
Broadway  and  on  the  observation  well  in  Arlington  County.  An  examination 
of  the  ground-water  conditions  at  Camp  Lee  was  made  by  R.  M.  Leggette  for 
the  Department  of  Justice.  A  reconnaissance  of  the  ebbing  and  flowing  springs 
in  the  State  was  made  by  O.  B.  Mcinser.  A  preliminary  roport  on  the  quality 
of  surface  waters  of  Virginia  was  practically  completed.  It  contains  analyses 
of  10-day  composites  of  dally  samples  taken  ut  16  gaging  stations  for  the 
year  ended  March  31,  1930.  Analyses  are  being  made  of  similar  samples  from 
16  other  gaging  stations  beginning  April,  1030. 

West  Virffinin. — A  fleld  trip  was  made  by  O.  H.  Mt»inzer  to  obtain  information 
concerning  the  ebbing  and  flowing  springs  in  West  Virginia. 

Wyoming. — A  water-stage  recorder  was  continued  In  operation  on  the  ebb- 
ing and  flowing  spring  near  Afton. 

C6>/SERVATI0N  BRANCH 

HERMAN  STABLER.  Ok/ff 

ORGANIZATION  AND  PERSONNEL 

The  volume  and  complexity  of  the  work  of  the  conservation  branch, 
comprising  the  classification  of  public  lands  with  respect  to  mineral, 
water  power,  and  agricultural  value  and  the  technical  supervision  of 
mineral  and  power  development  on  such  lands  and  of  mineral  de- 
velopment on  Indian  lands,  continued  to  increase  durinf*;  the  fiscal 
year  1930  and  was  directed  through  four  administrative  divisions,  as 
follows : 

Mineral-classification  division,  J.  D.  Northrop,  geologist,  in  charge. 
Power  division,  B.  E.  Jones,  hydraulic  engineer,  in  charge. 
Agricultural  division,  J.  F.  Deeds,  hydraulic  engineer,  in  charge. 
M.noral-lonsing  division,  H.  I.  Smith,  mining  engineer,  in  charge. 

Personnel  changes  during  the  fiscal  year  included  24  separations 
and  26  additions.  On  June  30,  1930,  the  personnel  of  the  branch, 
both  oflGice  and  field,  numbered  151,  consisting  of  4  geologists,  8  hy- 
draulic engineers,  11  mining  engineers,  43  petroleum  engineers,  8 
agricultural  classifiers,  1  chemist,  1  attorney,  20  accountants  and 
draftsmen,  and  55  clerical  and  miscellaneous  employees. 

FUNDS 

The  funds  appropriated  or  transferred  for  the  w^ork  of  the  con- 
servation branch  in  the  fiscal  year  were  as  follows : 

Classlflcation  of  lands $180,000 

Supervision  of  leasing  opcratif»ns,  laiblic  lands 250,000 

Supervision  of  leasinj?  operations,  Indian  lands 85,000 

Supervision   of  naval-reserve   opi^rations 50,000 

Plugging  abandoned  wells  (available  until  Juno  30.  1031).      60, 000 
Federal  Power  Commission.- 4,500 

610. 600 
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Exclusive  of  the  special  appropriation  for  plugging  abandoned 
wells,  this  aggregate  is  $15,000,  or  about  3  per  cent,  greater  than  the 
corresponding  total  in  1929. 

CORRESPONDENCE 

During  the  year  30,832  letter  recjuests  for  information  or  tecnnical 
i-eports  were  received  in  the  Washington  office  of  the  branch,  together 
with  30,150  pieces  of  miscellaneous  correspondence  for  filing  or  for 
transmission  to  the  appropriate  field  office.  Within  the  same  period 
21,639  letters  were  answered  and  17,600  pieces  of  miscellaneous 
correspondence  were  sent  out. 

SUMMARY  OF  LANO-CLASSIFICATION  CASES 

The  activities  of  the  conservation  branch  with  respect  to  land 
classification  include  the  preparation  of  reports  in  response  to  re- 
quests for  data  or  action  on  specific  cases,  the  preparation  of  orders 
of  withdrawal  and  restoration  of  lands  not  involved  in  specific 
requests,  and  the  promulgation  of  broad  areal  classifications.  The 
following  table  summarizes  activity  with  respect  to  requests  for 
data  or  action  on  specific  cases.  The  terms  ''  gain  "  and  *'  loss " 
signify,  respectively,  decrease  and  increase  in  the  number  of  cases 
pending.  By  strenuous  eflfort  of  an  efficient  personnel  the  number 
of  cases  acted  on  was  greater  by  nearly  2,000  than  during  the 
preceding  year.  Nevertheless  there  were  1,042  more  cases  pending 
at  the  end  of  the  year  than  at  its  beginning,  an  increase  of  about 

a  third. 

General  summary  of  cases  involving  land  classification 


Class  of 


General  Land  Office  requests: 

General — 

Time  extensions 

OU  development 

Concurrence 

Committee  cases— Oil 

Applications  for  dassiflcation  as  to 
mineral: 

Oil 

Miscellaneous 

Applications  for  mineral  permits 

Applications  for  mineral  leases 

Applications forpatent,  potassium.. 
Federal  Power  Commission  cases: 

Preliminary  permits 

Licenses 

Determinations  under  sec.  24 

Applications  for  classification-  as  to 

power  resources 

Applications  for  apricultural  dassifl- 
cation  

Applications  for  rights  of  way 

Irrigation-project  reports 

Applications  undo:  enlarged-home- 
stead acts 

Applications     under     stock-raising 

homestead  acts 

Applications    under    ground-water 

redamation  act 

Indian  Service  requests  for  informa- 
tion  


Record  for  fiscal  year  1930 


'Record  sinci 
receipt  of  fint 


Pend- 
ing 

Julyl, 

1929 


300 

6 

17 

32 

46 


256 

3 

38 

12 

0 

11 
0 
2 


18 

35 

0 

266 

2,341 

39 

0 


3,429 


Re- 
ceived 
during 
fiscal 
year 


1,493 

0 

18 

649 

5,096 

5,842 

13 

293 

128 

0 

41 

3 

42 

15 

155 

177 

3 

380 

4,018 

15 

31 


Total 


^       1930 


18,421 


1,793 

6 

35 

681 

5,142 


6,098 

16 

331 

140 

0 

52 

3 

44 

22 

173 

212 

3 

655 

6,359 

54 

31 


21,850 


1,386 
6 

34  ' 

661  I 

4,533  i 


4,833 

8 

310 

133 

0 

40 

3 

31 

13 

116 

195 

2 

492 

4,607 

48 

28 


17, 379 


407 

0 

1 

20 

009 


1,265 

8 

21 

7 

0 

12 
0 

13 

9 

57 

17 

1 

163 

1,852 

6 

3 


Gain  i 
or  loss  ' 
during 

fiscal 

year 


Re- 
ceived 


Acted 
on 


-107    

+6  2»313 
+16  16, 120 
+12  I 

-563       5,680 


5,  on 


4,471 


-39 

+18 
-1 

+103 

+489 

+33 

-3 


•844 

6^401 

914 

57,198 

;13a235 

050 

9,M2 


-1,042 


787 

6^381 

9U 

57.IB5 

128w«l 
9M 


\ 

IflLUI      I 


1,0U9 
-5 

+17 

+5 

0 

13,180 

843 

52,798 

1,460 

124 

11, 9U 

» 

52,777 

1.43 
Ul 

-1 

0 

-11 

119 

28 

209 

lo: 

238 

-^ 

•426 

4n 

•  Approziiiuitely. 
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SUMMARY  OF  FIELD  OPERATIONS  BY  STATES 

Alaska. — Exi>euded  $10,0()^  through  the  Alaskan  branch  for  supervision  of 
9  leases,  3  licenses,  and  21  prospecting  permits  for  coal  and  1,022  prospecting 
permits  for  oil  and  gas.  Goal  produced,  121.825.20  tons ;  accrued  rent  and  roy- 
alty, $12,854.14.     Suiter  vised  1  power  project. 

Alabama, — Investigated  the  status  of  oil  and  gas  prospecting  operations 
throughout  the  State.    Examined  5  tracts  for  mineral  classification.    Supervised 

1  coal  lease.  Cool  produced,  13d,661  tons ;  accrued  rent  and  royalty,  $13,066.10. 
Arizona, — Examined  44  tracts  for  agricultural  classification  and  made  a  spe- 
cial regional  study  for  agricultural  classification  of  the  desert  in  the  south- 
western part  of  the  State.  Supervised  5  coal-prospecting  permits,  2  sodium 
permits,  6  potassium  permits,  and  145  oil  and  gas  permits  involving  public 
land.  Investigated  and  reported  on  the  value  of  2  gold,  2  copper,  1  iron-ore, 
and  1  asbestos  deposits,  and  supervised  5  vanadium  leaseholds,  9  coal  mines, 
and  219  oil  and  gas  permits  involving  lands  in  9  Indian  reservations.  Super- 
vised 11  power  projects. 

Arkansas, — Supervised  2  prospecting  permits  for  coal  and  15  for  oil  and  gas. 

California, — Examined  54  tracts  for  agricultural  classification.  Investigated 
the  oil-shale  resources  of  1  tract  in  Santa  Barbara  County  and  the  sodium 
resources  of  parts  of  2  townships  in  southeastern  Kern  County.  Supervised 
on  public  land  191  leases  and  519  prospecting  permits  for  oil  and  gas,  4  leases 
for  potassium,  6  prospecting  permits  for  coal,  15  for  sodium,  and  1  for  potas- 
sium. Oil  produced.  10J29  586  barrels;  natural  gas.  13.090.399.000  cubic  feet; 
natural-gas  gasoline.  60.647,334  gallons ;  coal,  62  tons ;  sodium  borate,  7,594  tons ; 
sodium  carbonate,  21,142  tons.  Totnl  rent  and  royalty  accrued.  $1,034,629.91. 
Supervised  on  naval  petroleum  reserves  27  leases  for  oil  and  gas.  Oil  produced, 
6,978,922  barrels;  natural  gas,  6,817,458,000  cubic  feet;  natural-gas  gasoline, 
25.567,986  gallons.  Total  rent  and  royalty  accrued,  $1,612,107.05.  Suiiervised 
29  power  projects. 

Colorado, — Examined  136  tracts  for  agricultural  classification,  made  regional 
studies  of  agricultural  utility  precedent  to  areal  classification  in  the  western 
part  of  the  State,  and  published  map  showing  such  classifications  in  eastern 
and  northwestern  parts  of  the  State.    Examined  1  tract  in  Jackson  County  and 

2  tracts  in  Grand  County  for  oil  and  gas  classification  and  1  tract  in  Las 
Animas  County  for  coal  classification.  Examined  and  mapped  geologic  struc- 
ture in  the  Garcia  field,  Las  Animas  County,  and  in  the  Skull  Creek  district, 
Routt  County.  Supervised  on  public  land  17  leases  and  507  prospecting  per- 
mits for  oil  and  gas,  81  leases,  5  licenses,  and  42  prospecting  permits  for  coal, 
2  prospecting  permits  for  sodium,  and  1  for  potassium.  Oil  produced,  725,040 
barrels;  natural  gas,  877,430,000  cubic  feet;  natural-gas  gasoline,  14,642  gal- 
lons; coal,  434,871  tons.  Total  rent  and  royalty  accrued,  $98,639.99.  Super- 
vised on  tribal  lands  of  the  Ute  Indians  1  lease  for  oil  and  gas.  and  inspected 
for  the  Indian  Service  2  coal  mines  on  the  Southern  Ute  Reservation.  Super- 
vised 8  power  projects. 

Florida, — Investigated  in  the  field  the  status  of  oil  and  gas  prospecting 
operations  throughout  the  State. 

Idaho, — Examined  48  tracts  for  agricultural  classification.  Investigated 
storage  and  power  possibilities  on  the  South  and  Middle  Forks  of  the  Salmon 
River.  Supervised  122  oil  and  gas  prospecting  permits,  8  coal  permits,  and  2 
phosphate  leases.  Coal  produced.  1,367  tons;  phosphate  rock,  22.101  tons. 
Total  rent  and  royalty  accnied.  $2,712.97.    Supervised  5  power  p^^ojects. 

Louisiana, — Investigated  the  status  of  oil  and  gas  prospecting  and  develop- 
ment throughout  the  State.  Examined  1  tract  for  miiieral  classification.  Su- 
pervised 12  leases  and  8  prospecting  permits  for  oil  and  gas.  Oil  produced, 
9,963  barrels;  natural  gas,  498,234,000  cubic  feet;  natural-gas  gasoline,  43,981 
gallons.    Total  rent  and  royalty  accrued,  $3,583.40. 

Mississippi, — Investigated  the  status  of  oil  and  gas  prospecting  throughout 
the  State.    Examined  1  tract  for  mineral  classification. 

Montana, — Examined  171  tracts  for  agricultural  classification.  Investigated 
the  stratigraphy  and  structure  of  parts  of  Toole,  Teton,  Chouteau,  and  Cascade 
Counties.  Continued  through  the  geologic  branch  detailed  examinations  in 
McCone,  Richland,  Dawson.  Rosebud,  Custer,  and  Powder  River  Counties  for 
coal  classification.  Supervised  on  public  land  74  leases  and  570  prospectinf 
PQi'mits  for  oil  and  gas;  51  leases,  17  licenses,  and  17  prospecting  permits  for 
coal.  Oil  produced,  511.126  barrels ;  natural  gas,  1,088,197,000  cubic  feet ;  coal, 
247,855   tons.    Total    rent   and    royalty    accrued,    $100,988.67.     Supervised    on 
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Indian  land  13  leases  for  oil  and  gas,  3  coal  mines,  1  sllyer-lead  leasehold,  and  1 
vermiculite  leasehold.     Supervised  25  power  projects. 

Nebraska, — Supervised  1  prospecting  permit  for  dp  and  gas  and  2  pro8i)ectiDg 
permits  for  potassium. 

Nevada, — ^Examined  80  tracts  for  agricultural  classification  and  made  regional 
investigations  of  agricultural  utility  precedent  to  grazing  classification  in  the 
northeastern  part  of  the  State.  Supervised  114  prospecting  permits  for  oil  and 
gas,  6  prospecting  permits  for  coal,  1  lease  and  5  prospecting  permits  for 
sodium,  and  1  lease  for  pho8phate.  Sodium  sulphate  produced,  586  tons. 
Total  rent  and  royalty  accrued,  $800.  On  Indian  land  investigated  3  silver- 
lead  properties  and  1  marl  property.    Supervised  6  power  projects. 

New  Mexico. — Examined  24  tracts  for  agricultural  classification.  Continued 
through  the  geologic  branch  detailed  examinations  in  McKinley  and  Sandoval 
Counties  for  coal  classification.  Supervised  on  public  land  14  leases  and  1^32»j 
prospecting  permits  for  oil  and  gas,  21  leases  and  55  prospecting  permits  for 
coal,  3  leases  and  43  prospecting  permits  for  potassium,  and  7  prospecting 
permits  for  sodium.  Oil  produced,  1.200,057  l)arrels;  natural  ga.s,  5,108,938.000 
cubic  feet;  natural-gas  gasoline,  3,089  gallons;  coal,  74,858  tons.  Total  rent 
and  royalty  accrutKl,  $129,514.38.  Supervised  on  Indian  land  52  oil  and  gas 
leases  and  made  technical  investigation  and  report  on  1  coal-mining  operation  in 
each  of  the  Northern  Navajo,  Eastern  Navajo,  and  Zuui  Reservations.  Super- 
vised 3  power  projects. 

North  Dakota, — Examined  7  tracts  for  agricultural  classification.  Supervi5«] 
58  leases,  4  licenses,  and  4  prospecting  permits  for  coal  and  25  prospecting  pe^ 
mlts  for  oil  and  gas.  Coal  produced,  447,027  tons.  Total  rent  and  rovalty 
accrued,  $28,490.14. 

Oklahoma, — Examined  1  tract  for  agricultural  classification.  C(m tinned  i3 
cooperation  with  the  Oklahoma  Geological  Survey  detailed  geologic  examina- 
tion of  the  coal  resources  of  the  Stigler-Muskogee  district,  in  Haskell  and 
Muskogee  Counties,  begun  in  1927.  Supervised  on  public  land  17  leases  for  oil 
and  gas  involving  land  in  the  bed  of  the  Red  River,  Tillman  County,  and  16 
prospecting  permits  for  oil  and  gas.  Oil  produced,  450,342  barrels;  nutural-ieas 
gasoline,  1,014,350  gallons.  Total  rent  and  royalty  accrued,  $105,776.14.  Super- 
vised on  Indian  lands  10,128  leases  for  oil  and  gas  Involving  936,529  acres,  5,456 
prtHluc'inK  wolls,  and  a  coml)ine<l  rental,  royalty,  and  bonus  value  of 
$6,861,781.25;  on  segregated  Choctaw  and  Chickasaw  lands  65  leases  for  coal 
Involving  59.849  acres,  a  production  of  477,614  tons  of  coal,  and  a  royalty  value 
of  $41,103.32,  and  1  lease  for  asphalt ;  on  allotted  restricted  lands  of  Cherokee 
Choctaw,  and  Greek  Indians,  59  leases  for  coal  involving  a  production  of  67,72* 
tons  and  a  royalty  value  of  $6,140.88,  3  leases  for  volcanic  ash,  and  1  for  lead 
and  zinc  involving  production  with  a  royalty  value  of  $180;  and  on  restricted 
Quapaw  lands  50  departmental  leases  for  lead  and  zinc  involving  6,244  acres,  a 
I»roduction  of  144,805  tons  of  concentrates,  and  a  royalty  value  of  $5S7,255.0S. 

Oregon, — Examined  41  tracts  for  agricultural  classification.  Supervised  14 
l)rospecting  permits  for  oil  and  gas,  2  leases  and  4  prospecting  permits  for  coaL 
1  lease  for  oil  shale,  and  4  prospecting  permits  for  potassium.  Coal  produciii, 
3,.S22  tons.    Accrued  rent  and  royalty,  $7,464.48.     Supervised  2  power  projects. 

South  Dakota. — Examined  3  tracts  for  agricultural  classification.  Supervised 
22  ])ros[)ecting  permits  for  oil  and  gas  and  2  leases  for  coal.  Coal  produced. 
403  tons.    Accrued  rent  and  royalty,  $130. 

Utah. — Examined  126  tracts  for  agricultural  classification.  C5ontinufd 
throujrh  the  jreologic!  branch  investigation  of  the  areal  geology  and  structure 
of  southern  San  Juan  County  and  of  the  coal  resources  of  eastern  San  Pete 
County.  Supervised  on  public  land  8  leases  and  579  prospecting  permits  for 
oil  and  ^as.  45  loases.  2  licenses,  and  45  prospecting:  permits  for  coal.  IT 
prospecting  ])ermits  for  ])otasslum.  and  2  for  sodium.  Oil  produced,  2,753 
barrels;  natural  pas.  503.471,000  cubic  feet;  coal,  649,383  tons.  Total  rent 
and  royalty  accrued,  $lJi5,546.36.  Supervised  1  lease  for  oil  and  gas  involving 
land  in  the  Navajo  Indian  Reservation.     Supervised  8  power  projects. 

Washington. — Examined  13  tracts  for  agricultural  classification.  SuiJcrvlst-l 
(;  proHiJortinir  permits  for  oil  and  pas.  21  for  coal,  and  1  for  soilium.  Supervistl 
10  T)ower  projects. 

ir.;/om////7.— Examined  128  tracts  for  agricultural  classification,  and  made 
regional  invostipations  of  aprlcultiiral  utility  precedent  to  areal  classification 
in   the  southwestern   pa  it   of  the   State.    Collected  representative  samples  of 
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shale  formations  In  Wyomlnp  tor  experimental  tests.  Remapped  basal 
coal  from  Fort  Steele  westward  and  southward  to  the  Colorado  boundary  to 
ccmform  with  -certain  township  resurveys.  Supervised  on  public  lands  343 
leases  and  1.471  prospecting  permits  for  oil  and  gas ;  34  leases,  3  licenses,  and 
24  prospecting  permits  for  coal ;  and  1  prospecting  permit  for  potassium  and  2 
for  sodium.  Oil  produced,  13,790.644  barrels;  natural  gas,  17,897,447.000  cubic 
feet ;  natural-;;a8  gasoline.  30.740.906  gallons ;  coal,  914.a'{2  tons.  Total  rent  and 
royalty  accrued,  $2,926,186.96.  Supervised  43  leases  for  oil  and  gas  involving 
tribal  and  allotted  lands  of  the  Shoshone  Indians.  Made  periodic  inspection 
and  pressure  test  of  wells  shut  in  on  Naval  Petroleum  Reserve  No.  3  (Teapot 
dome).    Supervised  3  power  projects. 

MINERAL-CLASSIFICATION  DIVISION 

The  work  of  the  mineral-classification  division  involves  the  with- 
drawal, classification,  and  restoration  of  public  lands  according  to 
their  mineral  value  and  the  determination  of  all  questions  of  geologic 
fact  or  inference  arising  prior  to  the  issuance  of  a  prospecting  permit 
or  a  lease  for  publicly  owned  mineral  lands  or  mineral  deposits. 
It  includes  also  the  planning  and  execution,  through  the  geolo^c 
branch,  of  field  investigations  re<juired  to  provide  the  basis  tor 
appropriate  action  or  recommendation  relative  to  mineral  classifica- 
tions and  to  orders  of  withdrawal,  modification,  and  restoration.  The 
results  of  these  field  investigations  take  the  form  of  reports  concern- 
ing the  mineral  character  of  specific  lands  for  the  information  and 
guidance  of  Government  bureaus  and  departments  charged  with  the 
administration  of  the  public  land,  Indian  land,  and  naval  oil  reserves. 

By  departmental  order  the  Geological  Survey  reports  to  the  Gen- 
eral Land  Office  on  the  prospective  value  for  oil  and  gas  of  public 
lands  involved  in  certain  types  of  nonmineral  entries  and  filings  in 
Alabama,  Kansas,  Louisiana,  Mississippi,  Nebraska,  Oklahoma,  and 
Wyoming  and  in  specified  counties  of  Arizona,  Arkansas,  California, 
Colorado,  Florida,  Idaho,  Michigan,  Montana,  Nevada,  New  Mexico, 
North  Dakota,  Oregon,  South  Dakota,  Utah,  and  Washington,  as  a 
basis  for  the  reservation  or  waiver  of  the  Governments  title  to 
deposits  of  those  minerals.  During  the  fiscal  year  5,6G0  requests 
for  reports  of  this  type  were  received,  and  reports  on  4,430  cases 
were  submitted  to  the  General  Land  Office. 

Little  progress  was  made  in  1930  in  classifying  the  vast  areas  of 
public  land  that  are  still  embraced  in  mineral  withdrawals.  The 
results  accomplished  include,  however,  net  decreases  of  58,126  acres 
in  the  total  area  of  outstanding  coal  withdrawals,  of  1,881  acres 
in  the  total  area  of  outstanding  petroleum  withdrawals,  and  of  280 
acres  in  the  total  area  of  outstanding  phosphate  reserves. 

The  gross  areas  already  classified  as  valuable  for  mineral  and 
those  remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain 
minerals  under  the  act  of  June  25,  1910,  are  shown  in  the  following 
table : 
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The  following  table  summarizes  the  year's  work  to  the  extent  thit 
it  involved  technical  reports  on  original  applications  for  permit  a 
lease  rights  on  public  lands : 

Siitamarff  of  applications  under  the  mineral  leasing  acti,  fiscal,  year  19S0 


FrMpwitlDgpaimlU 

Lwna 

M1m™1 

Find log 
JulylT 

B«celv«d 

Actcd'oD 

Pending 

"a" 

■=*? 

Rwalvcd 

ytti 

19N 

. 

li 

15. 

16! 

"l 

IM 

'" 

« 

-"J ". 

:::::::::: 

38             303  '           310              31  i            U  1           12S             133 

: 

Under  the  administrative  policy  initiated  March  12,  1929,  then 
have  been  submitted  to  the  departmental  committee  "  to  pass  on 
claims  in  connection  with  oil  and  gas  permits  "  during  the  fiscil 
year  4,533  reports  on  oil  and  gas  cases,  outside  Alaska,  relative  to 
the  status  of  drilling  operations  initiated  or  completed  on  permit  ; 
holdings  or  on  the  geologic  structure  affecting  them,  that  had  be« 
held  for  cancellation  or  were  involved  in  pending  applications  i<x 
extension  of  time,  reinstatement,  or  assigmnent,  and  to  the  appraisd 
of  geologic  showings  submitted  in  support  of  such  applications. 

In  accordance  with  the  duty  delegated  to  the  Geological  Survey, 
definition  of  the  "  known  geological  structure  "  of  one  producing  gts 
field  was  prepared  and  promulgated  during  the  year — the  Bowdoin 
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field,  Montana ;  210,041  acres ;  promulgated  June  30,  1930.  The  net 
area  included  in  outstanding  definitions  of  the  ^' known  geological 
structure  "  of  producing  oil  and  gas  fields  on  June  30,  1930,  was 
725,419  acres  in  California,  Colorado,  Montana,  New  Mexico,  Okla- 
homa, Utah,  and  Wyoming. 

Geologic  field  work  required  in  the  solution  of  the  problems  of 
the  division  is  performed  in  part  by  summer  detail  of  Washington 
employees,  in  part  by  two  division  geologists  with  permanent  head- 
quarters in  Denver,  Colo.,  and  in  part  by  the  geologic  branch  at  the 
expense  of  the  conservation  branch.  The  work  accomplished  in 
1929  is  included  in  the  branch  summary  of  field  operations  by  States 
beginning  on  page  57. 

POWER  DIVISION 

The  work  of  the  power  division  consists  primarily  in  obtaining 
and  making  available  for  use  in  the  administration  of  the  public- 
land  laws  information  as  to  the  water-power  resources  of  the  public 
lands.  The  specific  problems  on  which  reports  are  made  ordinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
that  are  or  may  be  subject  to  disposal  under  public  land  laws.  The 
extent  of  this  task  is  indicated  by  the  fact  that  areas  aggregating 
more  than  6,000,000  acres  are  now  included  in  power  reserves  whose 
use  will  be  required  for  the  development  of  about  15,000,000  con- 
tinuous horsepower. 

In  order  that  this  information  may  be  made  substantially  com- 
plete, areas  not  thoroughly  surveyed  are  designated  for  examination 
by  the  topographic  and  water-resources  branches.  The  field  projects 
undertaken  during  the  year  are  included  in  the  branch  summary  of 
field  operations  by  States  (pp.  57-59.) 

Copies  of  many  of  the  reports  on  the  power  possibilities  of  the 
streams  examined  have  been  placed  in  tne  district  offices  of  the 
Geological  Survey  for  public  inspection,  and  notices  of  the  availa- 
bilitv  of  the  reports  have  been  sent  to  thepress.  Manuscript  reports 
on  tne  water-power  resources  of  the  McKenzie  River  Basin,  Oreg. ; 
the  Wjniooche  River  Basin,  the  Stilaguamish  River,  Hall  Creek,  and 
the  Sanpoil  and  Nespelem  Rivers,  Washington;  and  water  utiliza- 
tion in  the  Boise  River  Basin,  Idaho,  were  opened  to  public  inspec- 
tion during  the  year.  A  geologic  report  on  proposed  dam  sites  for 
flood  control  on  the  Skagit  River,  Washington,  was  prepared  in 
cooperation  with  the  geologic  branch.  Reports  on  the  Green  River 
and  its  utilization,  the  upper  Colorado  Kiver  and  its  utilization, 
and  the  water-power  resources  of  the  Umpqua  River  and  its  tribu- 
taries, preparea  in  cooperation  with  the  water-resources  branch,  were 
published  during  the  year. 

Photolithographs  showing  river  surveys  were  prepared  in  coop- 
eration with  the  topographic  branch  as  follows : 

Plan  and  profile  of  Quillayute  River,  Bogachiel  River  to  North  Fork,  Hoh 
River  to  mile  51,  and  South  Fork  of  Hoh  River.  Wash. 

Plan  and  profile  of  Soleduck  River  from  mouth  to  Seven  Lakes  Basin,  Lyre 
River  from  mouth  to  Crescent  Lake,  Deer  Lake  Reservoir,  and  Seven  Lakes 
Basin,  Wash. 

Plan  and  profile  of  Qnlnault  River  from  mouth  to  Rustler  River  and  Qulnault 
Lake  dam  site,  Wash. 

Plan  and  profile  of  Hall  Greek  from  mouth  to  mile  4  and  dam  sites  on  San- 
poU  River,  Wash. 
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Arrangements  were  made  to  obtain  reports  based  on  inspections  in 
the  field  covering  all  power  projects  constructed  under  permits  or 
grants  from  the  Interior  Department. 

The  work  of  the  division  is  briefly  summarized  in  the  accom- 
panying tables  showing  power-site  reserves  and  outstanding  water- 
resources  withdrawals  and  classifications  and  in  the  general 
summary. 

Pursuant  to  instructions  of  the  Secretary  of  the  Interior  date«i 
August  24,  1916  (45  L.  D.  326).  permittees  under  the  act  of  Febru- 
ary 15,  1901  (31  Stat.  790) ,  ana  grantees  under  the  act  of  March  4, 
1911  (36  Stat.  1258),  to  whom  rights  have  been  granted  by  the  Sec- 
retary since  January  1,  1913,  were  called  upon  for  detailed  reports 
of  the  operation  or  development  of  their  power  systems  during  the 
calendar  year  1929.  The  total  installation  of  the  reporting  com- 
panies is  8,107,000  horsepower,  of  which  2,281,000  horsepower  is 
installed  at  hvdraulic  plants.  The  total  energy  generated  was 
9,362,000,000  Inlowatt-hours  of  which  7,414,000,000  kilowatt-hours 
was  generated  by  water  power.  The  energy  generated  increase*! 
365,o5[),000  kilowatt-hours  during  the  year. 

Poner  output  of  peimitteeg  and  grantees,  1916-1929 
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1 
Increaae  or  decrease    . 

1 
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Increate  or  decreaK 

KUOWBtt-hOUIB 

Per 
cent 

1 

i 
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1916 

1,200,000,000 
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3, 200. 000, 000 
3. 100, 000, 000 
4, 30a  000, 000 
.    3,725,000,000 
4, 947, 000, 000 

1923 

1924 
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1927 

1928 

1929 

5.9iaooo,ooo 

6^100,000.000 
A.  930, 000;  000 
7,80a000.000 
8^116^000,000 
8,987,000.000 
9, 352;  000, 000 

+003.  OOa  000      +1'^ 

1917 

1918 

1919 

1920 

1921 

1922 

-1-800^000,000 
-1-1, 200, 000. 000 

-100,000,000 
-1-1,100.000,000 

-575, 000, 000 
+1.222,000,000 

-HJ7 
-1-60 
-8 
-h35 
-13 
+33. 

+  190,000.000        t3 
+830, 000. 000       -^'A 

-\-s7(K  ooa  000     i-'j 

+316,000,000         'i 
+871,  ooa  000       -hU 
+365, 000, 000        -H 

The  following  table  sliows  the  revenue  accrued  for  occupancy  and 
ase  of  public  lands  by  the  foregoing  power  projects : 

Accrued  compensation  lor  occupancy  and  use  of  lands  under  power  permits  and 
grants  isnucd  by  the  Interior  Departnu^nt,  1912-1030 


state 


1912-1915   !    1916-1920   ,    1921-1925 


AlEtska 

Arizona 

California... 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico. 

Oregon 

Uiali 


$515 

3,619 

315 

20 

1, 255 

281 


60 


Washington. 
Wyoming-., 
Minnesota.. 


15 


$6,960 

1.285 

9,274 

875 

1,670 

7,562 

2,345 

20 

100 

2,568 

156 

70 

20 


$0,280 

1,900 

9,918 

1,765 

1,700 

13,314 

2.570 

60 

700 

4,395 

631 

175 

25 


1926-1930 


I 


12.900 

1«000 

9,624 

1,465 

1,640 

28,183 

8,505 

276 

700 

4,460 

3,675 

290 

20 


I 


1930 


$580  OP 

425. 0» 

1,»7&41 

3ia» 

7.43100 

i,47aff 

8aQr> 

22.\C0 

i,i5aj0 

1,0».OP 

65.  (K- 


Accumulation. 


6,080 
6,080 


32,806 

38,885 


46,433 

85,318 


68,097 
144.015 


14.9V3«!i 


Accrued  charges  for  the  unautliorized  occupancy  of  public  lall»l^ 
by  power  projet^tb  prior  to  the  issuance  of  licenses  therefor  by  the 
Federal  Power  Commission  amount  to  $76,437,  of  which  $37,200  U 
before  the  courts  for  adjudication. 
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Power-site  reserves,  in  acres 

[Includes  all  areas  reserved  or  classified  as  valuable  for  power  purposes  and  withheld  subject  to  dlsposa 
only  under  the  Federal  water-power  act  of  June  10,  1920  (41  Stat.  1063).  Designations,  classifications 
and  other  types  of  reserves  are  included  in  the  total  areas  without  distinction] 


State 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida. 

Idaho... 

Michigan 

Minnesota 

Mississippi 

Montana. 

Nebraska 

Nevada 

New  Mexico... 

Oregon 

South  Dakota.. 

Utah 

Washington 

Wisconsin 

Wyoming 


Reserved 

prior  to 

July  1, 

1929 


Z377 

282.927 

1.296,356 

29,671 

1.436.875 

557.620 

1,131 

6ia703 

1,240 

19.062 

3 

305,787 

761 

350,215 

27a  927 

785.267 

636 

779,369 

463,113 

1,906 

232;  777 


7,437,723 


Eliminated 

prior  to 

July  1, 

1929 


530 
124.027 

360 
33,280 
82,230 


191,534 
632' 


96»579 


480 

11.243 

143,484 


13a  238 

67,136 

226 

76,284 


958,153 


Reserves 
outstand- 
ing prior 
to  July  1, 
1929 


2;  377 

983,407 

1,172.329 

29,311 

1.403.595 

475.300 

1,131 

410. 160 

1,240 

18,530 

3 

200.208 

761 

358,735 

^0.684 

641.783 

636 

640,131 

305.077 

1,680 

15a  403 


a  470, 570 


Reserved 

during 

fiscal 

year 


20.554 

42,363 

8 

10^513 

1,432 


43,025 


21Z884 


Eliminated 

during 

fiscal 

year 


15.817 


5.842 
13,700 


41.003 

0,677 

1,822 

1,074 

"*08' 
2L053 

1,365 

37,250 

15,697 

2,037 
0,841 

747 
40,580 

Reserves 
outstand- 
ing June 
30,1990 


104.589 


Z877 

802;  961 

1.186,875 

39.314 

1,417,366 

463.033 

1,131 

451,485 

1.940 

18,530 

3 

209,956 

761 

357,468 

261,737 

653,336 

636 

651.331 

365.338 

1,680 

100.518 


a  587,865 


Summary  of  outstanding  water-resources  u:ithdrawals  and  classifications  June 

30,  1930,  in  acres 


Power  reserves 

Reservoir 

with- 
drawals 

Publio 

State 

With- 
drawals 

Classifica- 
tions 

■ 

Designa- 
tions* 

MisceUa- 
neous 

Total 

water 
reserves 

130 

03,415 

374,452 

21,094 

286,097 

211,929 

1,735 

114.425 

50.500 

1.590 
365,344 

522 

95, 121 

249,612 

5,730 

765,825 

56,386 

1,131 

17,815 

2,877 

302,961 

1,196,875 

29.314 

1,417,266 

463,032 

1,131 

45»,485 

1.240 

18,530 

3 

209,956 

761 

357,466 

261,737 

Alaska 

Arizona 

524.212 

23,040 

30;  740 

Arkansas 

California 

45,264 
1.728 

199,851 

0  (UK 

Colorado........... 

194.717 

Florida 

•••-•••••».. 1 

Idaho.... ....... 

197,629 

1,240 

12,309 

236,041 

15,417 

MicbiRsn 

Mfr)n<wntA      ^_    _, 

6,221 

3 

25,145 

Mississippi...... 

Montana........... 

129,264 

761 

26,627 

118,527 

55,547 

............ 

9,060 

0,607 

Nebraska 

Nevada............. 

85,405 
49 

245,436 

14,841 

iaio6 

New  Mexico 

iii'iii 

North  Dakota.. 

1,091 
18,608 

Oregon^-... 

340,000 

209,764 

15,250 

88,313 
636 
34,155 
72,362 
1,680 
42,003 

653,336 
636 
651.321 
365,238 
1,680 
199,518 

36^001 
340 

South  Dakota 

Utah 

441,502 
08,070 

175,574 
193,897 

80 
81,797 

'^'^ 

Washington.. 

"Wtacomin 

Wynminir. , . ..  , 

70,053 

77,563 

1.714 

84,145 

2,484,807 

1,762,250 

682,628 

1,706,095 

6,587.865 

132,807 

438,838 

•  Designated  and  not  otherwise  withdrawn. 

AGRICULTURAL  DIVISION 

The  functions  of  the  agricultural  division  consist  of  the  classifi- 
cation of  lands  under  the  enlarged-homestead  law  as  nonirrigable ; 
the  classification  of  lands  under  the  Nevada  ground-water  redama- 

12610-30 ^5 
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tion  law  as  nontimbered  and  not  known  to  be  susceptible  of  success- 
ful irrigation ;  the  preparation  of  reports  on  the  sufficiency  of  the 
water  supply  and  the  general  feasibility  of  irrigation  proiects  that 
require  some  form  of  Federal  approval  in  connection  with  the  ad- 
ministration of  public  land  laws:  the  initiation  of  withdrawals  of 
land  for  reservoir  sites  and  for  public  watering  places;  the  classifica- 
tion as  stock-raising  lands  under  the  stock-raising  homestead  law  of 
tracts  whose  surface  is  chiefly  valuable  for  grazing  and  raising  for- 
age crops,  does  not  contain  merchantable  timber,  is  not  susceptiole  of 
successiul  irrigation  from  any  known  source  of  water  supply,  and 
is  of  such  character  that  640  acres  is  reasonably  required  for  the 
support  of  a  family;  and  the  publication  of  areal-classification 
reports  showing  agricultural  utility  of  lands  in  important  public- 
land  regions. 

Classifications  are  made  in  accordance  with  the  results  of  field 
examinations  by  the  members  of  the  division  and  with  information 
obtained  from  other  sources.  The  work  of  the  division  is  planned 
with  the  primary  purpose  of  acting  on  pending  applications  for 
classifications  under  the  above-mentioned  laws  and  to  provide  in 
advance  the  basis  for  appropriate  action  on  new  applications.  The 
number  of  cases  received  ana  acted  on  during  the  fiscal  year  is  shown 
in  the  general  summary  of  cases  (p.  56).  There  was  a  decrease  of 
about  3  per  cent  in  the  number  received,  and  th^  arrearage  was  21 
per  cent  less  at  the  end  of  the  year  than  at  the  end  of  the  fiscal 
year  1929. 

Summary  of  enlarged-homeatead  designations,  in  acres 

[Areas  classifled  as  arid  and  nonlrrigable,  residence  by  entrymen  required  (act  of  Feb.  19, 
1000  (36  Stat.,  639),  applicable  to  Arizona.  Colorado.  Montana,  Nevada.  New  Mexico. 
Oregon,  Utah,  Washington.  Wyoming;  act  of  June  17.  1910  (36  Stat.,  531),  applicable  to 
Idaho;  act  of  June  13,  1912  (37  Stat.,  132),  applicable  to  California.  North  Dakota: 
act  of  Mar.  3,  1915  (88  Stat.,  958).  applicable  to  Kansas;  act  of  Mar.  4,  1915  (38  Stat.. 
1163),  applicable  to  South  Dakota).  Areas  classified  as  arid,  nonirrigable.  and  lacking 
domestic  water  supply,  residence  by  entrymen  not  required  (act  of  Feb.  10,  1000  (35 
Stat..  630),  applicable  to  Utah;  act  of  June  17,  1010  (36  Stat,  531),  applicable  to 
Idaho) ] 


State 


Arizona 

California 

Colorado 

Idaho: 

Total 

Nonresidence. 

Kansas 

Montana , 

Nevada , 

New  Mexico , 

North  Dakota 

Oregon , 

South  Dakota 

Utah: 

Total 

Nonresidence. 

Washington 

Wyoming 


Designa- 
tions prior 
.   to  July 
1,1929 


31, 632, 704 
13,381.433 
33,972,792 

13,756,316 
573.227 
651,364 
53,487,661 
50. 218, 544 
43,849,007 
12, 280, 704 
21,282,311 
16,342,841 

11,748,070 
1,650,911  . 
6,660,452  ! 

29.  777, 106  i 


Cancella- 
tions prior 
to  July 
1,1929 


5,884.314 
240,453 
196.428 

461,365 
4,233 


245,728 
3, 580, 717 
227,892 
8,848 
989.902 
348,170 

1,046,317 
426,  713 
251. 842 
162,043 


338,941,305  ,  13,639.019 


Designa- 
tions out- 
standing 
prior  to 
July  1, 1929 


25,648,390 
13.140,960 
33,776,364 

13,294,951 
568,994 
651,364 
53,241,933 
46,637,827 
43, 621, 115 
12,276,856 
20,292,409 
15,994,671 

10,701,753 
1, 224, 198 
6,406,610 

29,615,063 


Designa- 
tions duri] 
fiscal  year 


680 

760 

3,250 


880 
7,218 

760 
4,429 

823 
1,440 

500 

6^760 

5,240 

320 

13,075 


Caneella- 

tions  during 

fiscal  year 


7,479,675 


40 


144,290 
76,170 


Designa- 
tions ont- 
standing 
June  SO, 
1980 


18,108,SB5 
13,141,740 
38,770,614 

13,294,911 
M8»904 
652,214 
53,249,151 
46,638.587 
43,625.544 
12^277,679 
20,203,819 
15,005,171 

10^564.221 
1,153,206 
6,406,fl» 

29,628,138 


325,302,286 


40,895 


7,624,006  I  817,710.176 


•  3,400  acres  previously  designated  under  sec.  1-5,  now  sec.  6. 
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a 


nket  order  of  withdrawal  creating  Public  Water  Keserre 
h  received  Executive  approval  AprU  17, 1926,  every  smallest 
division  of  the  public-land  surveys  which  is  vacant  un- 
ited public  laud  and  contains  a  spring  or  water  hole  and 
within  a  quarter  of  a  mile  of  every  spring  or  water  hole 
1  unsurvejed  public  land  were  reserved  lor  public  use  and  in 
mding  legislation.  This  order  obviated  the  necessity  for 
ithdrawals  of  specific  tracts  coptaining  springs  or  water 
uable  for  stock  watering,  but  it  requires  a  determination 
lect  to  all  entries  of  public  land  whether  or  not  any  of  the 
3n6  involved  are  in  fact  affected  by  it.  On  the  basis  of  such 
ition  orders  of  interpretation  are  issued  from  time  to  time 
f  legal  subdivisions  of  the  public-land  survey  any  tracts 
contain  a  water  supply  affected  by  the  order.  New  with- 
)f  this  type  are  made  to  reserve  lands  along  streams  and 
nade  from  time  to  time  for  special  public  purposes.  The 
outstanding  reserves  of  this  type  and  of  current  action 
them  is  shown  in  the  following  table : 

PublU;  water  re»erve»,  in  aoret 


1  ReMTOd 

.JiSyUIWO 

EIlmiDMd 

July  1,  IMS 

Juiri,i«8 

S 

EUmloMd 

R«Mrv« 

4S 
11 

1 

1.23: 

1 

m 

iw 

iSmi 

s 

1 

iS 

\,m 

7,5»e 

t,m 



*ss 

14,010 

i;»oi 

8i 

8t,lW 

Ut,Ul 

»«1 

lUkUl 

i^n7 

4«. 

m.m 
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In  the  field  broad  areal  studies  were  continued  in  the  Colorado 
Basin  region  in  southwestern  Colorado  and  southwestern  Wyoming, 
and  a  land-classification  map  of  northwestern  Colorado  was  pub- 
lished. A  reconnaissance  report  including  a  series  of  maps  for  the 
10  principal  public-land  States  was  prepared  for  the  information 
of  the  President's  committee  on  the  conservation  and  administra- 
tion of  the  public  domain. 

During  tne  fiscal  year  the  area  designated  under  the  Nevada 
ground-water  reclamation  act  was  increased  24,080  acres,  to  a  total 
of  1,643,295  acres.  Outstanding  withdrawals,  aggregating  11,530 
acres,  under  the  act  of  October  2, 1888  (25  Stat.  527) ,  on  the  basis  of 
a  selection  by  the  Director  of  the  Geological  Survey,  remained  un- 
changed. Other  results  of  the  division's  work  are  tabulated  in  the 
summaries  of  enlarged  and  stock-raising  homestead  designations  and 
the  general  summary  of  cases. 

MINERAL-LEASING  DIVISION 

EARLY  LEASING 

The  earliest  suggestion  of  mineral  leasing  on  the  public  domain 
was  contained  in  the  ordinance  of  Mav  20,  1785.  whereby  Congress 
ordered  "that  there  shall  be  reserved  one-third  part  of  all  gold, 
silver,  lead,  and  copper  mines  to  be  sold  or  otherwise  disposed  of  as 
Congress  snail  hereafter  direct."  The  supervision  was  assigned  to 
the  War  Department.  The  phrasing  of  this  clause  follows  the  reser- 
vations made  in  some  of  the  Crown  charters  and  suggests  a  doubt  as 
to  the  policy  of  disposal  to  be  adopted.  This  was  probably  due  to 
the  fact  that  the  mmeral  resources  of  the  country  were  practicaUy 
unknown  then,  as  only  small  amounts  of  gold  and  lead  had  been 
found  in  a  few  of  the  Southern  States,  and  not  on  the  public  domain 
but  on  privately  owned  ladds. 

On  March  3,  1807,  Congress  provided  for  the  leasing  of  "any 
lead  mine  which  has  been  or  may  hereafter  be  discovered  in  the 
Indiana  territory,  for  a  time  not  exceeding  five  years."    This  attempt 
at  mineral  leasing  on  the  public  domain  was  not  a  success,  as  the 
cost  of  supervision  had   lar   exceeded  the   income.    The    acts  of 
July  11,  1846,  and  March  4,  1847,  abolished  all  mineral  leases  and 
established  sales,  and  the  act  of  1849  transferred  the  charge  of  such 
mineral  lands  from  the  War  Department  to  the  Department  of  the 
Interior.    In  the  preemption  act  of  1841  it  was  provided  "  no  lands 
on  which  are  situated  any  known  salines  or  mines  shall  be  liable  to 
entry  under  and  by  virtue  of  the  provisions  of  this  act."    In  1876 
the  Attorney  General  of  the  United  States  held  that  "  salines,  gold, 
silver,  lead,  and  copper  mines  "  were  reserved  for  the  "  future  dis- 
posal of  Congress." 

DEVELOPMENT  OF  PRESENT  MINERAL  LEASING 

The  act  of  March  3,  1909,  authorized  the  reservation  of  coal  de- 
posits. The  act  of  June  25, 1910,  authorized  the  withdrawal  of  pub- 
lic lands  for  specific  purposes,  including  the  reservation  of  coal,  oil 
gas,  and  phospnate. 

The  acts  of  June  22, 1910,  August  24,  1912,  and  July  17,  1924,  pro- 
vided for  agricultural  entry  on  public  lands  but  withheld  certain 
minerals.    On  August  1,  1912,  Congress  by  joint  resolution  ordered 


certain  coal  lands  in  Wyoming,  on  which  there  was  an  operating 
coal  mine,  leased  to  the  then  operating  company.  This  lease  became 
effective  August  29, 1912.  On  October  20,  1914,  a  law  providing  for 
the  leasing  of  coal  lands  in  Alaska  became  effective.  The  law  of 
August  11, 1916,  applied  only  to  the  leasing  of  mineral  lands  acquired 
under  the  so-called  Weeks  law  of  March  1,  1911.  The  act  of  Oc- 
tober 2,  1917,  was  a  war  measure  and  applied  only  to  nptash. 

The  general  mineral  leasing  act  of  February  25,  1920,  provided 
for  leasmg  oil,  gas,  coal,  sodium,  oil  shale,  and  phosphate  lands  on 
the  public  domain  and  oil  and  gas  lands  in  Alaska.  The  act  of 
March  4,  1923,  provided  for  leasing  oil  and  gas  lands  in  the  Red 
River,  Okla.  The  law  of  April  17,  1926,  provided  for  leasing 
gold,  silver,  and  quicksilver  deposits  on  certam  patented  lands  ac- 
quired from  Mexico,  and  the  law  of  June  8, 1926,  covered  leasing  for 
sulphur  in  Louisiana.  The  act  of  February  7,  1927,  repealed  the 
act  of  October  2,  1917,  and  extended  potash  leasing.  The  act  of 
December  11,  1928,  provided  for  sodium  development,  and  the  act 
of  May  21,  1930,  for  leasing  for  oil  and  gas  in  or  imder  railroads  or 
other  rights  of  way. 

BENEFITS  DERIVED  FROM  MINERAL  LEASES 

The  conservation  of  natural  resources  has  been  the  outstanding 
feature  of  the  mineral-leasing  program.  Such  legislation,  including 
prevention  of  waste  and  economy  in  development  and  production,  can 
only  tend  toward  the  ultimate  protection  of  our  undeveloped  mineral 
deposits.  Since  the  act  of  October  2,  1914,  $66,001,616.48  has  accrued 
from  royalties,  rentals,  and  bonuses.  At  the  end  of  the  fiscal  year 
1930  there  were  in  effect  992  leases,  6,846  permits,  and  34  licenses 
involving  mineral  deposits  on  public  land  in  19  States  and  Alaska. 

Under  the  act  of  1920  the  public-land  States  receive,  without  ex- 
pense, 37.5  per  cent  of  all  money  derived  from  leases  and  permits 
within  their  respective  borders  and  participate  in  the  benefits  re- 
sulting from  the  expenditure  of  an  additional  52.5  per  cent  of  the 
income  by  the  Bureau  of  Reclamation.  Incidental  benefits  include 
taxes  on  production  and  on  property  used  in  the  development  of 
leases,  which  in  some  States  amount  to  more  than  one-fifth  of  the 
total  income.  Only  10  per  cent  of  the  money  received  from  sudi 
leasing  operations  is  retained  in  the  United  States  Treasury  for 
supervision,  which,  however,  has  cost  only  3.7  per  cent  of  the  total 
income. 

Alaska,  by  special  legislation,  receives  all  net  profits  from  the  oper- 
ations of  Government  mines  and  all  royalties  and  rentals  derived 
from  mineral  leases.  The  money  thus  derived  is  applied  to  the  re- 
imbursement of  the  Federal  Government  for  the  construction  of 
railroads  in  that  Territory. 

IVORK  OF  MINERAL-LEASING  DIVISION 

The  work  of  the  mineral-leasing  division  is  supervisory  (both  in- 
spectional  and  regulatory)  with  respect  to  operations  on  the  public 
domain  for  the  discovery  and  development  of  petroleum,  natural  gas, 
oil  shale,  coal,  phosphate,  sodium,  potassium,  and  sulphur;  on  cer- 
tain land  grants  for  gold,  silver,  and  mercury;  on  naval  petroleum 
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reserves  for  petroleum  and  natural  gas;  and  on  Indian  lands  for  coal. 
oil  and  gas,  zinc,  lead,  iron,  silver-lead,  uranium,  vanadium^  and 
radium  ores,  vermiculite,  asbestos,  asphalt,  volcanic  ash,  and  stone. 
This  work  is  conducted  with  a  minimum  of  administrative  super- 
vision from  Washington  by  means  of  district  offices  at  or  near  tiie 
primary  centers  of  mining  or  drilling  activities,  imder  the  direction 
of  responsive  engineers  who  have  full  authority  to  represent  the 
Secretary  within  their  jurisdiction  and  to  order  compliance  with  the 
law  and  regulations  under  which  operations  are  conducted. 

PREVENTION  OP  ACCIDENTS 

Many  improvements  in  mining  practice,  as  well  as  the  prevention  of 
both  major  and  minor  accidents,  result  from  the  careful  work  of  the 
supervisors  of  the  division.  During  the  year  in  six  States  having  a 
combined  production  of  more  than  436,000  tons  of  coal  there  were  no 
fatal  accidents  whatever.  In  Montana  there  have  been  no  fatal 
accidents  on  leased  public  coal  lands  since  the  inception  of  coal 
leasing  in  1920— more  than  1,450,000  tons  of  coal  produced  without  a 
fatal  accident  and  with  less  than  100  minor  accidents.  In  the  nine 
States  where  there  are  coal  mines  on  both  private  land  and  leased 
public  and  Indian  land  the  fatalities  per  million  tons  of  coal  mined 
were  about  20  per  cent  less  in  the  leased  coal  mines  under  the 
supervision  of  tne  engineers  of  the  division  than  in  the  private 
mines. 

One  zinc  mine  on  leased  Indian  lands  has  been  worked  for  more 
than  two  years  and  a  half  without  a  *'  time-lost "  accident.  At  this 
mine  from  40  to  80  men  are  employed  at  four  different  shafts.  The 
record  for  all  the  Indian  zinc  mines  in  this  district  under  supervLsioii 
was  more  than  700,000  tons  of  ore  to  the  fatality,  or  less  than  1.5 
fatalities  for  each  million  tons  of  ore  mined. 


ALTIVITIES  ON  THE  PUBUC  DOMAIN 


Supervision  of  publicly  owned  mineral  deposits  was  increased 
during  the  fiscal  year  1930  by  the  issuance  of  leases,  licenses,  and 
prospecting  permits  as  follows : 

Leases,  licenses,  and  permits  issued,  fiscal  year  1930 


Oil  and  gas 

Coal 

Potash 

Licenses:  Coal. 


Nomber 


88 

29 

3 

16 


Acres 


30,067.89 

9,311.87 

7, 674. 89 

638.63 


Pennits: 

Oil  and  gas 

Coal 

Potassium. 

Sodium... 


Numbtt*       Acres 


181 
68 
41 
30 


323, 761 6« 
72,098.2 
67»842l:v 

42,60aW 


During  the  same  period  supervisory  work  was  decreased  by  the 
cancellation  of  11  coal  leases,  11  coal  permits,  22  potash  permits, 
2  sodium  permits,  8  oil  and  gas  leases,  and  9,141  oil  and  gas  permits, 
a  total  of  9,195  cancellations,  and  the  expiration  of  20  coal  permits 
and  licenses,  53  potasli  permits,  and  16  sodium  permits — a  grand  total 
of  10,184,  compared  with  the  total  of  8,758  cancellations  for  the  fiscal 
year  1929. 

The  following  table  shows  the  total  number  of  leases,  licenses,  and 
permits  in  effect  at  the  end  of  the  fiscal  year: 


coiraBBVAiioN  bbaxoM 
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Mineral  leaBen,  licemei,  and  pertnitM  on  the  public  domain  and  naval  petroleum 
reserves  under  supervisian  of  the  Geological  Survey  June  30, 19S0 


Coal 

Oflandgu 

state 

Leasee 

Permite 

• 

Lioenses 

(number) 

Pennits 

Number 

Aeres 

Number 

Aeres 

Number 

Aeree 

(number) 

Alaska . 

0 
1 

11,087.28 
1,84a  00 

21 

20,362.04 

3 

aaoo 

L022 

Alabama 

Arixona . 

5        11  520. 00 

146 

Arkan«M     ,, 

1 

6 

42 

8 

2;  070. 88 

8,336u2e 

27,042.20 

0, 137. 17 

16 

California 

•  101 

17 

610 

C<dorado .. 

81 

12,751.05 

6 

200.66 

607 

Idaho 

122 

Kansas 

Louisiana 

1      "      ~ 

12 
74 

»8 

Montana 

51 

6,708.17 

17 

8,'26L20       "     'i7 

674.80 

670 

Nebraska. ....... 

1 

Nevada ... 

6 

65 

4 

""ia885."02" 
88, 55a  97 
S2a40 

114 

New  Merioo .... 

21 
68 

14,703.38 
0^636.86 

LS26 

North  Dakota 

... 

160.08 

36 

Oklahoma 

17 

10 

Red  River 

6 

Oregon 

2 

2 

46 

1.805.24 

110.04 

82,681.67 

4 

2,oiaoo 

14 

South  Dakota. 

22 

Utah 

45 
21 
24 

53,886.67 
18,422.33 
23,113.64 

2 

16a  00 

8 

670 

6 

Wyomlns 

84 

15,030.46 

3 

12a  00 

343 

1.471 

804 

103,310.06 

260     202,607.48 

84 

1,34182 

676 

61482 

Sodium 

Potash 

State 

Least 

i 

BS 

1 

1 
Permits                      Leases 

Permits 

Number 

i 

Acres     'Ni 

1 

imber 

Acres 

Number 

Acres      I 

^nmher 

Acres 

Arizona .. 

2 

15 

2 

2,39&74 
24. 342. 44 

2,ioaoo 

1 
1 

California 

•4 

7,783.80 

1  1       2,66a00 

Colorado .. 

. 

Idaho......... 

Nebraska 

.                .                1 

............I 

2 ,       aoaoo 

Nevada ..-. 

1 

1,44a  00 

6        0, 400. 37 

1 

New  Mexico 

7       13,204.33 

1 

•2 
41 

4, 56a  00 

Do 

'"'*  3   '"7.«74.'30  1 

81, 317. 00 

North  Dakota.... 

3            524.83 

Oregon 

i 

4 
17 

6, 02a  00 

Utah 

I : :_..  J..:.: i 

24,32L83 

Washington 

1          4a  00 

2         1.045.78 

1 

L 

1                1 

1 

1,76a  00 

-  ..     -  ,-       .  ...  . 

1 

l«44a00 

37       63,126.40 

7  :    15,458.19 

1                      I 

68 

12a  82a  42 

•  Indudes  15  leasee  on  Naval  Petroleum  Reserves  Nos.  1  and  2  under  the  act  of  Feb.  25, 1020,  and  10  on 
Naval  Petroleum  Reserves  Nos.  1  and  2  under  the  act  of  Oct.  2, 1017. 

»  Oil  and  gas  permits  in  Ix>uisiana  include  the  right  to  lease  sulphur  deposits  discovered  while  prospecting 
for  oil  and  gas. 

•  Under  the  act  of  Oct.  2, 1017. 

Also  Idaho,  2  phosphate  leases,  1.700  acres;  Nevada,  1  phosphate  leasei,  160  acres;  Oregon,  1  oil-shale 
lease,  2,680  acres.    Total  leases,  002;  licenses,  34;  permits,  6,846;  grand  total,  7,872. 

PRODUCTION 

Coal. — During  the  year,  3,033,075.88  tons  of  coal  was  produced  in  12  States, 
from  which  there  accrued  $480,016.32  in  rents,  royalties,  and  bonuses ;  this  was 
a  decrease  in  production  of  4  per  cent  from  the  preceding  year.  Prospecting  in 
%he  San  Pete  Valley  of  Utah  reveale<i  coal  at  a  depth  of  1,000  feet  below  tlie 
surface.  It  is  estimated  that  more  than  5,000,000  tons  of  coal  was  conserved  in 
Utah  alone  by  influencing  coal  operators  to  mine  the  ui)i)er  beds  before 
attacking  the  lower  beds.    Similar  work  was  done  in  other  States,  particularly 
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in  Wyoming,  where  changes  suggested  by  the  supervisors  have  increased  the 
ultimate  recovery  of  coal  at  least  10  per  cent  and  also  the  amount  uf  lump 
coal  produced.  The  new  equipment  at  the  open-pit  mine  of  the  Northwestern 
Improvement  Go.  at  Colstrix>,  Mont.,  will  result  in  considerable  saving  of  coal 
owing  to  the  greater  depth  of  overburden  handled  and  the  corresponding 
increase  in  the  width  of  cuts,  with  fewer  supporting  coal  walls. 

Potash. — No  potash  was  produce^  during  the  fiscal  year  1930,  but  prospecting 
was  continued  in  tlie  Utah  and  New  Mexico  districts.  In  Utah  750  feet  of 
drilling  was  completed  to  check  potash  deposits  noted  while  drilling  for  oil. 
A  shaft  was  started  on  the  New  Mexico  potash  leases  and  sunk  to  a  depth 
of  380  feet  by  the  end  of  the  year.  A  potash  prosi)ecting  permit  was  issued 
on  land  in  the  vicinity  of  Alliance,  Nebr.,  near  which  considerable  potash  was 
produced  during  the  World  War. 

Sodium,  etc. — Tlie  potash  leases  in  California  produced  7.594.47  tons  of  borax 
and  21,142  tons  of  soda  ash.  The  only  sodium  lease  in  effect  produceil  585.59 
tons  of  anhydrous  sodium  sulphate.  There  were,  however,  37  sodium  pros- 
pecting permits  in  effect. 

PhospJyat^. — Only  three  phosphate  leases  were  in  effect  at  the  end  of  the 
year,  and  only  one  of  them  in  Idaho  had  any  production.  On  this  lease 
22,100.65  tons  of  ore  was  mined,  an  increase  of  1.6  per  cent  over  the  output 
of  1929  and  of  6,339.6  per  cent  over  that  of  1926. 

OH  and  gas. — ^The  production  of  oil  and  gas  on  public  lands  in  the  fiscal 
year  1930  showed  the  following  increases  over  1929:  Crude  oil,  4,960,667 
barrels,  or  22  per  cent;  natural  gas,  16.353,721,890  cubic  feet,  or  72  per  cent; 
natural  gasoline,  54,087,427  gallons,  or  114  per  cent.  Income  from  royalties 
increased  as  follows:  Crude  oil,  $372,470,  or  11  per  cent;  natural  gas,  $47,866^ 
or  38  per  cent;  natural  gasoline,  $47,926,  or  41  per  cent.  The  unit  price  per 
barrel  of  crude  oil,  based  on  royalty  values,  declined  from  $1.18  in  1929  to  80 
cents  in  1930 ;  and  the  unit  price  per  M  cubic  feet  of  natural  gas  declined  almost 
1  cent. 

Coal  produced  from  leasee,  Jicefiftes,  and  permits  on  public  lands,  in  tons,  by 

fiscal  years 


State 


igia-1025 


465, 497. 43 


Alaska 

Alabama 

California ' 

Colorado I  2;  028, 940. 29 

Idaho I 

Montana i      252;  973. 68 

Nevada ! 

New  Mexico I       74,427.26 

North  Dalcota 453,695.38 

Oregon 1  688.97 

South  Dakota 1,842.63 

Utah 487.303.62 

WashinRton 164,280.43 

Wyoming 4,465,886.23 


1926-1928 


297,943.54 

76^433.00 

6.00 

1,241,636.10 


756,384.96 

91.15 

197,829.99 

783,530.62 

2,832.49 

2,027.79 

887, 706. 12 

81,606.60 

3,200,185.52 


1929 


107.971.62 
109,832.00 
36.00 
490,446.22 
466.65 
299,813.84 


84.441.64 

462, 285. 16 

3, 234. 47 

842.45 

580,10a78 


1,022,860.90 


8,385,534.82     7,527,715.88  }  3,161,831.73 


1930 


121.825.20 
136, 661. 00 
62.00 
434, 871. 06 
1,366.65 
247,854.94 


74,857.99 

447,627.36 

3, 231. 70 

402.58 

649,383.27 


914,932.11 


3,038,075.88 


Total 


083, 
822. 

4,195. 

1.557. 

431. 

2.147. 

9, 

4. 

2,604. 

245. 

9,603, 


237.79 
92fluOO 
104.00 
SBiai 
833w» 
027. » 
91.  U 
656.» 
138.53 
487.61 
615.45 
49179 
889.09 
863. 7B 


22. 108, 158.31 


Sodium  salts  produced  from  public  lands,  in  tons,  by  fiscal  years 


state 

1921-1925 

1928-1928 

21, 719. 43 
1,280.06 

1929 

1930              Total 

California 

3,145.30 
248.25 

22,906.47 
674.43 

28,730.47 
585.59 

76,507.67 

Nevada.... . 

2,794.33 

3,393.55      23,005.49 

23, 58a  90 

29,322.06         79.302.00 

COKSEBTATIOK  BBANCB 
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Phosphate  produced  from  public  lands,  in  tonB,  hy  fiscal  years 


State 

1921-1025 

1925-1028 

1020 

1030 

Total 

Idaho . 

6^132.44 

47,857.76 

21,746.61 
45.45 

22,100.65 

07, 637. 46 

Nevada -  -       --  . 

45.45 

6^13244 

47,657.76 

21,702.06 

22,100.65 

07,682.01 

Operating  tnineSf  fiscal  year  19S0 


Coal 

Potash 

Sodium 

Phos- 

• 

Shipping 

Wagon 

phate 

Alaska '. 

4 
1 

1 

Alabama ... .-...—.-._. 

'"* 1 

California.. ..... 

1 

8 

68 

2 

"■; 1 ; 

Oolorado . ... ....... 

15 

..................... 

Idaho 

2 

Montana . . . . 

2 

Nevada . ..... 

1 

i 

New  Mexico ... 

8 
6 

1 

12 

2 

2 

26 

150 

North  Dakota - 

Or^on . .-.-...-. . 

South  Dakota 

Utah 

22 
23 



Wyoniing    ,..,.. ., 

-......-— I.......... 

•««««•«««• 

....... ...|. ......... 

82 

867 

' 

1 

8 

Petroleum,  natxtral  gaa,  and  natural-gas  gasoline  produced  from  public  lands,  by 

fiscal  years 

19S6,  b7  Statea 


California... 

Colorado 

Louisiana... 

Montana 

New  Mexico. 
Oklahoma... 
Utah. 


Wyoming. 


Petroleum 
(barrels) 


1^720,585.87 

725,030.54 

0,063.41 

511, 125. 60 

1,200,056.51 

450,342.03 

2,752L49 

13,700,643.81 


27,419.600.35 


Natural  gas  (M 
cubic  feet) 


Gasoline  (gallorop 


13,000,300.00 

877,430.00 

496,234.00 

1,068.107.00 

5,108,038.00 


563(471.00 
17,807,447.00 


60,647,88100 
14,642.00 
43, 98a  76 

3,'688.'86 

1,014,340.68 


39,746,906.00 


39, 134, 1 16. 00  i        101, 470, 301. 83 


Total 


1921-1025. 

1926 

1927 

1928 

1929 

1930 


118,333,964.01 
20,712,876.16 
25,648,101.43 
23,370,549.38 
22,458,842.62 
27,419,509.35 


246,943,832.95 


60.208,796.00 
18,536,880.50 
17,728,410.03 
18,022,026.00 
22,  no,  304. 11 
30,124,116.00 


177,374,622.64 


63,007.718.07 
36,010,701.54 
40,104,40167 
30.698,292.82 
47,319,87132 
101,470,301.33 


328,501,383.55 
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ROYALTY,  RENT,  AND  BONUSES 

The  following  tables  summarize  accrued  income  from  all  mineral 
leases,  licenses,  and  prospecting  permits  under  the  various  leasin;^ 
acts  applicable  to  the  public  lands : 

RoyMics,  rentals,  and  bontuea  accrued  from  all  mineral  operations  on  public 

lands,  by  fiscal  years 


state 

1013-1026 

1020-1038 

1920. 

1930 

Total 

Alabaina ,.,..„ 

$86^  88a  00 

35.142.42 

4^676^746.55 

216^858.81 

1,111.38 

1,506.50 

801, 278. 70 

301.07 

13.883.64 

29.14170 

$7,643.30 

40, 05a  82 

8,582,101.85 

343.000.85 

5,77126 

21,402.65 

635.085.30 

5.062.70 

60,50186 

57,838.52 

376,617.12 

2,06a80 

311. 52 

238,292.00 

8,312.83 

14.533.531.33 

$10,083.20 

13,162.60 

677,748.16 

106,832.87 

2,885.14 

10,723.06 

110.55170 

1.48a  00 

50,078.45 

21763.80 

lU,  160. 27 

1, 187. 10 

80.00 

112, 271. 36 

$13, 666. 10 

12,854.14 

1.031620.01 

08,630.00 

2.712.07 

8,583.40 

100,088.67 

800.00 

120.51138 

28,490.14 

106, 776. 14 

7,464.48 

130.00 

105,546.36 

$118,672.00 

Alaska 

101.209  tf 

OMIfornIa . . 

0,071,31L4: 

765,327.52 

11,983.75 

Colorado - - 

Idaho . . 

Lcmhiana .  ... 

37.307.70 

Montana 

1.  738. 807. 65 

Nevada. 

7. 643. 86 

254. 881.  a 

140,237.31 

506,.S53.5S 

12.572.9 

021.12 

New  Mexico... 

North  Dakota 

Oklahoma 

Oregon 

052.15 

309.60 

138,932.03 

22.21&01 

31,^06»  183. 17 

South  Dakota 

Utah 

085,O4L84 

Washinston. .. 

30,528.74 
61. 528. 615. 13 

Wyoming 

2,862,763.66 

2,026,186.96 

37,820,088.00 

11^010,578.48 

4.100^060.46 

1660.963.64 

66,001,615.48 

Royalties,  rentaU,  and  bonuses  aocrucd  from  mining  operations  on  public  land*. 

by  fiscal  years 


Coal 

Sodium 

Phos- 
phate 

Potash 

OU  shale 

Bonuses 

Total 

1930 
Alabama 

$13, 66a  10 

12,854.14 

15.60 

55,623.86 

341.66 

26^400.16 

$13. 666. 10 

Alaska _.. 

12,85114 
16.231  yfi 

California 

$16,216.40 

Colorado 

55.628.8S 

2,712.97 

26,500.16 

aoaflo 

Idaho 

$2, 371. 31 

Montana . . 

$ioaoo 

Nevada 

$72a00 

80.00 

New  Mexico 

13. 510  37 

28,487.14 

A 124. 48 

130  00 

193. 733. 26 

138, 729. 65 

1,919.00 

10  00 
3.00 

15,439117 
28.49014 

North  Dakota 

Oregon. _ 

$1, 34a  00 

7,461«l 
130  00 

South  Dakota 

Utah 

193, 733.  M 
138  729  65 

Wyoming 

SUMMART 

1912-1925 

489, 616. 32 

790.408.19 
319, 626.  78 
322, 306. 12 
372. 949. 85 
897. 964.  30 
489,616.32 

720.00 

301.07 

2. 160. 00 

1, 440  00 

1. 440  00 

720.00 

720.00 

2,451.31 

1,111.38 
695.00 
2, 549.  41 
2,529.85 
2, 306. 48 
2, 451. 31 

18, 135. 40 

24, 458. 65 

6.031.78 

6, 217. 60 

9,402.40 

11,989.33 

18, 135. 40 

1,340  00 

113.00 

148.384.00 
1.566.00 
1.237  00 

512. 376.  OS 
964  663.29 

1926 

330.079.56 

1927 

1928 

1.095.00  ■    ^I'y  ^17  1ft 

1929 

48100 
113.00 

414  IMl  11 

1930 

1.340  00 

512,876.(8 

2.602.878.56 

6.781.07   11,645.43 

76,235.16 

1.340.00 

152.879.00  2.041.751C 

COKSERVATION'  BRAJTOH 
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Royalties  and  bonuses  accrued  fi'om  oil  and  gas  operations  on  public  land9,  by 

fiscal  years 

1980,  b7  SUtM 


Petroletun 

Natural  gas 

Qasoline 

Boniues 

TottI 

California 

$017,449.12 

40,408.58 

1. 700. 71 

09,370.05 

80,009.20 

102,303.10 

379.87 

2,592,206.89 

$40,845.05 

2,593.88 

1,720.00 

3,057.40 

27,99a  59 

$00^603.84 

19.17 

150.00 

$1,018,386.01 

Colorado 

48,oiais 

8,588.40 

MnntHni^       ,  ,  .    ,    , 

$1,455.00 

74,488.51 

Now  Mexkx) 

15.10 
3,473.04 

114.075.01 

Oklahoma 

105, 77a  14 

Utah , 

1,433.28 
96,132.39 

1,813.10 

Wyoming-. 

99,918.83 

145.20 

2,787,467.81 

3,809,047.68 

172, 87a  79 

104,18L04 

l,00a20 

4,14a007.tt 

1921-1925 

$32,938,494.47 
7,951,005.52 
5.741,485.97 
8,519,8ia55 
3.437,477.58 
3, 809. 947. 58 

$396,543.30 

93,508.29 

91, 790. 54 

106, 57a  80 

125.013,01 

172,878.79 

$251,197.70 
154.205.43 
173, 172. 59 
107. 07a  00 
110.254.09 
104, 181. 04 

$2,708,065.14 

250,508.94 

3, 98a  00 

072.50a00 

7,138.07 

i,ooa2o 

$36. 850. 32a  01 

1928 

8,449,948.11 

1927 

a  010. 435. 10 

1928 

4,407.901.41 

1929 

3»  085, 888. 86 

1930 

4,148,007.01 

57,398,881.07 

990,8ia79 

906,141.45 

3,703,807.35 

03,059,141.20 

ACTIVITIES  ON  NAVAL  PETROLEUM  RESERVES 

Production  from  Naval  Petroleum  Reserve  No.  8,  in  Wyoming, 
was  definitely  suspended  December  31,  1927,  and  the  total  royalty 
accrued  from  1923  to  date  of  suspension  of  production  amounted  to 
$848,947,91.  Supervision  on  this  reserve  for  the  present  is  confined 
to  observation  of  gas  pressure  and  consultation  with  the  Navy  De 
partment. 

Royalties  accrued  from  naval  petroleum  reserves  in  California 
during  the  fiscal  year  were  as  follows:  Petroleum,  $1,369,861.43; 
natural  gas,  $77,029.07;  gasoline,  $165,276.55.  The  total  receipts 
from  these  reserves  for  the  fiscal  years  1921  to  1930  amounted  to 
$23,062,196.73. 

Petroleum,  natural  gas,  and  gasoline  produced  from  naval  reserves 


Fiscal 
3rear 

Petroleum 
(barrels) 

Natural  gas 
(M  cubic  feet) 

GaBoline 
(gallons) 

California - 

1921-1925 
1020 
1927 
1928 
1929 
1030 

1923-1925 
1920 
1927 
1928 

1921-1925 
1926 
1927 
1928 
1929 
1930 

37,863^945.09 

12.234,702.10 

12,308.315.70 

9, 000, 573. 93 

8, 118, 635. 98 

0,978,922L10 

35.544.340.81 

12^917,255.09 

12,328,206.00 

9,077,900.08 

7,711,888.00 

0,817,458.00 

84.506.751.07 

10.851,28106 
24,052,402.12 
24,797,288.01 
24,906,202.82 
26^567,960.00 

87, 272, 095. 02 

84,397,096.27 

153,685,948.80 

Wyoming — — 

2^523.213.05 
520,080.00 
857.049.32 
149,285.20 

950^520.00 
1.458,082.00 
1,956,463.00 

706,86100 

7,839.00 

291,85Z0O 

1,441,036.00 

743,179.00 

3,550,227.03 

5.162.809.00 

2.483,890.00 

Total _ 

40,400,158.14 

12,755,382.10 

12,725,365.02 

9.839,859.19 

8,110^035.96 

6,978.922.10 

30,494,809.81 

14,375,287.09 

14,288,fl7L09 

9,873,820.08 

7,711,866.00 

0,817,458.00 

34,510,580.07 

20,143,134.08 
25.493,438.12 
25,540,442101 
24,008,202182 
26,507,986.00 

90, 823;  322. 05 

89,550,905.27 

156^108,644.30 
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ACTtVITIES  ON  INDIAN  LANDS 

Cooperation  with  the  Indian  Service  during  the  fiscal  year  in- 
cluded technical  supervision  over  all  mining  and  drilling  operations 
on  tribal,  segregated,  restricted  allotted,  and  Indian  lands  set  aside 
by  Executive  order.  This  work  involved  the  enforcement  of  lease 
terms  and  operating  regulation,  technical  investigations  and  advice 
concerning  impairment  of  mineral  deposits  and  the  adequacy  of 
bonus,  appraisal  of  unleased  land  subject  to  mineral  development, 
determination  of  damage  to  surface  improvements,  investigations 
of  domestic  water  supply  contaminated  by  waste  from  mineral  de- 
velopment, and  engineering  and  geologic  reports  on  leased  and  un- 
leased lands  subject  to  mineral  development.  Field  offices  for  the 
Eerformance  of  these  duties  were  maintained  at  Miami,  McAlester, 
[uskogee,  Oklahoma  City,  Red  River,  Shawnee,  and  Tulsa,  Okla.; 
Billings  and  Shelby,  Mont.;  Farmington,  N.  Mex.;  Thermopolis, 
Wyo. ;  and  Denver,  Colo. 

In  the  following  summary  only  outstanding  features  of  economic 
importance  are  mentioned : 

ABIZOKA 

Colorado  River  Reserv^ation :  1  gold  lease. 

Port  Apache  Reservation:  1  application  for  iron-ore  lease,  1  agency  coal 
mine,  and  1  asbestos  lease. 

Hopi  Indian  Reservation:  2  agency  coal  mines. 

Northern  Navajo  Reservation :  5  vanadium  leases  and  1  agency  coal  mine. 

Southern  Navajo  Reservation:  3  agency  coal  mines. 

Western  Navajo  Reservation:  2  agency  coal  mines. 

San  Carlos  Reservation :  2  asbestos  leases  and  2  copper  leases. 

Gila  River  Reservation :  1  gold  prospect. 

Pima  Reservation :  1  application  for  mineral  lease. 

Port  Apache  Indian  Reservation:  An  engineering  and  geologic  examination 
of  the  deposits  of  Iron  ore  under  mineral  location  In  the  western  part  leads 
to  the  conclusion  that  there  is  awaiting  development  not  less  than  lO.OOO.OOO 
tons  of  high-grade  iron  ore  having  a  high  potential  royalty  value  to  the  Indians. 
There  are  two  abandoned  wells  on  Navajo  tribal  lands  and  one  on  Navajo 
Executive  order  lands. 

COLORADO 

Southern  Ute  Reservation :  2  agency  coal  mines.  Coal  and  mineral  snpervlsion 
on  the  ceded  Ute  lands  Included  40  coal  leases.  6.418.54  acres ;  1  coal  license, 
40  acres;  13  coal  permits,  8.130.65  acres;  1  awarded  coal-lease  application.  2.160 
acres:  and  1  potash  permit,  2.538.67  acres,  from  which  a  total  of  $11,729  in 
royalties  and  rentals  was  credited  to  the  account  of  the  Indians. 

The  status  of  oil  and  gas  wells  on  Indian  lands  in  Colorado  is  as  follows: 
Ute  tribal  lands,  active  wells,  6  oil.  2  gas;  shut  in.  4  oil,  2  gas;  abandonment,  13. 
Ute  alloted  lands,  abandoned,  1.  The  oil  and  gas  supervision  included  one 
producing  lease,  one  producing  permit,  and  one  nonproduclng  lease.  In  addi- 
tion, two  no'nproducing  leases  embrace  both  ceded  Ute  and  public  lands.  Opera- 
tion of  12  wells  has  been  indefinitely  suspended,  and  3  wells  are  in  the  process 
of  drilling.  On  the  Southern  Ute  Indian  Reservation  the  Durango  Natural 
Gas  Co.  delfvered  to  consumers  206.000.000  cubic  feet  of  natural  gas  from  the 
Ute  dome  gas  field  during  its  initial  year  of  operation. 

MONTANA 

Rocky  Boy  Reservation:  1  application  for  vermiculite  lead-silver  lease.  1 
silver-lead  ore  lease,  and  1  coal  prospect.  Crow  Reservation:  2  agency  coal 
mines.  During  one  of  the  examinations  by  the  district  mining  supervisor  a 
deposit  of  vermiculite  was  discovered  on  the  lands  Included  in  a  silver-le^d 
lease,  and  considerable  royalty  returns  are  expected.  The  status  of  oil  and  gas 
wella  on  Crow  Indian  lands  in  Montana  is  as  follows:    Crow  allotted  lands, 
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shut  in,  3  oil ;  abandoned,  11 ;  plugged  and  abandoned,  1.  Grow  tribal  lands, 
shut  in,  2  oil;  abandoned,  5.  Private,  drilling  wells,  active  9,  suspended  102; 
producing  wells,  active,  47  (G  oil,  41  ^s),  shut  in,  lOG  (8  oil,  98  gas)  ;  aban- 
doned, 260;  plugged  and  abandoned,  38.  Recommendations  were  made  for  of- 
fering certain  oil  and  gas  tribal  lands  for  lease  with  appraisals  of  their  value 
for  bonus  purposes;  operating  equipment  at  the  sites  of  two  existing  oil  wells 
was  appraised.  The  status  of  oil  and  gas  wells  on  Blackfeet  Indian  lands  in 
Montana  is  as  follows:  Indian,  drilling  wells,  suspended,  1;  plugged  and 
abandone<l,  2.  Piivate,  drilling  wells,  active.  27,  susi)euded.  31 ;  produc  ng  wells, 
active,  1,243  (1,102  oil,  141  gas),  shut  in,  30  gas;  abandoned,  824.  Engineering 
report  and  advice  were  given  in  a  controversy  over  the  selection  of  an  oil- 
well  site. 

NEVADA 

Pyramid  Lake  Indian  Reservation:  3  silver-lead  leases,  1  application  for 
marl  lease. 

NEW    MEXICO 

Eastern  Navajo  Indian  Reservation:  1  agency  coal  mine. 

Northern  Navajo  Indian  Reservation :  1  agency  coal  mine,  1  coal  lease. 

Zufli  Indian  Reservation:  1  agency  coal  mine. 

The  status  of  oil  and  gas  wells  on  Indian  lands  in  New  Mexico  is  as  fol- 
lows :  Navajo  tribal  lands,  producing;  wells,  active.  28  oil ;  shut  in,  2  oil ; 
abandoned,  14.  Navajo  allotted  lands,  producing  wells  shut  in,  6  oil;  Navajo 
Executive  order,  abandoned,  1. 

OKIiAHOMA 

Five  Civilized  Tribes:  The  McAlester  office  maintains  general  technical 
supervision  over  all  mining  operations  on  segregated  and  restricted  allotted 
leases  on  Indian  coal  and  mineral  lands  in  Oklahoma,  exclusive  of  Ottawa 
County.  Cooperation  with  and  engineering  nss  stance  to  lessees  resulted  in 
improved  methods  of  mining,  thus  increasing  the  returns  on  a  number  of 
the  segregated  leases. 

During  the  last  two  years  six  companies  have  introduced  the  slope  panel 
system  of  mining  in  their  mines.  The  Kali  Inla  Coal  Co.,  at  Cambria,  has 
introduced  and  is  operating  the  panel-long-wall  advancing  system  and  is  con- 
trolling the  caving  of  the  roof  by  means  of  collapsible  Jacks.  The  system 
provides  for  a  100  per  cent  recovery  of  the  area  worked  and  is  proving  very 
satisfactory. 

The  Missouri,  Kansas  &  Texas  Coal  Co.  continues  successfully  to  draw 
pillars  in  its  No.  19  mine  at  Wllburton.  The  drawing  of  pillars  Is  an  innova- 
tion in  Oklahoma  mining,  as  heretofore  it  was  considered  inpracticable.  How- 
ever, 188,402  tons  of  pillar  coal  has  been  produced  from  this  mine  by  this 
method  and  has  netted  the  Choctaw  and  Chickasaw  Indian  Nations  $15,000 
in  royalties,  which  would  have  been  lost  had  the  lessee  been  permitted  to 
abandon  the  property  without  drawing  pillars. 

A  fire  was  extinguished  In  an  opening  on  the  outcrop  of  the  Craig  Coal  Min- 
ing Co.'s  lease  No.  2,  Pittsburg  County. 

The  390,386.28  acres  of  segregated  coal  lands  belonging  to  the  Choctaw  and 
Chickasaw  Indian  Nations  have  decreased  in  value  to  a  marked  degree 
during  the  last  15  years.  This  has  been  due  largely  to  the  discovery  of  new 
coal  deposits  and  the  development  of  oil  and  gas  In  the  State,  which  have 
changed  completely  the  fuel  situation  In  Oklahoma.  All  the  railroads  that 
traverse  the  State,  with  the  exception  of  the  Chicago.  U<>ck  Lsland  &  Pacific, 
which  has  Its  own  mines,  and  the  Missouri,  Kansas  &  Texas,  are  using  fuel 
oil  In  their  locomotives.  Practically  all  manufacturing  plants  hitherto  run 
by  steam  are  now  operated  by  electric  power  produced  in  large  central  power 
stations  that  use  gas  or  fuel  oil.  These  changes  have  resulted  in  decreasing 
the  value  of  all  coal  lands  to  such  an  extent  that  some  tracts  upon  which 
$10,000  to  $15,000  had  been  paid  have  reverted  to  the  Indian  nations.  The 
last  public  auction,  held  In  1925,  resulted  In  the  sale  of  only  four  tracts  out 
of  the  several  hundred  offered. 

Three  nonproduclng  volcanic-ash  leases  covering  236.97  acres  and  one  non- 
producing  zinc-lead  lease  were  inspected  during  the  year.  Cooperation  with  the 
Oklahoma  Geological  Survey  in  tracing  and  mapping  the  coal  outcrop  in 
Muskogee  and  Mcintosh  Counties  was  continued. 
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Lea9e$  mnd  trocti  under  tuperviHon  an  segrepated  and  rcstrieied  allotted  India» 

ooal  land9 


Produc- 
ing 

Nonpro- 
dtidng 

▲ens 

8«gncated  leases  and  tracts: 

Coal  leases  not  sold -- 

37 
6 

21 

1 
1 

11 
37S 

5 

8 

30 

2 
1 
1 

54,090.11 

Coal  leases  soM.    ^.          ....       .              ...  ...... 

6, 15a  90 

Asphalt  leases ...-. 

OQOLOO 

Purci^ase'i  anl4^*fed  tracts.... 

4 

1^121.34 

Remainins  iinleased  tracts 

318v1»lO( 

Allotted  leases^: 

Cherokee... 

3 
6 

7 

579. « 

Choctaw... . - 

871.31 

Creek 

3,4flB.93 

Miscellaneous  mineral  leases: 
Volcanic  ash- 
Creek.. - - 

laoioo 

Choctaw 

lis.  97 

Lead  and  tine — Cherokee .—-. -... 

99. 8& 

63 

453 

396,386.28 

Status  of  oil  and  gas  lands  belonging  to  Five  Civilized  Tribes 


Leases 

W«Us 

Nonpro- 
ducing 

Produc- 
ing 

Total 

Produc- 
ing 

DriUing 

Cherokee 

876 
64 

603 
20 

162 

Choctaw 

Creek 

6,456 

7,681 

5,200 

38 

Chidcasaw 

Beminole..... 

6,456 

1.225 

7,881 

6,200 

38 

During  the  year  61  Investigations  were  made  relative  to  gas  waste,  improper 
methods  of  production,  surface  conditions  on  areas  covered  by  expired  depart- 
mental permits,  and  correlative  appraisal  of  Indian  allotments  located  near 
producing  wells.  A  few  of  the  engineering  features  resulting  in  augmenting 
the  royalties  to  the  Indians  on  allotted  lands  are  cited  below : 

Creek  Agency:  A  gas  sand  penetrated  in  the  course  of  drilling  for  oil  and 
adequately  protected  by  mudding  ultimately  netted  the  lessor  a  bonus  of  $3,150 
paid  for  the  gas  rights  on  expiration  of  the  oil  lease.  A  recommendation  to 
deepen  a  gas  well  resulted  in  an  increase  in  the  gas  produced  from  3,000.000 
to  33,000,000  cubic  feet  a  day. 

Seminole  Agency:  Study  of  subsurface  conditions  resulted  in  changing  the 
method  at  setting  well  casings  and  the  producing  operations  of  the  wells,  which 
gave  a  lower  oil  gas  ratio,  with  a  consequent  dally  saving  of  54.000,(XK)  cubic 
feet  of  gas.  having  an  estimated  value  of  $4,300.  Notice  was  given  to  the 
operator  of  a  single  well  to  suspend  production  until  an  arrangement  was  made 
for  economic  utilization  of  the  gas;  under  an  approved  plan  for  curtailment 
and  a  sales  arrangement  covtTing  reduced  volume  of  gas  the  daily  revenue 
from  the  well  increased  from  $200  to  $400.  Recommended  deepening  and  shoot- 
ing a  well  increased  the  daily  oil  production  from  47  to  247  barrels,  a  gain 
which  should  net  the  allottee  $4,000  for  the  year. 

Quapaw  Indian  Reservation :  The  mining  engineers  of  the  Miami  office  main- 
tain supervision  over  operations  on  the  restricted  Quapaw  Indian  lands  in 
northeastern  Oklahoma.  During  the  fiscal  year  1930  an  average  of  33  mine 
ore  and  tailing  mills  were  in  operation  on  those  lands.  These  mills,  which 
represented  40  per  cent  of  the  average  number  of  mills  in  operation  in  the 
Tri-State  district  during  the  year,  produced  23  per  cent  of  the  zinc  concpn- 
trates  and  33  per  cent  of  the  lead  concentrates  of  the  district,  or  14.2  per  cent 
of  the  zinc  and  3.9  per  cent  of  the  lead  mined  in  the  United  States.  At  the 
end  of  the  year  there  were  in  force  under  departmental  supervision  50  leaid 
and  zinc  mining  leases,  embracing  6.244  acres,  and  43  subleases,  embracing 
2,214  acres.     From  these  leases,  144,805  tons  of  lead  and  zinc  coucentrates 
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were  sold  during  the  year  for  $6,106,001^)3.  Tbe  royalty  paid  to  the  Indiana 
amounted  to  $5874265.08,  and  In  addition  they  received  $1,477.30  collected  as 
advance  rental,  paid  id  lieu  of  royalty  on  uonproducing  leases,  and  $1,368.60 
from  the  sale  of  mill  tailings. 

Marked  progress  was  made  toward  the  consolidation  of  lease  units  for  cen- 
tralized milling,  and  the  resulting  economies  of  operation,  higher  recovery, 
and  lower  grade  of  ore  thereby  made  available  wiU  add  materially  to  the 
ultimate  income  of  the  Indian  owners  of  the  land.  Seventeen  separate  con- 
solidatiouR  of  two  to  five  producing  units  each  have  been  consummated,  and 
permits  for  centralized  milUng  have  been  granted  by  the  Secretary  of  the 
Interior. 

Tests  made  by  the  Miami  office  indicate  that  the  loss  in  tailing  piles  through 
leaching  and  oxidation  of  recoverable  lead  and  zinc  approximates  10  per  cent 
a  year.  Continued  efforts  to  secure  tlie  early  re-treatment  of  tailings  have 
met  with  success,  and  practically  all  the  re-treatable  tailing  piles  on  restricted 
allotments  have  been  or  are  now  being  remilled.  At  the  end  of  the  year  10 
of  the  14  tailing  mills  in  operation  in  the  Tri  State  district  were  located 
upon  restricted  lands. 

Examinations  and  reports  were  made  relative  to  lend  and  zinc  mining 
operations  on  lands  of  a  Cherokee  allottee  near  Fairland  County,  a  bonus 
for  leas  ng  Cherokee  lands  near  Welsh,  and  an  application  for  a  lead  and  zinc 
mining  h  aae  on  allotted  Wyandot  Indian  lands. 

A  1,000-foot  geologic  section  was  completed  across  the  Quapaw  Reservation 
to  show  the  principal  structural  features  and  the  relationship  between  thei?e 
features  and  the  ore  bodies.  This  is  the  first  detailed  work  of  this  character 
in  this  district  and  is  of  great  assistance  to  the  departmental  lessees  in  their 
drilling  for  deeper  runs  of  ore. 

An  estimate  <jf  the  tonnage  of  ore  reserves  was  completed  to  show  th(*  value 
and  expected  royalty  income  from  the  remiiining  ore  bodies  on  restricted  Qua- 
imw  Indian  allotments.  This  information  has  been  summarized  for  use  by  the 
Quapaw  Agency  in  the  future  disbursement  of  Indian  funds. 

There  were  15  fatal  accidents  in  the  lead  and  zinc  mines  of  the  Tri-State 
district  during  the  flscnl  yiar,  but  only  5  of  these  occurred  at  mines  on  restricted 
Indian  lands — one  fatality  to  f^ach  700,000  tons  of  ore  mined. 

Zinc  and  lead  produced  on  Quapaw  Indian  lands,  1924-1930 


FiiCdXyeta 


Concentrates  (tons) 


Zinc 
sulphide 


Lend 
sulphide 


1924 175,98© 

1925 i    210,306 

1926 ;    236,971 


1927. 
1928. 
1929. 
1930. 


210, 622 
181, 139 
15a670 
121,333 


45,553 
49.126 
62,651 
45.890 
34,830 
35,752 
23,472 


Total  value 


$10,061,885 

15, 135, 560 

17,672,498 

14, 131, 113 

0,424,720 

8,800,442 

6,166,602 


Royalty 


$901,405.70 

1. 351, 720. 63 

1,679,863.75 

1,307,114.54 

894,8aa30 

848,219.49 

587,255.08 


Other 
paymentf 


$106,066.65 
3,208.63 
2,880.30 
5.708.81 
2, 84a  90 


Pawnee  and  other  ajrencies:  The  status  of  oil   and  gas  lands  under  the 
Pa^vnee  Agency  is  as  follows: 

8tatv8  of  oil  and  gas  lands  under  Pawnee  Agency 


Leases 


Non)ro- 
ducng 

Produc- 
ing     ! 

Total 

Produc- 
ing well! 

Ponca 

154 
222 

24 
195 

48 

14  ! 

2 

168 
224 

24 
214 

52 

54 

Otoe 

2 

ToTikawft.,, ., ,._  ..     .^  ^  ..    ^ 

Pawnee 

19 

4 

66 

Kaw — 

33 

643 

30  1 

1 

682 

165 

'8 
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During  the  year  the  four  Indian  agencies  in  this  district  have  held  17  oil 
and  gas  sales,  and  technical  advice  was  famished  on  the  adequacy  of  the  hl^ 
received. 


Appraised  value  of  tracts  involved  in  oil  and  ffos  Bale%,  Paicnee  and  oilier 

agenoiea 


Pawnee 

Shawnee 

Kiowa. 

Cheyenne  aad  Arapaho 


AUot- 

Sales 

ments 

appraised 

7 

173 

2 

43 

5 

601 

3 

160 

A(7es  a'^    I 
pr  • 


resap* 
aised 


13,046.56 

3. 37a  04 

74,021.41 

16,750.88 


$116,014.11 

41,811.59 

172,854.67 

77,825.06 


17 


066 


107,108.89 


400.405.45 


1141 
2L» 
4.64 


3.82 


Kiowa  Agency:  The  status  of  oil  and  gas  lands  under  the  Kiowa  Agency  is 
shown  below: 

StatUM  of  oil  and  gas  landi  under  KUnca  Agency 


Leases 

Wells 

« 

Nonpro- 
daeing 

Produo- 

ing 

Total 

Produc- 
ing 

Drillfnr 

Kiowa. - 

170 
324 
22 
142 
205 

170 
341 
27 
142 
206 

Comanche 

Apache . — - 

17 
5 

30 
17 

3 

Wichita 

Caddo 

.......... 

.......... 

863 

22 

885 

47                   1 

Appraised  986  allotments  embracing  107,148  acres,  offered  for  sale  nt  an 
estimated  bonus  value  of  $409,405,  of  which  731  tracts,  involving  81,593  acres, 
sold  for  $268,271.  By  recommendation  of  the  district  engineer  that  sealed  bids 
be  invited  instead  of  conducting  auction  sales,  an  increased  return  of  $67,481 
was  realized  by  the  allottees. 

"DTAH 

Uintah-Ouray  Reservation:  1  coal  lease.  On  the  Navajo  Executive  order 
lands  In  southeastern  Utah  4  wells  have  been  abandoned. 


WYOMING 

With  the  exception  of  one  deep  test  hole  at  Pilot  Butte  practically  no  new 
development  work  has  been  done  on  the  Shoshone  Indian  Reservation  durin;; 
the  year.  The  Lander  and  Pilot  Butte  fields  have  been  productive,  althougb 
owing  to  tile  decreased  market  demand  for  black  oil,  the  Lander  field  has  not 
produced  to  capacity. 

The  special  Investigations  and  reports  made  to  the  benefit  of  the  Indians 
numbered  62.  The  value  of  some  of  the  work  can  not  be  determined  on  the 
basis  of  Immediate  results  or  estimated  in  money  value  pending  settlomenL 
Typical  Investigations  are  described  briefly  below : 

Ponca  Agency:  Damage  to  eight  allotments  by  refineiy  waste  oil  was  ap- 
praised at  $10,650  to  January  1.  1930.  A  gas  repressuring  project  in  the  South 
Ponca  field  had  been  conducted  efficiently  prior  to  the  merger  of  the  leading 
operating  company.  After  tlie  merger  a  change  in  tlie  operating  method  in- 
volved tlie  removal  of  all  input  gas  meters;  notice  was  given  to  discontinue  that 
practice  of  uncontrolled  repressuring  and  to  replace  all  meters.  Replacement 
of  meters  is  In  progress,  and  the  work  will  be  inspected  when  completed. 


CONSERVATION  BRANCH 


Statu  $  of  ail  and  gas  lands  under  Shawnee  Agency 


79 


Leases 

Produc- 
ing wells 

Nonpro- 
dudng 

Produo- 
ing 

Total 

Iowa . . - 

22 

00 

65 

166 

210 

23 

00 

74 

173 

210 

Kif^k^poo -. 

Pottawatomie . 

0 
8 

81 

8ao  and  Fox 

33 

Shawnee -.- ..................... ............... 

662 

17 

609 

64 

Sac  and  Fox  Agency:  Payment  of  $2,703  was  made  as  a  royalty  settlement 
in  lien  of  drilling  required  offset  wells. 

Wells  on  Indian  oil  and  gas  lands  in  Wyoming 


/ 

Drilling 

Producing 

Aban- 
doned 

Plugged 
and  aban- 
doned 

Land 

AcUve 

Sus- 
pended 

AcUve 

Shut  In 

Total 

1 

Tribal 

1 

•  11 

24 
»11 

36 

22 

30 
22 

37 

6 
11 

107 

Allotted: 

Trust  patented - 

60 

Patented. 

1 

2 

3 

60 

1 

3 

46 

39 

74 

64 

217 

•  1  water  weU. 

»  9  oil,  2  gas  (not  commercial). 


COOPERATIVE  WORK 


Cooperative  work  was  conducted  with  the  Bureau  of  Mines  and 
the  Bureau  of  Standards  in  connection  with  tests  of  mine  stoppings 
to  withstand  explosions  of  gas  and  coal  dust;  with  the  Bureau  of 
Mines  in  its  rocK-dusting,  ventilation,  and  experimental  mine  pro- 
grams and  oil  and  gas  technologic  investigations ;  with  the  Bureau 
of  Reclamation  in  conjunction  with  its  lease  on  the  power  and  coal 
mine  at  Williston,  N.  Dak. ;  with  the  National  Research  Council  on 
the  conservation  of  the  scientific  results  of  drilling  and  the  improve- 
ment of  drilling  methods  and  equipment ;  with  the  Industrial  Com- 
mission of  Utah  on  explosions  in  the  Standardville  and  New  Peerless 
mines  and  the  increase  in  the  use  of  rock  dust  in  Utah  coal  mines 
as  a  preventive  against  the  propagation  of  local  explosions  through- 
out the  mines;  with  the  Oklahoma  Geological  Survey  in  the  studjr 
of  the  zinc  and  lead  ore  deposits  in  northeastern  Oklahoma  and  the 
preparation  for  publication  of  maps  showing  coal  outcrops  and  re- 
lated geologic  data  in  the  Muskogee- Whitefield  area ;  with  the  Bureau 
of  Mines  and  the  General  Land  OflRce  in  examining  and  studying 
means  for  extinguishing  fires  on  coal  outcrops  on  the  public  domain, 
some  of  which  have  been  burning  for  several  decades  and  one,  at 
Coalmont,  Colo.,  has  consumed  the  coal  in  an  area  of  about  6  acres 
and  threatens  destruction  of  over  4,000,000  tons  of  coal.  Cooperation 
with  the  technical  committee  on  the  scientific  classification  of  coals 
of  the  American  Society  for  Testing  Materials  was  also  continued. 

12610—30 6 
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WORK  ON  PUBLICATIONS 


TEXTS 

BERNARD  H.  LANE,  EiOm 

During  the  year  20,885  pages  of  manuscript  were  edited  and  pre- 
pared for  printing  by  the  section  of  texts,  and  3,494  galley  proofs  and 
16,932  page  proofs  were  read  and  corrected.  Indexes  were  prepared 
for  40  publications,  covering  9^48  pages.  Copy  and  proof  or  stencils 
for  1,901  pages  of  multijgraph  and  mimeograph  matter  were  read. 
At  the  end  of  the  year  four  persons  were  employed  in  this  section. 
The  publications  issued  during  the  vear  are  listed  on  pages  4-8. 

The  editor  is  serving  as  a  member  of  the  departmental  subcom- 
mittee to  assist  in  the  revision  of  the  Stvle  Manual  of  the  Govern- 
ment Printing  Office.  The  other  members  of  this  subcommittee 
represent  the  Bureau  of  Standards,  the  Smithsonian  Institution,  the 
State  Department,  the  Department  of  Agriculture,  and  the  Library 
of  CJongress. 

ILLUSTRATIONS 

C.  A,  WECKERLY,  Cki^  lOudrthr 

The  number  of  drawings  and  photographs  prepared  by  the  section 
of  illustrations  was  3,158,  including  132  maps,  364  sections  and 
diagrams,  45  charts  and  plans,  547  photographs,  and  2,070  paleonto- 
logic  drawing;  128  miscellaneous  jobs  were  also  done  by  the  section. 
The  illustrations  transmitted  to  accompany  32  reports  numbered 
754,  to  be  reproduced  by  chromolithography,  photolithography,  half- 
tone, and  zinc  etching.  The  number  of  proofs  received  and  examined 
was  980.  At  the  end  of  the  year  material  for  illustrating  25  reports 
was  in  hand.    The  section  consists  of  eight  employees. 

GEOLOGIC  EDITING  AND  DRAFTING  OF  MAPS  AND  ILLUSTRATIONS 

GEORGE  W,STOSE,EHlM  ^  Ctokik  Mt» 

The  Fairfield-Gettysburff  (Pa.)  folio  was  completed  durinsr  the 
year  and  published  as  Folio  225.  The  maps  and  sections  of  the 
Graff ney-Kings  Mountain  (S.  C,  N.  C.)  folio  were  being  prepared 
on  stone  for  color  proof.  The  maps  and  structure  sections  of  the 
Coatesville-West  Chester  (Pa.)  folio  made  no  progress  during  the 
year,  awaiting  transfer  to  stone.  The  maps  of  the  Somerset- Windber 
(Pa.)  folio  were  engraved  and»made  ready  for  transfer  to  stone,  but 
no  progress  was  made  on  the  engraving  of  the  structure  sections. 
The  maps  of  the  Montevallo-Columbiana  (Ala.)  folio  were  in  plate 
proof.  No  progress  was  made  on  the  engraving  of  the  maps  and 
structure  sections  of  the  Boston  folio.  The  maps  of  the  Hollidays- 
burg-Huntingdon  (Pa.)  folio  were  engraved. 

The  geologic  map  of  Arkansas  was  completed  and  published  for 
the  Arkansas  Geological  Survey,  and  two  topographic  maps  of  the 
State  showing  mineral  industries  and  power-transmission  lines  were 
in  color  proof.  The  geologic  map  of  Kentucky  was  completed  and 
published  for  the  Kentucky  Geological  Survey.  A  block  diagram 
of  the  Tonopah  mining   district,  Nevada,  was   drawn   and   pnoto- 
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lithographed  and  reached  color  proof.  The  geologic  map  of  Penn- 
sylvania, compiled  in  cooperation  with  the  Pennsjrlvania  Greological 
Survey,  was  completed  and  submitted  for  publication.  Compilation 
of  the  geologic  map  of  California,  in  cooperation  with  the  California 
Division  of  Mines,  and  of  the  geologic  map  of  Texas  was  begun. 
The  compilation  of  the  geologic  map  of  the  United  States  on  the 
scale  of  1 : 2,500,000  was  well  advanced. 

Illustrations  for  25  reports  were  examined  and  edited,  and  geo- 
logic advice  was  given  to  members  of  the  section  of  illustrations. 
Work  was  done  on  the  maps  of  the  San  Juan  region  of  southwestern 
Colorado  for  the  authors,  and  oil  and  gas  maps  of  Texas  and  Louisi- 
ana were  compiled  and  drawn.  Illustrations  for  23  other  reports 
by  geologists  were  drawn. 

INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

W,M,BEAMAN,aa^ 

During  the  year  156  new  topographic  maps  were  edited  and  trans- 
mitted tor  engraving,  270  published  topographic  maps,  15  State 
maps,  and  10  State  index  circulars  were  edited  for  reprint,  and  289 
maps  were  edited  as  illustrations  for  Geological  Survey  reports — a 
total  of  740  maps  edited.  First,  second,  combined,  and  woodland 
proofs  of  engravings  for  new  topographic  maps  and  reprints  num- 
bering 462  and  proofs  of  maps  reproduced  by  photolithography  in 
one  to  three  colors  numbering  187  were  read.  At  the  end  of  the  year 
182  new  topographic  maps  were  in  progress  of  engravinjg  and  print- 
ing and  205  new  topographic  maps  were  in  preparation  for  sub- 
mission for  reproduction. 

DISTRIBUTION 

R.  C.  SHELSE,  Chttf 

A  total  of  313  publications,  comprising  77  new  books  and  pam- 
phlets, 91  new  or  revised  topographic  and  other  maps,  and  145 
reprinted  topographic  and  other  maps,  were  received  by  the  divi- 
sion distribution  during  the  year.  A  number  of  special  pam- 
phlets and  forms  for  administrative  use  were  also  delivered  ana  dis- 
tributed. The  total  units  of  all  publications  received  numbered 
179,089  books  and  pamphlets,  5,030  geologic  folios,  and  660,767  topo- 
graphic and  other  maps,  a  grand  total  of  845,123. 

The  division  distributed  161,214  books  and  pamphlets,  5,040  geo- 
logic folios,  and  828,303  maps,  a  grand  total  of  833,343,  of  which 
4,197  folios  and  691,610  maps  were  sold.  The  sum  received  and 
deposited  in  the  Treasury  as  the  result  of  sales  of  publications  was 
$46,480.18,  including  $44,779.98  for  topographic  and  geologic  maps 
and  $1,700.20  for  geologic  folios.  In  addition  to  this  $2,159.38  was 
repaid  by  other  establishments  of  the  Federal  Government  at  whose 
request  maps  or  folios  were  furnished.  The  total  receipts,  there- 
fore, were  $48,639.56. 

Tne  division  received  and  answered  68,858  letters. 
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ENGRAVING  AND  PRINTING 

5.  y.  KUBEL,  Odrf  Engrattr 
TOPOGRAPHIC  MAPS  AND  GEOLOGIC  FOUOS 

During  the  fiscal  year  78  new  topographic  maps  were  engraved 
and  printed,  including  one  revised  map,  and  13  new  maps  were 
photolithographed  and  printed,  making  a  total  of  91  new  maps 
printed  and  delivered.    One  fractional  map  was  engraved  but  not 

Srinted.  Corrections  were  engraved  on  the  plates  of  216  maps. 
Reprint  editions  of  132  engraved  topographic  maps  and  13  photo- 
lithographed  State  and  other  maps  were  printed  and  delivered.  In 
addition,  61  new  topographic  maps  had  been  engraved  and  were  in 
press  June  30,  and  the  engraving  of  24  other  new  topographic  maps, 
also  the  United  States  map  on  a  scale  of  1:2,600,000,  was  nearly 
completed.  Of  new  and  reprinted  maps  658,450  copies  were  deliv- 
ered. One  new  geologic  folio  was  printed,  its  edition  amounting 
to  5,030  copies.  Two  extra  geologic  sneets  of  folios  numbering  2,31  < 
copies  were  also  delivered. 

OTHER  GOVERNMENT  MAP  PRINTING 

A  large  amount  of  work  was  done  for  the  Government  Printinff 
Office,  the  office  of  the  Secretary  of  the  Interior,  the  Bureau  of 
Reclamation,  Office  of  Education,  General  Land  Office,   National 
Park  Service,  Indian  Service,  Alaska  Railroad,  Bureau   of   Pen- 
sions, Bureau  of  Public  Roads,  Bureau  of  Agricultural  Economics, 
Bureau  of  Plant  Industry,  Forest  Service,  Bureau  of  Biolo^cal 
Survey,  Weather  Bureau,  Plant  Quarantine  and  Control  Adminis- 
tration, Bureau  of  Standards,  Bureau  of  Lighthouses,  Bureau  of 
Foreign  and  Domestic  Commerce^  Bureau  of  Mines.  Bureau  of 
Fisheries,  Federal  Radio  Commission,  Coast  and  Geodetic  Survey, 
Dei)artment  of  Labor,  Department  of  State,  War  Department,  Post 
Office  Department,  Treasury  Department,  Department  of  Agricul- 
ture, Department  of  Commerce,  Interstate  Commerce  Conmiission, 
Federal  Power  Commission,  National  Capital  Park  and  Planning 
Commission,  Commission  of  Fine  Arts,  International  Boundary  Com- 
mission, Children's  Bureau,  Bureau  of  Customs,  Washin^on  Navy 
Yard,  United  States  Military  Academy,  Office  of  the  Chief  of  En- 
gineers, Coast  Artillery  School,  General  Service  Schools,  Army  War 
College,  United  States  Marine  Corps,  United  States  Naval  Academy, 
Federal  Board  for  Vocational  Education,  United  States  Veteraii' 
Bureau,  Regional  Plan  of  New  York  and  its  Environs,  and  the 
States  of  Kansas,  Connecticut,  Arkansas,  Kentucky,  California,  and 
Texas.    This  work  done  for  other  branches  of  the  Government 
and  State  governments  included  many  reprints,  and  the  charges  for 
it  amounted  to  about  $146,000,  for  which  the  appropriation  for  en- 
graving  and   printing  geologic  and   topographic  maps  was  reim- 
bursed. 

Transfer  impressions  numbering  469  were  made  during  the  year, 
including  282  furnished  to  contracting  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  4  furnished  to  other 
branches  of  the  Government,  124  furnished  to  State  surveys,  and  59 
furnished  to  private  firms.  The  amount  turned  over  to  miscella- 
neous receipts  was  $553. 


ADMINISTRATION  83 

Of  contract  and  miscellaneous  work  of  all  kinds,  2,525,790  copies 
were  printed.  Including  topographic  maps  and  geologic  folios,  a 
grand  total  of  3,191,587  copies  were  printftd  and  delivered. 

PHOTOGRAPHIC  LABORATORY 

The  output  of  the  photographic  laboratory  consisted  of  10.649 
negatives  (4,942  wet  (of  which  3,994  were  for  photolithograpns) , 
29  paper,  2,108  dry,  and  2,875  field  negatives),  695  lantern  slides, 
28,227  prints  (3,816  maps  and  diagrams  and  24,411  photographs  for 
illustrations^  2  3,467  zinc  plates,  266  zinc  etchings,  21  celluloid  prints, 
100  lantern  shdes  colored,  10  transparencies  colored,  24  prints  colored, 
and  2,252  prints  mounted. 

ADMINISTRATION 

JUUAN  D.  SEARS,  AimtnUbdUn  Cmlottat 
JOHN  J.  MADICAN,  CkliJ  Qerk 

The  administrative  geologist  assists  the  director  in  all  phases  of 
general  administration,  performs  special  tasks  assigned  to  him  by 
the  director  from  time  to  time,  serves  as  acting  director  in  the  direc- 
tor's absence,  and  has  special  supervision  over  the  section  of  illustra- 
tions. 

The  chief  clerk,  in  addition  to  performing  the  duties  usually  per- 
taining to  that  office,  serves  as  budget  officer  and  exercises  adminis- 
trative supervision  over  the  division  of  engraving  and  printing*  the 
division  of  distribution,  the  section  of  correspondence  and  records, 
the  section  of  accounts,  the  library,  and  the  division  of  field  equip- 
ment. 

CORRESPONDENCE  AND  RECORDS 

C.A.KJNG,Ckirf 

Mails,  -files,  cmd  records. — ^During  the  year  99,488  pieces  of  mail,  of 
which  2,017  were  registered,  were  opened  and  referred.  In  addition 
116,755  letters  were  received  direct  by  the  other  divisions,  making  a 
total  of  216,243,  a  decrease  of  17  per  cent  compared  with  1929.  Of 
the  letters  opened  in  this  section  19,136  contained  $46,815.22  remitted 
for  Geological  Survey  publications.  The  number  of  ordinary  let- 
ters mailed  throiigh  the  section  was  60,589 ;  of  registered  letters  and 
packages,  964.  In .  addition,  126,966  pieces  of  mail  were  sent  out 
direct  from  other  divisions.  The  total  number  of  outgoing  pieces 
of  mail  for  the  Geological  Survey  was  188,519. 

Freight  cmd  exvress. — ^During  the  year  2,665  pieces  of  freight  and 
express  were  hanaled,  1,409  outgoing  and  1556  incoming. 

Personnel. — ^The  roll  of  Secretary's  appointees  numbered  1,065  at 
the  end  of  the  fiscal  j^ear,  68  more  than  at  the  end  of  1929.  The  total 
number  of  changes  in  personnel  was  1,092,  including  215  appoint- 
ments, 147  separations,  and  730  miscellaneous  changes. 

During  the  calendar  year  1929  17,868  dajs  of  annual  leave  and 
3,602  days  of  sick  leave  were  granted,  bemg  68  per  cent  of  the 
amount  of  annual  leave  that  could  have  been  taken  and  13  per  cent 
of  the  sick  leave  that  it  would  have  been  possible  to  grant.  In 
addition  8,475  days  of  leave  without  pay  and  furloughs  were  also 
^antecj. 
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ACXX>UNTS 
C  K,  FRANCIS,  Cktrf 

During  the  year  18,747  field  accounts,  1,687  transportation  bills, 
and  261  telegraph  bills  were  audited  and  transmitted  for  payment. 
In  the  audit  of  tnese  accounts  944  suspensions  and  disallowances  were 
made.  The  section  received  158  printing  and  binding  requisitions, 
913  stationery  requisitions,  2,424  miscellaneous  supply  requisitions, 
1,462  letters  of  employment,  and  375  contracts. 

Condensed  statements  covering  expenditures  from  Federal  funds 
durine  the  year  are  given  on  the  following  pages.  The  amounts 
expended  by  States  for  cooperative  work  are  set  lorth  in  the  reports 
of  the  field  branches. 
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UBRARY 
GVY  E.  MITCHELL,  Uktmim 

The  library  of  the  Geological  Survey,  which  forms  the  greater 
part  of  the  Interior  Department  scientific  library,  is  a  public  library, 
as  provided  by  law.  It  serves  the  members  of  the  Greological  Survey, 
but  its  service  to  others  is  numerically  greater-t— 51  per  cent  according 
to  records  kept  since  January,  1930.  This  outside  public  service  is 
but  one  expression  of  the  general  Geological  Survey  policy  to  make 
freely  available  the  information  it  has  collected. 

The  manuscript  of  the  bibliography  of  North  American  geology 
for  1919-1928  was  completed  and  transmitted  during  the  year,  for 
publication  as  Bulletin  823.  This  is  a  lO-year  cumulation  that 
supplements  the  bibliography  for  1785-1918  published  as  Bulletins 
746  and  747  and  will  lovvn  one  of  the  most  valuable  working  took 
for  geologists.  The  preparation  of  the  bibliography  for  1929  and 
1930  is  in  progress. 

The  "List  of  serial  publications  of  foreign  countries  "  has  been 
furnished  to  this  library  for  checking.  This  is  a  project  sponsored 
by  the  American  Library  Association,  the  American  Council  of 
iJeamed  Societies,  and  the  National  Research  Council,  and  one  in 
which  all  the  important  libraries  in  the  United  States  are  cooper- 
ating. The  purpose  is  to  show  where  any  particular  serial  publi- 
cation may  be  found  in  the  libraries  throughout  the  United  States 
and  Canada.  During  the  year  the  Geological  Survey  library  his 
found  and  reported  481  titles  of  serials  published  in  Mexico,  Cen- 
tral and  South  America,  the  British  Empire  overseas,  Italy,  Spain, 
Portugal,  Switzerland,  Belgium,  the  Netherlands,  and  the  Scandi- 
navian and  Baltic  countries. 

Binding,  one  of  the  prime  requisites  of  a  library,  has  been  in 
continual  arrears  in  this  library  for  many  years.  Several  thousand 
of  the  older  books  are  badly  in  need  of  rebinding,  and  other  thou- 
sands of  valuable  paper-covered  foreign  publications  should  be 
bound.  The  volumes  prepared  for  regular  binding  during  the  yeir 
represented  an  increase  of  nearly  35  per  cent  over  the  average  for 
the  last  five  years.  In  addition  about  500  paper-covered  boob 
have  been  encased  in  substantial  stiff  binders  with  linen  backs,  made 
by  the  engraving  division  in  spare  time  at  an  average  cost  of  about 
14  cents  each.  This  may  be  compared  with  the  cheapest  binder  on 
the  Government  schedule,  which  costs  37  cents  each  but  is  not  is 
good. 

Leather  labeling  of  books  has  been  discontinued,  as  the  best 
leather  available  has  an  average  life  of  only  about  25  years,  which 
is  presumably  not  more  than  half  of  the  life  of  good  buckram. 
Titles  are  now  printed  in  gold  direct  on  buckram. 

Bound  copies  of  many  Government  publications  (heretofore  bound 
by  the  library)  have  been  obtained  through  arrangement  with  the 
publishing  offices  at  an  estimated  saving  thus  far  of  over  $400  in 
binding  cost.  The  arrangement  is  a  continuing  and  reciprocal  one, 
the  Geological  Survey  having  agreed  to  supply  several  offices  with 
bound  copies  of  its  own  publications  instead  of  paper-covered  copies. 

Some  5,500  books  ana  periodicals  have  been  (usposed  of,  to  the 
Library  of  Congress  and  elsewhere,  permitting  a  reorganization  of 
shelving  space  on  all  three  floors  that  has  given  much-needed  reUef 
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from  shelf  crowding.  Several  out  of  town  university  geologic 
libraries  have  been  supplied  with  more  than  600  surplus  publica- 
tions— ^books  of  which  this  library  had  duplicate  or  triplicate  copies. 
The  cost  of  the  extra  work  involved  in  boxing  and  shipping  tnese 
books  (outside  of  office  hours)  has  been  borne  oy  these,  institutions. 
The  year's  accessions  comprised  13,340  books,  pamphlets,  and  peri- 
odicals and  1,073  maps.  Tne  recorded  loans  were  5,573  books  and 
171  maps,  in  addition  to  those  used  by  6,743  readers  who  consulted 
the  library  in  person.  The  card  catalogue  was  increased  by  the  addi- 
tion of  11,314  cards.  Title  entries  to  the  number  of  536  were  fur- 
nished'to  the  Library  of  Congress  for  printing;  the  proof  reading  of 
these  titles  involved  126  galleys.  Correspondence  handled  included 
1,635  letters  received  and  1,521  letters  sent.  Communications  in 
foreign  languages  to  the  number  of  76  were  translated  for  other 
divisions  of  the  Geological  Survey.  The  volumes  prepared  for  bind- 
ing numbered  1,296,  and  421  newly  bound  volumes  were  labeled, 
plated,  and  shelved.  Numerous  loans  were  made  to  libraries  in 
W  ashington  and  in  other  places,  and  a  considerable  volume  of  refer- 
ence work  was  done  in  the  usual  course  of  the  library's  service  to 
specialists  and  students,  both  in  and  out  of  the  Geological  Survey. 

FIELD  EQUIPMENT 

R.  L  ATKINSON,  CUrf 

The  instrument  shop  designed  a  theodolite,  a  leveling  rod,  a  precise 
level,  a  reel  for  300- foot  chain  tapes,  a  range  pole,  and  a  tripod  leg; 
designed  and  constructed  precise-leveling  roos,  an  airplane-camera 
mount,  temperature  apparatus,  pressure  bombs,  a  nonmagnetic  stain- 
less-steel reticule,  a  columnation  testing  apparatus,  turning  pins,  and 
leveling-cup  pins;  rebuilt  and  repaired  2,707  instruments  of  different 
kinds ;  constructed  special  apparatus  and  made  repairs  for  the  chemi- 
cal laboratory,  petrographic  laboratory,  and  engraving  division: 
tested  all  New  York  and  precise  rods  and  300-foot  band  chains;  ana 
did  work  for  the  Corps  of  Engineers,  district  engineers,  National 
Park  Service,  Indian  Service,  Bureau  of  Reclamation,  Forest  Serv- 
ice, and  Bureau  of  Mines. 

The  cabinet  shop  designed  and  constructed  explorer's  alidade 
carrying  cases,  a  standard  copperplate  storage  case,  a  case  for 
assorted-size  plates,  a  proof-sheet  filing  case,  a  set  of  three  cases  for 
an  airplane  camera,  combination  stadia  and  level  rods,  shadow- 
graphs, a  case  for  microcamera  set,  an  enlarging  camera,  and  a 
projection  slide;  made  and  fitted  stadia  and  invar  rods  and  cases; 
and  did  repair  and  upkeep  work  on  cases,  rods,  tripods,  and  plane- 
table  boaras. 

The  electrical  shop  designed  and  constructed  a  special  rheostat  for 
temperature  control ;  redesigned  transformers  usea  in  aerial  photog- 
raphy, motor  drive  on  plate-grinding  machine,  mount  and  feed  on 
diamond-saw  motor,  ana  motor  control  on  electrically  driven  camera ; 
installed  a  10-horsepower  motor  and  control  system;  and  inspectecl 
and  repaired  electric  motors,  heaters,  and  temperature  apparatus. 

The  express,  freight,  and  mail  packages  shipped  and  received  by 
the  division  amounted  to  nearly  86  tons. 

Overtime  amounting  to  1,100^/^  hours  was  reported  by  14 
employees. 

Georqe  Ona  Sm.ith.^  DixecWr. 


INDEX 


Page 

Aoooonts 84-87 

Adminlstntion. 83-89 

Aerial  photography 31-32;  89 

Agricultural  land,  dassiflcation. 63^-60 

Alabama,  surveys  and  reports 15. 42;  53. 57 

Alaska,  mineral-leasing  work 36-37 

mineral-resources  work 29-36 

supervisory  work  in... 57 

surveys  and  publications 29-35 

Alaskan  branch,  work  of  the 10. 28^-37 

Appropriations  and  expenditures 1, 13, 

29, 3^-36, 38, 4^  65-56, 84-87 

Arizona,  surveys  and  reports 15-16,42,67 

Arkansas,  surveys  and  reports. 16,53,67 

Bratfl,  study  of  plants  from.. 24 

California,  surveys  and  reports 16, 42, 53, 67 

Chemistry,  work  in 26-27 

Colorado,  surveys  and  reports 16-17, 42, 53, 57 

Connecticut,  work  in. 17 

Conservation  branch,  work  of  the 11-12;  55-79 

Cooperation  by  and  with  States  and  other 

Federal  agencies. 1, 

13-14, 45^7, 47-49, 55-56, 79 
Correspondence  and  records 83 

Director,  work  and  addresses 8-9 

Distribution  of  publications 80 

District  of  Columbia,  survey 42 

Editing 80 

Engraving  and  printing 83-83 

Field  equipment 89 

Florida,  surveys  and  reports. 17, 87 

Future  of  Geological  Survey 1-^ 

Geologic  branch,  work  of  the 10;  12-28 

Georgia,  surveys 17,42 

Hawaii,  surveys  and  reports. 17-18,4^53 

Homestead  lands,  classifloation 63-66 

Idaho,  surveys  and  reports 18, 42;  58, 57 

Illinois,  surveys  and  reports 18, 42;  53 

IDustntions  prepared 80 

Indian  lands,  activitleB  on. 74-79 

Indiana,  reports 18,53 

Iowa,  reports. 18,53 

Kansas,  report... 53 

Kentodcy,  surveys  and  reports 19;  42;  53 

Land  dassUloation 11-12;  56-«6 

Library.. 88-80 

Louisiana,  surveys 19;  57 

Maine,  surveys. 43-13 

Maps  edited  and  printed 80-81, 83-83 

Maryland,  8urve3rs  and  reports 19 


Page 

Massachusetts,  report 19 

Michigan,  surveys  and  reports... 19; 43, 53 

Mineral-land  dassiflcation. 50-60 

Mineral-land  leasing 60-61,66-79 

Minnesota,  surveys  and  reports    19,43,53 

Mississippi,  work  in 19,57 

Mississippi  Valley,  work  in 34 

Missouri,  surveys. 19,48 

Monograph  55,  publication  of.. ^10 

Montana,  surveys  and  reports...  19-20;  43, 54, 57-58 

Naval  reserve  lands,  production  of  petroleum, 

etc.,  on 73 

Nebraska,  report 30 

Nevada,  surveys  and  reports 30;  43, 58 

New  Hampshire,  surveys- 48 

New  Jersey,  report 54 

New  Mexico,  surveys  and  reports..  30-21, 43, 54, 58 

New  York,  surveys  and  reports 31,48 

North  Carolina,  survey 43 

North  Dakota,  surveys  and  report. 43, 64, 68 

Ohio,  survey 21 

Oklahoma,  surveys  and  reports. 31,43,58 

Oregon,  surveys  and  reports 31,43,54,68 

PennsylvtnlA,  surveys  «nd  reports 3%  43, 64 

Personnel 13-13,38,37,44,55^80 

Photographio  work 88 

PhyiiGS,  work  in 36-27 

Potash,  search  for  and  reports 14-15^  27, 70 

Power  resources,  surveys  and  reports..  48-60^61-68 

Public  lands,  aoorued  income  lh>m 73-73 

dassiflcation  and  leasing  of 11-12;  56-71 

coal,   petroleum,   and   other  products 

trom 60-71 

Publications  prepared  and  issued. 4-8, 

O-IO;  a  35-36,38, 30-31 

South  Carolina,  surveys  and  report. 3^43 

South  Dakota,  surveys  and  report. 32;  54, 68 

Tennessee,  surveys  and  reports 3%  43, 54 

Texas,  surveys  and  reports 23-23, 43-44, 54-65 

Topographic  branch,  work  of  the 10-11, 37-44 

Topographic  surveys,  map  showing  areas 

covered  by —      38 

Utah,  surveys  and  reports 23, 44, 55;  68 

Venesuda,  report  on 24 

Vermont,  surve3rs 23,44 

Virginia,  surveys  and  reports 28,44,56 

Volcanology 17-18,31 

Washington,  surve3rs  and  reports 24^  48»  44^  58 

Water-resources  branch,  work  of  the — ...  11, 44-56 

West  Virginia,  surveys  and  reports 24^  44, 55 

Wisconsin,  surveys  and  report . — . —  24,44 

Wyoming,  surveys  and  reports 24, 44, 55;  58-69 

91 


o 


UNITED  STATES  DEPAKTUENT  OF  THE  INTERIOR 


FIFTY-SECOND  ANNUAL  REPORT 

OP  THE 

DIRECTOR  OF 
THE  GEOLOGICAL  SURVEY 

TO  rsE 

SECRETARY  OF  THE  INTERIOR 
1931 


UNITED  STATES 

COyEkNUENT  PRINTWC  OFFICE 

WASHINGTON :  mi 


JW  fd  if  Itt  &^vM«/aW  •/ DMBMnb,  H 


miTED  STATES  DEPAKTMENT  OF  THE  INTERIOR 


■  A') 


FIFTY-SECOND  ANNUAL  REPORT 

OF  THE 

DIRECTOR  OF 
THE  GEOLOGICAL  SURVEY 

TO  IKE 

SECRETARY  OF  THE  INTERIOR 

1931 


UNITED  STATES 

GOVEKNMENT  PRINTING  OFFICE 

WASHINGTON .-  1931 


CLAUKCB  KinC,  I«7f-I««I  CBAMLES  DOOUTTU  WAUOTT,   IMBi-lW 

JOBH  WESLSr  fOWtlL,  liil-JM$4  CiOltCB  OTIS  SMITH,  If07-lf JO 


CONTENTS 


Appropriations 1 

Organization  and  progress 1 

Resignation  of  the  Director 3 

Publications  of  the  year _ 4 

The  year's  operations 7 

Geologic  branch 10 

Alaskan  branch 29 

Topographic  branch 39 

Water-resources  branch 46 

Conservation  branch 5S 

Work  on  publications _ 82 

Administration  -, 86 

Index - - - - 94 

u 


UNITED  51  Aicovr  «i 


ANNUAL  REPORT 

OP  THE 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


W.  C.  MendekhaiXi,  Acting  Director 


Department  of  the  Interior, 

Geologicai.  Survey, 

October  16, 1931. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geo- 
logical Survey  for  the  fiscal  year  1981  included  17  items,  amounting 
to  $2,869,990.85.  In  addition  there  was  allotted  $18,013.75  for  mis- 
cellaneous supplies  from  appropriations  for  the  Interior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended  Is 

fiven  at  the  end  of  the  report.    The  balance  on  July  81  was 
171,300.81. 

The  total  amount  of  funds  made  available  for  disbursement  by 
the  Geological  Survey,  together  with  State  funds  directly  disbursed 
for  work  administered  by  the  Federal  officials,  was  $4,842,151.02. 

ORGANIZATION  AND  PROGRESS 

The  pages  that  follow  set  forth  briefly  the  organization  and  the 
varied  activities  of  the  United  States  Geological  Survey  in  the  fifty- 
second  year  of  its  existence.  Establishod  in  1879,  it  was  given  by 
Congress  a  broad  mandate  for  ^^he  classification  of  the  public  lands 
and  examination  of  the  geological  structure,  mineral  resources,  and 
products  of  the  national  domain."  Specific  provision  was  made  for 
the  publication  of  the  results  obtained  in  the  execution  of  this  man- 
date. Building  upon  this  legislative  foundation,  the  Geological  Sur- 
vey for  more  than  half  a  century  has  endeavored  to  maintain  high 
standards  of  professional  work  and  conduct,  to  make  steady  con- 
tributions to  the  advance  of  knowledge  within  its  assigned  fields,  and 
to  apply  this  knowledge  in  the  mineral  industry,  in  cartography,  and 
in  hydrography.  More  than  2,000  volumes  and  many  thousands  of 
maps  dealing  with  geology,  mineral  resources,  water  supplies,  and 
other  topics  germane  to  the  activities  of  the  Geological  Survey  have 
been  published. 

The  geologic  branch  is  the  senior  of  the  Geological  Survey's 
major  units,  the  one  from  whose  initial  activities  most  of  the  other 
branches  and  several  separate  bureaus  and  institutions  have  sprung. 
Chief  among  these  separate  organizations  are  the  Bureau  of  Amen- 


Z  FIFTY-SECOND  REPORT  OF  QEOLOQICAL  SURVEY 

can  Ethnology,  the  Bureau  of  Mines,  and  the  Geophysical  Laboratory 
of  the  Carnegie  Institution. 

The  energies  of  the  branch  have  necessarily  been  divided  from  the 
beginning  between  fundamental  geologv  and  applied  geology.  It 
has  always  recognized  that  sound  work  on  the  principles  of  any 
science  must  precede  an  attempt  to  apply  the  principles  in  every- 
day affairs.  This  essential  idea  has  had  gratifying  recognition  dur- 
ing the  past  year  in  the  granting  of  a  specific  appropriation  for 
geologic  research.  A  summary  of  the  branch's  activities  during  the 
fiscal  year  1981  appears  elsewhere  in  this  report. 

Improving  upon  the  beginnings  made  bv  its  predecessors — the 
great  exploratory  surveys  of  the  sixties  ana  seventies  of  the  nine- 
teenth century — ^the  Geological  Survey  early  developed  and  applied 
in  this  country  the  art  of  topographic  mapping,  in  order  to  nave 
for  its  own  use  those  base  maps  tnat  are  so  essential  to  accurate 
studies  of  geology  and  mineral  resources.  These  maps  have  proved 
so  valuable  in  many  engineering  and  other  fields  that  the  demands 
for  them  outside  the  Geological  Survey  have  obscured  and  far  outrun 
their  original  purpose.  The  topographic  branch,  devoted  to  the 
making  of  these  maps,  is  now  one  of  the  most  important  units  of  the 
organization.  Its  activities  for  the  fiscal  year  1931  are  briefly  set 
forth  in  succeeding  pages. 

As  settlement  has  extended  across  the  continent  in  the  last  half 
century  and  invaded  the  arid  and  semiarid  regions,  and  as  cities  in 
the  East  have  grown  and  industrial  development  has  become  more 
intensive,  the  vital  nature  of  the  problem  of  adequate  water  supplies 
has  penetrated  the  consciousness  of  our  citizens. 

In  anticipation  of  this  development  and  parallel  with  it,  the  Geo- 
logical Survey  has  endeavored  from  an  early  date  in  its  history  to 
collect  and  to  make  public  definite  records  of  available  water  sup- 
plies. The  value  of  these  records  increases  with  their  length  and 
their  degree  of  completeness,  and  the  uses  to  which  they  are  put  in 
planning  irrigation  enterprises  and  in  municipal  and  industrial  de- 
velopment are  constantly  multiplving.  The  water-resources  branch 
is  the  unit  upon  which  this  work  devolves.  Out  of  the  earlier  activi- 
ties of  this  branch  grew  the  Bureau  of  Reclamation,  at  first  a  part 
of  the  Geological  Survey,  now  a  separate  service  in  the  Department 
of  the  Interior. 

With  the  stimulus  given  to  mining  in  Alaska  by  the  discovery  of 
the  E3ondike  near  the  end  of  the  last  century,  the  activities  of  the 
Geological  Survey  in  that  Territory,  previously  desultory,  were  in- 
creased and  systematized  and  eventually  were  recognized  by  the 
establishment  of  an  Alaskan  branch,  which  for  more  than  a  quarter 
of  a  century  has  been  actively  identified  with  the  development  of  the 
Territory.  Over  46  per  cent  of  the  area  has  now  been  mapped  topo- 
graphically and  nearly  44  per  cent  geologicallv,  the  maps  and  the 
reports  that  accompany  them  serving  as  valuable  guides  in  all 
mining  and  prospecting  activities. 

The  latest  of  the  Geological  Survey's  great  field  branches  to  be 
established  is  the  conservation  branch.  Its  function  of  land  classifi- 
cation, first  separated  as  the  duty  of  an  independent  unit  in  1912, 
had  grown,  like  most  of  the  other  Geological  Survey  activities,  out 
of  the  geologic  branch,  which  began  early  in  this  century  the  classifi- 
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cation  of  lands  into  some  of  the  categories  recognized  in  the  public 
land  laws.  This  activity  represents  a  delayed  recognition  of  one  of 
the  functions  delegated  to  the  Geological  Survey  at  (he  time  of  its 
establishment — a  ninction  impossible  to  exercisfe  in  the  early  years 
of  small  appropriations  and  small  staffs.  With  the  more  definite 
statutory  recognition,  especially  during  the  last  20  years,  of  different 
classes  of  public  lands  and  the  necessity  of  separating  the  lands  into 
these  classes  in  order  that  the  statutes  might  be  applied;  with  the 
enactment  of  mineral  leasing  laws;  and,  nnally,  with  the  transfer 
from  the  Bureau  of  Mines  to  the  Geological  Survey  in  1925  of  the 
technical  administration  of  these  laws  under  the  department,  this 
branch  has  grown  in  functions  and  importance  into  one  of  the  major 
units  of  the  organization. 

With  the  encouragement  of  cordial  and  increased  interest  and 
support  by  the  administration  and  the  Congress,  moderate  expan- 
sion has  been  possible  in  the  staff  and  in  a  number  of  the  activities 
of  the  Geological  Survey  during  the  fifty-second  year  of  its  existence. 
Especially  noteworthy  has  been  the  growth  in  geologic  investiga- 
tions and  studies  of  water  resources.  Geologic  work  was  strength- 
ened by  an  increase  in  the  appropriation  "  for  geologic  surveys  "  and 
hj  the  granting  of  a  new  fund  "  tor  fundamental  research  in  geologic 
science^'  which  permitted  the  beginning  of  studies  in  some  of  the 
many  problems  that  have  long  awaited  attention.  Broadened  in- 
vestigations of  the  surface  and  underground  waters  of  the  country 
were  made  possible  by  increased  funds  appropriated  as  a  recognition 
by  Congress  of  the  national  interest  in  this  vital  natural  resource. 

RESIGNATION  OF  THE  DIRECTOR 

December  22, 1930,  George  Otis  Smith  resigned  as  Director  of  the 
Geological  Survey  to  accept  the  appointment  as  chairman  of  the 
reorganized  Federal  Power  Commission. 

A  member  of  the  Geological  Survey  since  1896,  Doctor  Smith  be- 
came its  fourth  director  on  May  1,  1907,  and  served  in  that  capacity 
continuously  until  1930,  except  for  about  10  months  in  1922  and  1923 
while  a  member  of  the  United  States  Coal  Commission.  Thus  he 
has  been  at  the  head  of  the  Geological  Survey  for  almost  half  of  its 
existence,  during  a  time  of  rapioly  growing  public  and  industrial 
recognition  of  the  value  of  geology  in  the  practical  affairs  of  the 
Nation.  To  him  the  Geological  Survey  owes  much  for  his  example 
of  unswerving  official  integrity  and  for  his  insistence  upon  loyalty  to 
the  ideals  of  public  service.  The  practical  application  of  science  to 
the  public  welfare  was  his  objective  throughout  his  directorship — an 
objective  to  be  attained  only  by  a  constant  search  for  facts  and  hj 
their  accurate  and  fearless  statement.  Introduction  of  sound  busi- 
ness methods  and  the  encouragement  of  cordial  relations  with  the 
public  were  factors  in  the  smooth  functioning  of  the  organization 
during  his  incumbency. 

Under  Director  Smith's  administration  the  Geological  Survey  has 
grown  greatly  in  the  extent  and  scope  of  its  activities.  During  the 
fiscal  year  1931  the  direct  Federal  appropriations  were  nearly  twice 
and  the  total  funds  available  from  Federal  and  State  sources  for 
work  by  and  under  supervision  of  the  Geological  Survey  were  nearly 
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three  times  as  large  as  the  corresponding  funds  in  1907,  the  first  year 
of  his  directorship. 

The  selection  of  Doctor  Smith  b^p  the  President  to  head  the  Federal 
Power  Commission  was  a  recognition  of  his  success  as  an  adminis- 
trator and  of  the  important  position  that  the  Geolo^cal  Survey  has 
taken  for  years  under  his  direction  in  the  conservation  of  water  and 
power  resources  and  their  development  in  the  public  interest. 

PUBLICATIONS  OF  THE  YEAR 

The  following  publications  were  issued  during  the  fiscal  year  1931 : 

Fifty-first  Annual  Report  of  the  Director  of  the  Geological  Surrey. 

PBOIBSIOirAL  PAPI88 

100.  The  coal  fields  of  the  United  States,  by  M.  R.  CampbeU  and  J.  A. 
Bownocker. 

159.  The  Upper  Cretaceous  floras  of  Alaska,  by  Arthur  HolUck,  with  a  descrip- 
tion of  the  plant-bearing  beds,  by  G.  C.  Martin. 

leo.  Geologic  history  of  the  Yosemite  Valley,  by  F.  E.  Matthes. 

165-D.  Geology  of  the  Big  Snowy  Mountains,  Mont,  by  Frank  Reeves. 

165-E.  The  kaolin  minerals,  by  C.  S.  Ross  and  P.  F.  Kerr. 

BUIXJBTINS 

812.  Contributions  to  economic  geology  (short  papers  and  preliminary  reports). 

1029,  Part  II,  Mineral  fuels. 

813.  Mineral  resources  of  Alaska,  report  on  progress  of  investigations  in  1928. 

by  P.  S.  Smith  and  others. 
813-D.  Notes  on  the  geology  of  upper  Nisina  River,  by  F.  H.  Mofflt. 

814.  Geology  and  ore  deposits  of  the  Wood  River  region,  Idaho,  by  J.   B. 

Umpleby,  L.  G.  Westgate,  and  C.  P.  Ross,  with  a  description  of  the 
Minnie  Moore  and  near-by  mines,  by  D.  F.  Hewett 

815.  Geology  and  mineral  resources  of  northwestern  Alaska,  by  P.  S.  Smith  and 

J.  B.  Mertie,  jr. 
817.  Boundaries,  areas,  geographic  centers,  and  altitudes  of  the  United  States 
and  the  several  States,  with  a  brief  record  of  important  changes  iu 
their  territory  and  government  (2d  edition),  by  H  M.  Douglas. 

819.  The  Wasatch  Plateau  coal  field,  Utah,  by  B.  M.  Spieker. 

820.  Nitrate  deposits  in  southeastern  California,  with  notes  on  deposits   iu 

southeastern  Arizona  and  southwestern  New  Mexico,  by  L.  F.  Noble. 

821.  Contributions  to  economic  geology  (short  papers  and  preliminary  reports), 

1930,  Part  I,  Metals  and  nonmetals  except  fuels. 
821-A.  A  graphic  history  of  metal  mining  in  Idaho,  by  C.  P.  Ross. 
821-B.  A  geologic  study  of  the  Madden  Dam  project,  Alhajuela,  Canal  Zone. 

by  Frank  Reeves  and  C.  P.  Ross. 
821-C.  Iron  ore  on  Canyon  Creek,  Fort  Apache  Indian  Reservation,  Ariz.,  by 

B.  F.  Burchard. 

822.  Contributions  to  economic  geology  (short  papers  and  preliminary  reports), 

1930,  Part  II,  Mineral  fuels. 

82:^-A.  Geology  and  mineral  resources  of  parts  of  Carbon,  Big  Horn,  Yellow- 
stone, and  Stillwater  Counties,  Mont,  by  R.  S.  Knappen  and  Q.  F. 
Moulton. 

822-C.  Bituminous  sandstone  near  Vernal,  Utah,  by  B.  M.  Spieker. 

823.  Bibliography  of  North  American  geology,  1919-1928,  by  J.  M.  Nickles. 
824-A.  Mineral  industry  of  Alaska  in  1929  and  administrative  report,  by  P.  S. 

Smith. 

825.  Microscopic  determination  of  the  ore  minerals,  by  M.  N.  Short. 

826.  Names  and  definitions  of  the  geologic  units  of  California,  by  M.  O.  Wil- 

marth. 
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620.  Geology  and  grround-water  resources  of  western  Sandoval  Ck)unty,  N.  Mex., 
by  B.  C.  Renick. 

622.  Surface-water  supply  of  the  United  States,  1926,  Part  II,  South  Atlantic 

slope  and  eastern  Gulf  of  Mexico  basins. 

623.  Surface-water  supply  of  the  United  States,  1926,  Part  III,  Ohio  River 

Basin. 
628.  Surface-water  supply  of  the  United  States,  1926,  Part  VIII,  Western  Gulf 
of  Mexico  basins. 

630.  Surface-water  supply  of  the  United  States,  1926,  Part  X,  The  Great  Basin. 

631.  Surface-water  supply  of  the  United  States,  1926,  Part  XI,  Pacific  slope 

basins  in  Gaiifomia. 

633.  Surface-water  supply  of  the  United  States,  1926,  Part  XII,  North  Pacific 

slope  drainage  basins :  B,  Snake  River  Basin. 

634.  Surface-water  supply  of  the  United  States,  1926,  Part  XII,  North  Pacific 

slope  basins;  G,  Pacific  slope  basins  in  Oregon;  and  lower  Golumbia 
River  Basin. 

635.  Surface-water  supply  of  Hawaii,  July  1,  1925.  to  June  30,  1926. 

636.  Gontributions  to  the  hydrology  of  the  United  States,  1929. 

637-B.  Preliminary  report  on  the  ground-water  supply  of  Mlmbres  Valley,  N. 

Mex.,  by  W.  N.  White. 
637-C.  Water-power  resources  of  the  McKenxie  River  and  its  tributaries,  Greg., 

by  B.  E.  Jones  and  H.  T.  Steams. 
641.  Surface  water  supply  of  the  United  States,  1927,  Part  I,  North  Atlantic 

slope  drainage  basins. 

643.  Surface  water  sqpply  of  the  United  States,  1927,  Part  III,  Ohio  River  Basin. 

644.  Surface  water  supply  of  the  United  States,  1927,  Part  IV,  St.  Lawrence 

River  Basin. 

645.  Surface  water  supply  of  the  United  States,  1927,  Part  V,  Hudson  Bay  an<l 

upper  Mississippi  River  basins. 

646.  Surface  water  supply  of  the  United  States,  1927,  Part  VI,  Missouri  River 

Basin. 

647.  Surface  water  supply  of  the  United  States,  1927,  Part  VII,  Lower  Missis- 

sippi River  Basin. 

648.  Surface  water  supply  of  the  United  States,  1927,  Part  VIII,  Western  Gulf 

of  Mexico  basins. 

649.  Surface  water  sui^ly  of  the  United  States,  1927,  Part  IX,  Colorado  River 

Basin. 

650.  Surface  water  supply  of  the  United  States,  1927,  Part  X,  The  Great  Basin. 
655.  Surface  water  supply  of  Hawaii,  July  1,  1926,  to  June  30,  1927. 

TOPOORAPHIO  AND  0THE8  MAPS 

[The  figures  in  parentheses  indicate  limiting  parallels  and  meridians  of  the  areas  covered] 

Montgomery  (32»  15'-32*'  30';  86*  15'-W  30'). 
Arizona  * 

Aguha  Mountains  (32*  30'-32'  45';  113**  15'-113'  30*). 

Hyder  (38**-33'  15';  113**  15'-113*'  30'). 

Kim  (32«  30'--32»  45' ;  113'  30'-113'  45'). 

Linskey  (33**  45'-34' ;  114»-114'  15'). 

Stoval  (32»  45'-33';  113*  30'-118'  45'). 
California : 

Compton  (33^  48'-33'  54';  118'  12'-118'  18'). 

Hamlin  School  (35*  37'  30"-S5'  46';  119**  22'  30"-119»  30'). 

Leonards  (35*  30'-35**  37'  30";  119*  22'  30"-119»  30'). 

McFarland  (35**  37'  30"-35**  45';  119*  7'  30"-119'  15'). 

Miramonte  Ranch  (35*  37'  30"-35*  45";  119*  30'-lt9*  37'  30"). 

Naval  Petroleum  Reserve  No.  1  (Elk  Hills  oil  field)   (35*  13'  30"-35*  20'; 
119*  18'— 119*  35'). 

Pond  (35^  37'  30"-36*  45';  119^  15'-119*  22'  30"). 

Wasco  (35*  80'-35*  37'  30" ;  119^  15'-119*  22'  30"). 
Colorado : 

Glenwood  Springs  (39*  30'-40* ;  107*-107*  30'). 

State,  scale  1  inch=8  miles. 
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Delaware  (see  Delaware-Maryland;  Delaware-New  Jersey;  New  Jersey-Dela- 
ware). 
Delaware-Maryland : 

Wyoming  (3r-59**  16';  76'  30'-75'  45'). 
Delaware-New  Jersey  (see  also  New  Jersey-Delaware)  : 

Smyrna  (39**  15'-39'  30';  75'  30'-75"  45'). 
District  of  Colombia  (see  Maryland-Yirginla-District  of  Colombia). 
Hawaii : 

Homoula  (19*  30'-19'  45';  155*»  15'-165*  30'). 

Kaohe  (19**  30'-19'*  45';  155**  30'-155'  45'). 
Idaho  (see  Wyoming-Montana-Idabo). 
Illinois  (see  also  Illinois-Missouri) : 

Danvers  (40*  30'-40'  45';  89'-89'  16'). 

Glasford  (40*»  30'-40**  45';  89*  45'-9a*). 

Hardin  (39*-39*  15';  90*  30'-^*  45'). 

Nebo  (39*  15'-39*  30';  90'  45'-01*). 

Normal  (40*  30'-40*  46';  88*  45'-89*). 

Steger  (41*  22'  30"-41**  30';  87*  37'  30"-87*  45'). 
Illinois-Missouri : 

Pearl  (39*  15'-39*  30';  90*  30'-90*  45'). 
Indiana  (see  Michigan-Indiana). 
Iowa: 

MitchellviUe  (41*  30'-41*  45';  93*  16'-98*  30*). 
Maine  (see  also  Maine-New  Hampshire) : 

Rumford  (44*  30'^4*  45';  70*  80'-70*  45'). 

Sandy  Bay  (45*  45'-46* ;  70**  15'-70*  30'). 

Square  Lake  (47*-47*  15';  68*  15'-68*  30'). 

Stockholm  (47*-47*  15';  68*-«8*  15'). 

Winterville  (46*  45'^7*  ;  68*  30'-68*  45'). 
Maine-New  Hampshire: 

Moose  Bog  (45*  15'-45*  30' ;  71*-71*  15'). 
Maryland  (see  Delaware-Maryland;  Mary  land- Virginia-District  of  Columbia). 
Maryland-Virginia-District  of  Columbia: 

Washington  and  vicinity  (road  map)    (38*  30'^39*  30';  76**  30'~77*  SC). 
scale  1  inch =4  miles. 
Michigan  (see  also  Michigan-Indiana) : 

Benton  Harbor  (42*-42*  15';  86*  15'-86'*  30'). 

FennviUe  (42*  30'-42*  45';  86*-86'*  15'). 

Hartford  (42*-42*  15';  86*-86*  15'). 

South  Haven  (42''  15'-42*  30';  86*  15'-86*  30*). 
Michigan-Indiana : 

Niles  (41*  45'-42* ;  86*  15'-86*  30'). 
Minnesota   (see  Wisconsin-Minnesota). 
Missouri   (see  also  Illinois-Missouri) : 

Coldwater  (37*  15'-^7*  30';  90*  15'-90*  30'). 
Montana   (see  Wyoming-Montana-Idaho). 
New  Hampshire  (see  also  Maine-New  Hampshire;  Vermont-New  Hampshire) : 

Cardigan   (43*  30'--43*  45';  71*  45'-72'). 
New  Jersey-Delaware  (see  also  Delaware-New  Jersey)  : 

Bay  Side  (39*  15'-«9*'  30';  75*  15'-75*  30'). 
New  Mexico : 

Tucumcari   (35*-35*  30';  103*  80'-104'*). 
North  Dakota: 

Devils  Lake  (48*-48*  15';  98*  46'-9d*). 

Drake  (47*  45'-48*  ;  100*  15'-100*  30'). 

Hamar  (47*  45'-48°  :  98*  30'-98*  45'). 

Pekin  (47*  45'-48'' ;  98*  15'-98*  30'). 
Oklahoma : 

McLoud  (35°  15'-35*  30';  97*-97*  15') 
Oregon : 

Mount  Jefferson  (44*  30'-45* ;  121*  30'-122*). 
Pennsylvania : 

Tidioute  (41*  30'-41*  45';  79*  15'-79*  30'). 
^Fennessee  * 

Erin  (36*  15'-36*  30';  87°  30'-87*  45'). 
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Bassett   (33'  15'-«3'  30';  94**  80'-94'  46'). 

Belton  (31^-51*  16';  97**  le'-O?"  30'). 

CarroUton  (32'*  45'-33* ;  96''  45'-97''). 

Grapevine  (32»  45'^33'* ;  97'*-«7'  16'). 

Ivan  (32''  45'-33'' ;  98'*  80'-98'*  45'). 

KUleen  (31''-31''  15';  97"  SO'-W*  45'). 

Lockhart  (29"*  45'-30'* ;  97'*  30'-97'*  46'). 

Riciiland  Springs  (31**  le'-Sl**  30';  98''  45'-99'*). 

Santo  (32'*  30'-52'*  45';  98'*-98'  15'). 

Seguin   (29'*  30'-29'»  45';  97**  45'-98'*). 

State,  oil  and  gas  fields,  scale  1 :  750,000.    2  sheets. 

Tilden  (28'*  15'-28'*  30';  98'*  30'-98'*  45'). 

Tolar  (32''  15'-52'»  30';  97'*  45'-98'*). 

Tordia  (28'*  45'-29' ;  98'*-98'*  15'). 

Whitsett  (28"*  30'-28'  45';  98**  15'-98'*  30'). 
Vermont  (see  also  Vermont-New  Hampshire)  : 

Hyde  Park  (44**  30'-44'*  45' ;  72''  30'-72'*  45'). 
Vermont-New  Hampshire: 

Bellows  Falls  (43'*-43'*  15';  72'*  15'-72'*  80') 
Virginia  (see  also  Maryland- Virginia-District  of  Ck)lumbia)  : 

Max  Meadows  (36''  45'-57'* ;  80'*  45'-81''). 

Speedwell  (36"*  45'-37'* ;  81»-«1'*  15'). 

University  (38'*-38'*  15';  78**  30'-78'*  45'). 

Warrenton  (38''  80'-38'*  45';  77"*  46'-78'*). 
Washington : 

Chewelah  (48'*-48'  30*;  111''  30'-118'*). 

Steamboat  Mountain  (46'*-46'*  80';  121'*  80'-122'*). 
Wisconsin-Minnesota : 

La  Crosse  (43°  45'-44'* ;  91'*-«1'*  15'). 
Wyoming  (see  also  Wyoming-Montana-Idaho)  : 

State,  oil  and  gas  fields,  scale  1  inch =8  miles. 
Wyomiug-Montana-Idaho : 

YeUowstone  National  Park  (44**  10'-45'* ;  109°  50'-lll''  5')  scale  1  inch= 
2  miles. 

THE  YEAR'S  OPERATIONS 

Among  the  outstanding  publications  of  the  year  are  Professional 
Paper  160,  on  the'  geologic  history  of  the  Yosemite  Valley,  setting 
forth  the  results  of  years  of  study  by  a  geologist  who  is  expert  at 
interpreting  land  forms;  Bulletin  817,  a  revised  edition  of  the  fasci- 
nating story  of  the  boundaries  of  the  United  States  and  the  several 
States;  Bulletin  823,  a  cumulated  bibliography  of  North  American 
geology  for  1919-1928,  supplementing  the  indispensable  bibliography 
for  1785-1918  contained  m  Bulletins  746  and  747;  and  Bulletin  825, 
a  detailed  description  of  methods  that  have  proved  satisfactory  in 
the  microscopic  determination  of  the  ore  minerals,  with  tables  show- 
ing distinctive  properties  of  the  minerals  and  an  account  of  short 
cuts  that  may  be  used  in  identifying  them. 

A  summary  of  the  year's  operations  is  given  below. 

GEOLOGIC  WORK 

Research  In  geologic  science,  which  has  always  formed  an  essential  part  of 
the  Geological  Survey's  work  but  has  been  relatively  overshadowed  by  the 
greatly  increased  demand  for  work  in  applied  geology,  has  been  expanded  by 
means  of  the  new  item  for  that  specific  purpose  included  in  the  annual  appro- 
priation  act,  providing  a  fund  of  $100,000. 

The  special  5-year  potash  exploration  program  authorized  in  1926  was  com- 
pleted, four  sites  for  core  tests  having  been  recommended  by  the  Geological 
Survey  to  the  Bureau  of  Mines  during  the  year — two  In  New  Mexico,  one  ii 
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Texas,  and  one  in  Washington.  The  total  number  of  sites  thus  recommended 
during  the  five  years  is  24,  all  but  one  in  New  Mexico  and  Texas.  As  a  resnlt 
of  these  explorations  one  company  has  sunk  a  shaft  and  begun  commercial 
production  in  the  New  Mexico  field.  The  geologic  conditions  of  the  areas 
investigated  are  similar  to  those  of  the  German  potash  area,  and  substantial 
bodies  of  certain  potash  minerals  that  are  apparency  thick  enough,  rich  enough, 
and  shallow  enough  to  Justify  extensive  mining  operations  have  been  discovered. 
Geologic  work  was  done  in  38  States  and  Hawaii,  and  in  this  work  many 
State  and  Government  agencies  and  nongovernmental  scientific  organizations 
continued  to  cooperate. 

EXPLORATIONS  IN  ALASKA 

The  work  of  the  Geological  Survey  in  Alaska  is  in  large  part  pioneer  service 
under  frontier  conditions,  though  airplanes  are  being  used  for  transportation  to 
some  of  the  remote  camps.  In  the  field  season  of  1980  an  area  of  944  square 
miles  in  southeastern  Alaska  was  topographically  mapped  on  a  drainage  base 
compiled  from  the  Navy  Department  aerial  photograjdis ;  the  Taku  district,  east 
of  Juneau,  was  examined  in  view  of  the  recent  discovery  of  ore  deposits  there ; 
parts  of  the  Kantishna  and  Bonnifield  districts  and  the  Alaska  Bange  were 
studied  with  the  object  of  finding  tonnage  for  the  Alaska  Railroad ;  an  area  of 
2,400  square  miles  in  southwestern  Alaidca  north  of  Bristol  Bay  was  surveyed 
topographically;  and  the  drainage  and  geologic  features  of  600  square  miles 
between  the  Yukon  and  Porcupine  Rivers  were  mapped  on  a  reconnaissance 
scale.  The  broad  survey  of  recent  mining  developments,  the  collection  of  min- 
ing statistics,  and  the  supervision  of  operations  under  coal  and  oil  leases  on 
Government  lands  were  continued.  Progress  in  compiling  drainage  maps  from 
the  Navy  Department  aerial  photographs  added  about  1,000  square  miles  to 
the  areas  thus  covered. 

At  the  end  of  the  fiscal  year  work  had  been  started  on  eight  field  projects, 
including  reconnaissance  topograjdiic  mapping  and  mining  studies  in  southeast- 
ern Alaska  and  the  Copper  River  Valley;  geologic  investigations  near  Glacier 
Bay,  in  the  Alaska  Range,  and  in  the  Yukon-Tanana  region ;  and  geologic  and 
topographic  surveys  in  southwestern  Alaska.  In  addition  to  these  projects  an 
extensive  investigation  has  been  begun  under  a  special  appropriation  to  the 
Alaska  Railroad  to  discover  resources  that  may  contribute  to  railroad  tonnage, 
funds  being  transferred  to  the  Geological  Survey  for  this  purpose.  Under  this 
project  examinations  are  being  made  in  eight  specific  areas,  besides  a  general 
study  of  nonmetallic  mineral  resources  throughout  the  railiy>ad  belt. 

TOPOGRAPHIC  MAPPING 

The  topographic  maps  prepared  as  an  essential  base  for  detailed  geologic 
mapping  have  proved  to  have  hundreds  of  other  uses,  and  the  general  realiza- 
tion of  their  value  is  shown  in  the  increasing  funds  made  available  by  States 
and  other  Federal  units  for  cooperation  in  Uiis  work.  The  State  cooperative 
funds  during  the  year  amounted  to  $428,781.88,  and  were  furnished  by  21 
States,  2  counties,  and  Hawaii.  The  area  mapped  during  the  year  amounted 
to  18,283  square  miles,  and  the  total  area  now  mapped  is  1,866,988  square  miles. 
Nine  States,  the  District  of  Columbia,  and  Hawaii  are  completely  mapped, 
and  the  percentages  in  the  other  States  range  from  8  in  Florida  to  ^.6  in  New 
Hampshire.  Of  the  continental  United  States,  exclusive  of  Alaska,  44.6  per 
cent  has  been  mapped.  Compilation  of  cidture  and  drainage  maps  from  aerial 
photographs  was  continued,  the  increasing  use  of  these  photographs  attesting 
to  the  value  of  this  new  adjunct  to  topographic  mapping.  Surveys  of  the  pro- 
posed Great  Smoky  Mountain  National  Park  were  continued,  and  surveys  of 
the  proposed  Shenandoah  and  Manmioth  Cave  National  Parks  were  com- 
pleted. There  was  a  large  increase  in  the  number  of  surveys  requested  by 
other  departments  and  bureaus,  including  the  Navy  Department,  War  Depart- 
ment, Department  of  Justice,  Forest  Service,  Corps  of  Engineers,  National 
Park  Service,  Federal  Power  Commission,  and  Indian  Service. 

INVESTIGATIONS  OF  WATER  RESOURCES 

The  work  on  water  resources  consists  primarily  of  research  and  investiga- 
tion— the  collection  of  facts  in  regard  to  the  quantity,  quality,  availability,  and 
utilization  of  water.    The  widespread  interest  in  the  avaUabillty  of  water 
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for  mauy  uses  has  led  to  a  persiBtent  and  increasing  demand  for  reliable  data 
that  would  serve  as  a  basis  for  safe  and  sane  developments.  The  work  is 
(lone  largely  in  cooperation  with  other  Government  organisations,  with  State, 
county,  and  municipal  agencies,  and  with  permittees  and  licensees  of  the 
Federal  Power  Commission.  The  amount  expended  by  State,  county,  and 
municipal  agencies  for  such  work  during  the  year,  in  part  directly  and  in  part 
through  the  Geological  Survey,  was  $481,648.72.  This  sum  covered  work  in  40 
States  and  Hawaii.  Including  the  cooperative  work,  the  study  of  surface 
waters,  which  consists  primarily  of  the  measurement  of  the  flow  of  streams, 
was  carried  on  in  47  States,  the  District  of  Columbia,  and  Hawaii,  in  which 
at  the  end  of  the  year  2,863  gaging  stations  were  being  maintained.  The 
work  on  ground-water  resources  has  been  planned  to  meet  the  more  and  more 
exacting  public  demand  for  precise  infommtion  with  increasing  need  for  tlie 
water.  Investigations  relating  to  ground  water  or  power  and  reservoir  sites 
were  made  in  19  States  and  Hawaii  Research  into  the  principles  of  hydrol- 
ogy has  been  continued  in  order  to  provide  a  more  secure  basis  for  ground- 
water investigations.  Cooperation  was  continued  with  well  drillers'  associa- 
tions with  a  view  to  developing  higher  standards  and  better  results  in  water- 
well  drilling.  The  work  on  quality  of  water  involved  the  examination  of 
1,G67  samples  of  water.  Studies  of  the  dissolved  and  suspended  matter  in  the 
Colorado  River  and  its  tributaries  were  continued.  The  investigations  of 
power  resources  included  the  preparation  of  monthly  and  annual  reports  on 
the  production  of  electricity  and  consumption  of  fuel  by  public-utility  power 
plants. 

WORK  IN  CLASSIFYING  AND  LEASING  PUBUC  LANDS 

The  classification  of  public  lands  with  respect  to  their  ndneral,  water  power, 
and  agricultural  value  and  the  technical  supervision  of  mineral  and  power 
development  on  such  lands  and  of  mUieral  development  on  Indian  lands  were 
continued  in  20  States  and  Alaska.  The  number  of  cases  involving  land  dassi- 
flcatlon  acted  on  during  the  year  was  14,774,  and  the  results  accomplished 
include  net  decreases  of  197,430  acres  in  the  area  of  outstanding  coal  with- 
drawals and  of  15,475  acres  in  outstanding  petroleum  withdrawals.  At  the 
end  of  the  year  the  total  area  classified  as  mineral  in  character  amounted 
to  36,433,446  acres  in  14  States  and  Alaska,  and  the  outstanding  mineral  with- 
drawals to  46,366,368  acres  in  14  States.  Definition  of  the  "known  geologic 
structure*'  of  producing  oil  and  gas  fields  was  continued,  and  at  the  end  of 
the  year  the  net  area  so  defined  was  778,851  acres  in  seven  States.  Investiga- 
tions to  obtain  information  for  dasaifying  public  land  with  respect  to  its 
value  for  the  development  of  water  power  were  made  in  two  States.  There 
was  a  net  decrease  of  51382  acres  in  the  area  included  in  power  reserves, 
making  a  total  of  6,536,473  acres  in  21  States  and  Alaska,  on  which  about 
15,000,000  continuous  horsepower  can  be  developed.  The  net  decrease  in 
enlarged-homestead  designations  was  234,844  acres,  making  a  total  outstanding 
of  317,484,532  acres  in  14  States,  and  the  net  increase  in  stock-raising  home- 
stead designations  was  1^232,728  acres,  making  a  total  outstanding  of  122,- 
778,718  acres  in  19  States.  There  was  a  net  increase  of  8,530  acres  in  public 
water  reserves,  and  the  total  outstanding  is  now  438,353  acres  in  12  States. 
The  supervisory  work  on  public  lands  subject  to  the  mineral  leasing  laws  was 
increased  by  the  issuance  of  140  leases,  263  permits,  and  33  licenses,  covering; 
433,278  acres,  and  decreased  by  1,721  cancellations  and  expirations  of  leases, 
permits,  and  licenses.  The  production  of  petroleum  on  such  lands  during  the 
year  was  23,821,111  barrels,  of  natural  gas  41,962,184,000  cubic  feet,  and  of 
gasoline  111,499,598  gallons,  on  which  the  royalty,  rentals,  and  bonuses  amounted 
to  $3,206315.  The  production  of  coal  on  such  lands  was  3,053,189  tons,  of 
phosphate  rock  69,065  tons,  of  jiotash  4,727  tons,  and  of  sodium  salts  30,257 
tons,  on  which  the  royalty,  rentals,  and  bonuses  amounted  to  $401,(^1.  Super- 
vision over  oil  and  gas  operations  on  naval  petroleum  reserves  was  continued, 
and  the  total  production  was  5,590,418  barrels  of  petroleum,  5,123,456,000  cubic 
feet  of  natural  gas,  and  22,748,665  s^ons  of  gasoline,  on  which  the  royalty 
value  was  $1,255,656.  Inspectional,  regulatory,  and  advisory  service  was  ren- 
dered in  connection  with  the  leasing  of  mineral  deposits  on  Indian  lands  in  eight 
»^tates.  In  general  the  demands  for  engineering  advice  and  assistance  are 
increasing  as  the  supervisory  duties  under  the  leasing  laws  are  more  clearly 
defined  and  enlarged  and  as  the  competence  and  impartiality  of  the  supervisors 
become  more  widely  known. 
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PUBUCATIONS 

There  were  increases  of  15  per  cent  in  the  number  of  manuscript  pages 
edited  and  of  25  per  cent  in  the  number  of  drawings  and  photographs  pre- 
pared for  illustrations  during  the  year  but  decreases  of  10  per  cent  in  the 
number  of  proofs  receiyed  and  read,  of  39  per  cent  in  number  of  publications 
issued,  and  of  36  per  cent  in  number  of  pages  in  the  new  publications.  The 
number  of  publications  in  press  at  the  end  of  the  year  was  60,  as  compared 
with  31  at  the  end  of  the  fiscal  year  1930.  There  was  a  decrease  of  14  per  cent 
in  new  or  revised  maps  issued  but  an  increase  of  32  per  cent  in  reprinted 
maps.  The  publications  of  the  year  consisted  of  47  books  and  pamidilets  of  the 
regular  series,  78  new  or  revised  maps,  192  reprinted  maps,  a  seventh  reprint  of 
"  Suggestions  to  authors,*'  and  numerous  circulars,  lists  of  publications,  etc 
The  total  number  of  pages  in  the  new  book  publications  was  8,047.  In  addi- 
tion to  the  publications  in  the  regular  series,  62  brief  reports,  a  few  of  th^n 
accompanied  by  maps,  were  issued  in  mimeographed  form  as  memoranda  for 
the  press.  The  publications  distributed  numbered  897,431,  of  which  4,009 
folios  and  651,907  maps  were  sold  for  $^,788.68. 

GEOLOGIC  BRANCH 

T,  W,  STANTON,  AtUnt  OdtiCmhtM 

ORGANIZATION  AND  PERSONNEL 

•    The  administration  of  the  geologic  branch  continued  during  the 
year  to  be  conducted  through  11  sections,  as  follows : 

Paleontology  and  stratigraphy,  J.  B.  Beeside,  Jr.,  geologist,  acting  in  charge. 
Geology  of  metalliferous  deposits,  G.  F.  LoughUn,  geologist,  in  charge. 
Geology  of  areal  and  uonmetalliferous  deposits,  G.  R.  Mansfield,  geologist,  in 
charge. 
Geology  of  iron  and  steel  metals,  E.  F.  Burchard,  geologist,  in  charge. 
Glacial  geology,  W.  C.  Alden,  geologist,  in  charge. 
Coastal  Plain  investigations,  L.  W.  Stephenson,  geologist,  in  charge. 
Geology  of  fuels,  H.  D.  Miser,  geologist,  in  charge. 
Volcanology,  T.  A.  Jaggar,  Jr.,  volcanologist,  in  charge. 
Petrology,  C.  S.  Ross,  geologist,  in  charge. 
Chemistry  and  physics,  R.  C.  Wells,  chemist,  in  charge. 
Geologic  map  editing,  G.  W.  Stose,  geologist,  in  charge. 

On  December  23,  1930,  W.  C.  Mendenhall,  chief  geologist,  became 
acting  director,  and  from  that  date  to  the  end  of  the  fiscal  year 
T.  W.  Stanton  was  acting  chief  geologist  and  J.  B.  Reeside,  jr., 
succeeded  Mr.  Stanton  in  charge  of  the  section  of  paleontology  and 
stratigraphy. 

The  professional  force  at  the  end  of  the  year  included  134  geologists 
of  various  grades,  many  of  whom  are  not  employed  continuously,  9 
chemists,  and  3  physicists.  During  the  year  there  were  2  reinstate- 
ments (1  senior  geologist  and  1  geologist),  22  appointments  (1  geolo- 
gist, 11  assistant  geologists,  7  junior  geologists,  2  chemists,  and  1 
ghysicist),  1  resignation,  and  2  transiers  to  other  branches  in  the 
reological  Survey.  On  May  16  there  were  six  transfers  to  temporary 
duty  in  the  Alaskan  branch.  The  subprofessional  force  comprises  7 
draftsmen  (2  temporary),  1  chief  scientific  aid,  12  scientific  aids,  2 
scientific  helpers,  and  1  skilled  laborer,  the  changes  being  8  appoint- 
ments (2  draftsmen,  4  scientific  aids,  and  2  scientific  helpers)  and  1 
resignation  (scientific  aid).  In  the  clerical  force  there  were  7  acces- 
sions and  4  separations,  leaving  a  total  of  30  clerks  of  various  grades. 
3  of  whom  are  temporary. 


GEOLOGIC  BBAKCH  11 

ALLOTMENTS  AND  EXPENDITURES 

The  funds  available  for  the  work  of  the  geologic  branch  for  the 
fiscal  year  were  as  follows: 

Geologic  surveys $400, 000 

Research  In  geologic  science 100,000 

Volcanologlc  surveys 21, 000 

Classiflcation  of  lands 17,000 

Investigating  potash  deposits • 12,500 

Repayments  from  other  Federal  departments 1, 460 

Repayments  from  State  and  other  cooperating  organi- 
zations    48, 599 

600,559 

The  expenditures  from  these  funds  may  be  classified  approximately 
as  follows: 

Geologic  Investigations  (economic  and  scientific,  including 

volcanologic) $477, 741 

Supervision,  administration,  services  of  clerical,  techni- 
cal, and  skilled-labor  forces,  etc 115, 221 

Unexpended  balances 7, 597 

600.559 

FUNDAMENTAL  RESEARCH  IN  GEOLOGIC  SCIENCE 

In  the  Geological  Survey  appropriation  for  the  fiscal  year  1931 
there  was  a  new  item,  "  For  fundamental  research  in  geologic  sci- 
ence, $100,000."    This  does  not  mean  that  research  in  geologic  science 
had  been  neglected  throughout  the  previous  51  years  of  the  Geologi- 
cal Survey's  existence.    From  the  very  beginning  part  of  its  energy 
has  been  devoted  to  the  development  of  tne  general  principles  and 
the  discovery  of  the  fundamental  facts  on  which  the  science  of  geol- 
ogy is  based.    The  nature  of  the  work  and  the  character  of  the  men 
engaged  in  it  have  made  this  necessary.    The  description  of  a  min- 
eral deposit  of  economic  importance  involves  not  only  its  present 
character  and  extent  but  also  some  discussion  of  how  and  why  and 
when  it  was  formed  and  what  change  it  has  since  undergone.    The 
mapping  of  the  glacial  deposits  that  are  so  widely  distributed  in  the 
northern  part  of  the  country  and  at  high  altitudes  farther  south  has 
naturally  led  to  the  working  out  of  the  very  complex  history  of 
glaciation  on  this  continent.    The  search  for  oil,  gas,  coal,  and  other 
needed  materials  associated  with  sedimentary  rocks  has  called  for 
very  detailed  studies  of  the  stratigraphy  and  lithology  of  such  rocks 
and  of  the  structure  developed  in  them  by  earth  movements.    The 
now  well-known  fact  that  throughout  geologic  time,  so  far  as  sedi- 
mentary history  is  concerned,  there  has  been  a  regular  succession  of 
faunas  and  floras  on  the  land  and  in  the  sea  has  justified  detailed 
work  in  paleontology  as  a  means  of  determining  the  succession  and 
correlation  of  stratified  rocks  over  wide  areas  and  as  an  aid  in  dating 
other  geologic  events,  such  as  mountain  building,  mineralization,  and 
faulting.    It  has  been  necessary  to  study  the  chemical  and  mineral 
composition  of  igneous  rocks  and  their  alteration  by  weathering  or 
metamorphism.   l^opular  interest  has  called  for  the  description  and 
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explanation  of  great  scenic  features  such  as  the  Yosemite  Valley  and 
Yellowstone  National  Park.  All  these  are  research,  and  they  with 
similar  studies  have  all  been  carried  on  by  the  Geological  Survey  so 
far  as  its  means  would  allow  throughout  its  history,  but  as  the  popu- 
lation of  the  country  has  grown  and  the  use  of  our  mineral  resources 
has  very  greatly  increased,  the  demands  on  the  Qeological  Survey  for 
work  in  applied  geology  nave  increased  far  more  rapidly  than  the 
funds  and  trained  personnel.  For  these  reasons  the  work  in  pure 
research  has  proportionally  decreased  rather  than  increased  during 
the  last  quarter  of  a  century. 

The  increased  appropriation  this  year  for  geologic  surveys  and 
the  added  item  for  fundamental  research  have  permitted  the  Geologi- 
cal Survey  to  make  some  expansion  of  its  ordmary  activities  in  geo- 
logic investigation  and  to  oegin  work  on  a  comparatively  small 
number  of  research  problems  selected  from  a  mucn  larger  number 
that  have  long  awaited  study  but  have  been  necessarily  postponed 
because  neither  funds  nor  properly  trained  personnel  were  available. 
The  research  fimds  were  allotted  to  six  of  the  administrative  sections 
approximately  as  follows: 

Paleontology  and  stratigraphy ^ $42,000 

(Geology  of  areal  and  nonmetalliferous  deposits 13, 000 

Glacial  geology 13, 000 

Coastal  Plain  investigations 14, 000 

Petrology 8,000 

Chemistry  and  physics 10, 000 

100,000 

The  principal  research  projects  financed  by  this  fund  are  as 
follows: 

Cenozoic,  Mesozoic,  and  Paleozoic  stratigraphic  paleontology,  including 

both  animals  and  plants. 
Cretaceous  and  Tertiary  micropaleontology. 

Stratigraphy  and  paleontology  of  the  Atlantic  and  Gulf  Coastal  Plain. 
Geology  of  the  Marathon  Basin,  Texas — a  lower  Paleozoic  basin  in  a 

Cretaceous  area. 
Southern  California  batholiths. 
The  San  Andreas  rift  zone. 
Geology  and  geography  of  Death  Valley,  Calif. 
Glacial  geology  of  the  northern  Rocky  Mountain  region. 
Physiographic  history  and  development  of  the  Mississippi  River. 
Mineralogy   of   the   potash   minerals   and    of   the   southern    California 

pegmatites. 
Spectrographic  study  of  minerals  for  the  detection  of  rare  elements. 
Petrography  of  sedimentary  rocks. 

Development  of  methods  of  study  of  polished  sections  by  reflected  light. 
The  microstructure  of  clays. 
Siliceous  sediments  of  the  Monterey  group  in  California. 

With  the  carefully  selected  additions  already  made  to  the  profes- 
sional and  technical  staflf  and  their  training  in  Geological  Survey 
methods  during  the  year  and  with  a  considerable  number  of  compe- 
tent specialists  now  available  for  additional  appointments  when 
increased  funds  are  provided,  the  geologic  branch  is  prepared  for 
further  effective  and  much  needed  expansion  both  in  geologic  sur- 
veys, most  of  which  necessarily  involve  research,  and  in  the  funda- 
mental research  on  which  all  geologic  work  must  be  based. 
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POTASH  INVESTIGATIONS 

The  fifth  and  last  year  of  the  special  potash  exploration  program 
authorized  under  the  act  approved  June  25.  1926  (44  Stat.  768) , 
and  amended  March  8,  1927  (44  Stat.  13888) ,  was  ended  June  30, 
1931.  Under  this  program,  which  was  carried  out  in  cooperation 
with  the  Bureau  of  Mines,  the  G^olo^cal  Survey  selected  and  trans- 
mitted to  the  Bureau  of  Mines  the  locations  for  24  core-test  holes, 
to  be  drilled  under  the  auspices  of  the  Bureau  of  Mines.  Thirteen 
of  these  sites  were  in  New  Mexico— 1  in  Chaves  County,  7  in  Eddy 
County,  and  5  in  Lea  County;  10  in  Texas — 2  each  in  Cfrockett  and 
Upton  Counties,  and  1  eacn  in  Crane,  Ector,  Glasscock,  Loving, 
Keagan^  and  Winkler  Counties;  and  1  in  Utah,  in  Grand  County. 
As  indicated  by  the  location  of  the  sites  selected,  areas  in  New 
Mexico  and  Texas  were  considered  most  promising  for  the  discovery 
of  commercial  potash  beds,  and  the  explorations  were  accordingly 
confined  chiefly  to  those  States.  The  Permian  salt  basin  of  south- 
eastern New  Mexico  and  western  Texas  is  geologically  similar  to 
the  German  potash  area,  and  notable  showing  of  potash  had  been 
obtained  from  numerous  wells  drilled  for  oil  m  that  region.  Show- 
ings of  rich  potash  salts  had  also  been  disclosed,  however,  in  sev- 
eral wells  in  Grand  County,  Utah,  in  a  field  in  which  the  structural 
conditions  are  similar  to  those  of  the  Grerman  potash  field,  and  one 
site  for  core  drilling  was  therefore  selected  in  that  area  near  the  end 
of  the  drilling  program. 

During  the  year  ended  June  30, 1931,  recommendations  for  4  of  the 
Government  wells — 2  in  Eddy  County  N.  Mex.,  1  in  Lea  County, 
N.  Mex.,  and  1  in  Grand  Oounty,  tftah — were  submitted  to  the 
Bureau  of  Mines.  One  of  these  wells,  located  in  Eddy  County,  was 
completed  during  the  year,  as  were  3  wells — 1  in  Loving  County, 
Tex.,  and  2  in  Lea  County,  N.  Mex. — for  which  recommendations 
had  been  submitted  to  the  Bureau  of  Mines  during  the  preceding 
year.  Two  press  notices  giving  the  results  of  chemical  and  mineral- 
ogical  tests  of  the  cores  from  the  fifteenth,  sixteenth,  seventeenth, 
and  eighteenth  Government  tests,  located,  respectively,  in  Eddy, 
Chaves,  and  Lea  Counties,  N.  Mex.,  and  Loving  County,  Tex.,  were 
published. 

An  important  development  during  the  year  was  the  completion  of 
the  shaft  of  the  United  States  Potash  Co.  in  sec.  12,  T.  21  S.,  E. 
29  E.,  Eddy  County,  N.  Mex.,  and  the  beginning  of  commercial 
production  by  that  company.  Detailed  anal^ical  and  mineralogical 
work  on  samples  from  this  shaft  has  been  done  in  the  chemical  labo- 
ratory of  the  Geological  Survey. 

The  most  abundant  potash  mineral  found  in  all  the  tests  made  by 
the  Government  and  by  private  companies  in  the  salt  basin  in  New 
Mexico  and  Texas  is  polyhalite.  Substantial  bodies  of  this  mineral 
of  a  grade  comparable  with  that  of  salts  mined  abroad,  or  better, 
have  been  found  at  several  localities.  Core  tests  in  New  Mexico 
also  indicate  that  large  bodies  of  the  more  acceptable  chloride  salt 
sylvite  are  present  in  that  State  and  that  some  of  them  are  appar- 
ently thick  enough,  rich  enough,  and  shallow  enough  to  justify  min- 
ing operations.  Other  potash  minerals  recognized  in  the  region  are 
camaUite,  kainite,  langoeinite,  and  leonite. 


14  FIFTY-SECOND  REPOET  OF  GEOLOGICAL  SURVEY 

INTERNATIONAL  GEOLOGICAL  CONGRESS 

Guidebooks  for  the  excursions  of  the  International  Geological 
Congress  to  be  held  in  Washington  in  1933  are  being  prepared  by 
meniDers  of  the  Geological  Survey  and  other  geologists.  Mosd  of 
the  guidebooks  contain  contributions  by  several  authors. 

GEOLOGIC  MAP  OF  THE  UNITED  STATES 

The  compilation  and  preparation  of  a  geologic  map  of  the  United 
States  on  a  scale  of  1:2,500,000,  which  was  begun  about  two  years 
ago,  was  pushed  with  more  vigor  during  the  year.  By  the  end  of 
the  year  maps  of  36  States  were  finished,  and  considerable  progress 
was  made  on  the  rest.  The  engraving  of  geologic  boimdaries  was 
begun. 

WORK  IN  GEOLOGY  BY  STATES 

ALABAMA 

Further  field  studies  of  deposits  of  red  iron  ore  In  Etowah  and  St  Clair 
Counties  and  of  deposits  of  hrown  iron  ore  in  Bihb,  Chilton,  Clay,  Coosa, 
Shelby,  Talladega,  and  Tallapoosa  Counties  were  made  by  E.  F.  Borchard  in 
connection  with  his  studies  of  the  iron  ores  of  the  State  in  cooperation  witb 
the  Geological  Survey  of  Alabama.  A  report  on  the  red  iron  ores  of  north- 
eastern Alabama  is  nearing  completion. 

A  paper  on  the  economic  geology  of  the  Birmingham  district  has  been  pre- 
pared by  E.  F.  Burchard  for  inclusion  in  one  of  the  guidebooks  for  the  Inter- 
national Geological  Congress. 

D.  F.  Hewett  and  E.  F.  Burchard  examined  deposits  of  manganese  in  Cal- 
houn, Cherokee,  and  Etowah  Counties. 

Field  investigations  of  a  portion  of  the  Paleozoic  region  of  Alabama  were 
made  by  Miss  A.  I.  Jonas  to  gather  data  for  the  geologic  map  of  the  United 
States. 

C.  W.  Cooke  and  Ralph  W.  Stewart  examined  tyi)e  locations  of  Tertiary 
formations  of  Alabama. 

ARIZONA 

Manganese  deposits  near  Alamo,  Ariz.,  were  examined  by  D.  F.  Hewett,  and 
a  report  on  them,  with  B.  N.  Webber  as  Joint  author,  is  in  preparation. 

Examinations  of  the  geology  between  El  Paso,  Tex.,  and  San  Francisco, 
Calif.,  along  the  route  of  the  Southern  Pacific  lluilroad  were  made  by  N.  H. 
Darton  for  the  purpose  of  preparing  a  guidebook  to  the  route. 

A  report  on  correlation  of  Jurassic  sandstones  of  southeastern  Utah,  north- 
eastern Arizona,  southwestern  Colorado,  and  northwestern  New  Mexico  is  in 
preparation  by  J.  B.  Reeside,  jr.,  A.  A.  Baker,  and  C.  H.  Dane. 

The  geology  of  the  Tucson  quadrangle  is  being  studied  by  B.  N.  Moore  for 
the  purpose  of  revising  and  bringing  up  to  date  a  report  prepared  some  time 
ago  by  C.  F.  Tolman. 

David  White  has  in  preparation  a  preliminary  report  on  the  evidence  of  plant 
life  in  the  pre-Carabrian  formations  of  Arizona  and  Montana.  He  made  a  brief 
visit  to  the  Grand  Canyon  in  September,  1930. 

Publications:  BuUetins  820,  821-C.     (See  p.  4.) 

ARKANSAS 

The  report  on  the  geology  and  lead  and  zinc  deposits  of  northern  Arkansas 
by  E.  T.  McKnight,  prepared  under  cooperative  agreement  with  the  Arkansas 
Geological  Suney,  is  nearing  completion.  Further  field  studies  of  some  strati- 
graphic  problems  were  made  in  the  area  by  Mr.  McKnight  in  company  with 
H.  D.  Miser,  who  conferred  with  him  about  problems  of  correlation. 

A  paper  on  the  stratigraiihy  of  the  St.  Peter  sandstone  and  related  formations 
in  northern  Arkansas  Is  being  written  by  E.  T.  McKnight. 

The  diamond  mines  near  Murfreesboro,  Pike  County,  were  visited  by  H.  D. 
Miser  to  note  the  new  mining  development.    He  also  made  a  brief  examinatioD 
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of  niaDganese  deposits  at  Batesville.  and  he  has  in  preparation  a  paper  on 
compaction  of  sediments  at  the  Cason  manganese  mine,  Batesville,  for  publica- 
tion by  the  American  Association  of  Petroleum  Geologists. 

David  White.  H.  D.  Miser,  and  L.  G.  Henbest  spent  several  days  in  the 
FayettevUle  region  studying  the  formations  of  Carboniferous  age  with  the 
object  of  making  correlations  between  the  Ozark  and  Ouachita  regions,  and 
C.  B.  Read  collected  coal  samples  and  fossil  plants  from  the  Arkansas  coal 
fields. 

Studies  of  the  Morrow  formation  of  Arkansas  and  Oklahoma  were  made  by 
G.  H.  Girty,  who  also  continued  work  on  the  fauna  of  the  Batesville  sandstone. 

H.  D.  Miser,  together  with  several  midcontlnent  geologists,  prepared  a  road 
log  for  the  1931  field  trip  of  the  Kansas  Geological  Survey  through  the  Ouachita 
Mountains  of  Arkansas  and  Oklahoma,  and  with  P.  B.  King  and  C.  S.  Ross  he 
lield  a  field  conference  in  the  Ouachita  Mountains. 

A  paper  on  pre-Cretaceous  rocks  found  in  wells  in  the  part  of  the  Gulf 
Coastal  Plain  south  of  the  Ouachita  Mountains  was  submitted  by  H.  D.  Miser 
and  E.  H.  Sel lards  for  publication  in  the  bulletin  of  the  American  Association 
of  Petroleum  Geologists. 

CALIFORNIA 

Further  field  studies  in  continuation  of  the  investigations  and  report  began 
some  time  ago  by  W.  S.  W.  Kew  in  the  San  Pedro  Hills  area  were  conducted  by 
W.  P.  Woodring,  who  completed  field  examinations  of  the  area  'and  made 
progress  on  the  report.  Mr.  Woodring  is  also  preparing  a  guidebook  covering 
the  hills  for  the  International  Geological  Congress.  A  paper  by  Messrs.  Wood- 
ring  and  Kew  on  Tertiary  and  Pleistocene  deposits  of  the  San  Pedro  Hills  was 
submitted  for  publication  in  the  proceedings  of  the  Geological  Society  of  Wash- 
ington. Mr.  Woodring  also  submitted  a  paper,  " Epitonium  falladoaum**  for 
publication  in  Nautilus. 

A  stratlgraphic  and  structural  study  of  the  Kettleman  Hills  oil  and  gas  fields 
is  being  made  by  W.  P.  Woodring  and  Ralph  Stewart,  who  are  studying  the 
surface  structure  and  stratigraphy,  and  Ralph  Richards,  who  is  studying  the 
subsurface  and  economic  phases  of  the  field. 

A  revised  map  showing  the  oil  and  gas  fields  of  California  is  in  preparation 
by  G.  B.  Richardson. 

The  southern  California  batholiths  are  being  studied  by  E.  S.  Larsen.  In 
this  work  he  has  completed  the  detailed  mapping  of  the  southeast  comer  of 
the  San  Luis  Rey  quadrangle. 

Field  and  oflftce  studies  of  the  San  Andreas  rift  region  were  continued  by 
L.  F.  Noble  and  C.  L.  Gazin. 

A  reconnaissance  trip  into  Death  Valley  was  made  by  L.  F.  Noble,  W.  C. 
Mendenhall,  and  H.  G.  Ferguson  for  the  purpose  of  outlining  furture  work 
in  the  valley. 

A  scientific  study  of  the  siliceous  sediments  and  associated  rocks  of  the  Mon- 
terey group  was  started  by  M.  N.  Bramlette.  In  this  connection  he  examined, 
stratlgraphic  sections  of  Miocene  deposits  in  the  Los  Angeles  region,  measured 
sections  in  the  Topanga  Canyon,  in  the  Santa  Monica  Mountains,  and  made 
reconnaissance  examinations  in  the  Santa  Maria  region,  San  Joaquin  Valley, 
and  Puente  Hills. 

A  report  on  the  geomorphology  of  the  upper  San  Joaquin  Basin  by  F.  E. 
Matthes  is  in  preparation. 

Mr.  Matthes  Is  also  preparing  a  paper  on  the  Yosemite  region  for  a  guide- 
book for  the  International  Geological  Congress.  The  guidebook  for  the  South- 
ern Pacific  route  is  noted  under  Arizona. 

A  detailed  field  study  of  the  Grass  Valley  mining  district  is  in  progress. by 
W.  D.  Johnston,  jr.,  and  a  report  on  the  geology  and  ore  deposits  of  the 
Ivanpah  quadrangle,  California  and  Nevada,  is  in  preparation  by  D.  F.  Hewett. 

Work  in  the  Hawthorne  and  Tonopah  quadrangles,  parts  of  which  are  in 
California,  is  noted  under  Nevada. 

Pumicite  deposits  near  Bishop  were  examined  by  G.  R.  Mansfield  to  note 
their  mode  of  occurrence. 

The  report  on  the  copper  deposits  of  Plumas  County  by  Adolph  Knopf  Is  in 
preparation.  In  this  work  he  has  been  assisted  on  the  study  of  ores  in  the 
Engels  district  by  M.  N.  Short 

A  geologic  map  of  the  State  is  being  compiled  in  cooperation  with  the  Califor- 
nia Division  of  Mines. 
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S.  W.  Muller  made  a  field  study  of  tbe  Brock  shale,  Pit  shale,  and  Hosselkns 
limestone  in  the  Bedding  quadrangle. 

Work  in  the  Lassen  Volcano  Observatory  at  Mineral,  in  charge  of  R.  B. 
Finch,  consisted  of  continuous  operation  of  seismographs,  observations  of  tem- 
perature of  the  hot  springs,  measurements  of  movements  in  landslip  areas,  and 
studies  of  certain  flows  in  the  Lassen  Volcano  National  Park.  Mr.  Finch  sub- 
mitted a  paper  for  outside  publication  on  the  last  lava  flow  on  the  mainland 
of  the  United  States. 

Publications:  Professional  Paper  160;  Bulletins  820,  826.     (See  p.  4.) 

COLORADO 

Co(^peration  with  the  Geological  Survey  Board  of  the  State  of  Colorado  and 
the  Metal  Mining  Board  in  the  study  of  the  mining  districts  of  the  State  was 
continued  under  the  general  supervision  of  B.  S.  Butler,  and  a  progress  report 
on  cooperative  geologic  surveys  in  Colorado  for  the  year  1930  by  Mr.  Butler 
has  been  published  by  the  Colorado  Scientific  Society. 

The  study  of  the  mineralized  belt  of  the  Front  Range  was  extended  by  T.  S. 
Lovering  northeastward  from  Breckenridge  to  Jamestown  and  included  reex- 
amination of  features  in  the  Silver  Plume,  Georgetown,  Idaho  Springs,  and 
Central  City  areas  and  completion  of  a  detailed  study  of  the  Nederland  tungsten 
district  begun  in  1930.  The  report  on  the  Nederland  district  is  in  preparation 
by  Mr.  Lovering.  E.  N.  Goddard  continued  a  detailed  field  study  of  the 
Jamestown  district. 

In  the  San  Juan  region  work  has  been  continued  in  the  Ouray-Telluride  area 
by  W.  S.  Burbank  and  £.  B.  Eckel,  and  a  preliminary  report  on  the  structure 
of  the  Ouray  area  by  Mr.  Burbank  has  been  published.  The  detailed  report  on 
this  area  has  not  yet  been  prepared,  as  field  studies  covering  the  entire  region 
have  not  yet  been  completed.  Messrs.  Burbank  and  Eckel  also  made  some  ex- 
aminations in  the  Lake  City  area,  and  Messrs.  Butler,  Burbank,  and  Eckel  did 
preliminary  work  in  the  Silverton  district  and  made  examinations  in  the  La 
Plata  and  Plume  districts  with  a  view  to  possible  future  work  there.  In  tbe 
Rico  district  geologic  work  was  started  by  E.  T.  McKnight  and  Mr.  Butler.  The 
field  work  in  this  district  will  require  another  season  for  completion. 

Geologic  mapping  in  the  Galena  Mountain  area  was  begun  by  J.  W.  Vander- 
wilt  early  in  the  year,  and  a  preliminary  report  on  the  area  was  completed  for 
publication  by  the  Colorado  Scientific  Society.  The  geology  of  the  Snowmass 
area  as  a  whole  is  little  known,  and  geologic  mapping  must  be  carried  further 
before  it  will  be  possible  to  Judge  of  the  commercial  importance  of  the  mineral 
deposits  of  the  area. 

Field  work  in  the  Cripple  Creek  district  has  been  carried  on  by  A.  H.  Kosch- 
mann,  bringing  to  a  conclusion  the  work  which  G.  F.  Loughlin  has  been  doing 
there  for  several  years  past.    A  report  on  the  investigations  Is  under  way. 

Further  field  work  in  an  area  south  of  LeadviUe  was  done  by  C.  H.  Behre,  in 
the  Alma  region  by  B.  S.  Butler  and  J.  D.  Singewald.  and  in  the  North  Platte 
Gulch  area  by  J.  W.  Vanderwilt.  Detailed  reports  on  the  Leadville  district  by 
Mr.  Behre,  the  Alma  district  by  Messrs.  Singewald  and  Butler,  the  Climax  dis- 
trict by  Messrs.  Butler  and  Vanderwilt,  and  the  North  Platte  Gulch  area.  Alma 
district,  by  Mr.  Vanderwilt,  are  in  preparation  for  Geological  Survey  publica- 
tion. A  preliminary  geologic  map  of  the  Alma  mining  district,  accompanied  by 
a  short  text,  and  a  paper  on  the  Climax  molybdenum  deposits  by  Messrs.  Butler 
and  Vanderwilt  have  been  submitted  for  publication  by  the  Colorado  Scientific 
Society. 

Camotlte  deposits  of  southwestern  Colorado  and  southeastern  Utah  were 
examined  by  G.  F.  Loufrhlin  to  obtain  Information  wanted  by  Congress. 

A  paper  on  the  molybdenum-quartz  veins  in  Colorado,  by  J.  W.  Vanderwilt, 
was  presented  at  the  annual  meeting  of  the  Geological  Society  of  America. 

A  paper  on  deposition  features  of  the  Parting  quartzite  near  Alma,  by  Q.  D. 
Singewald,  was  submitted  to  the  American  Journal  of  Science,  and  another 
paper,  entitled  "Altenition  as  an  end  phase  of  Igneous  intrusion  in  sills  on 
Loveland  Mountain,  Park  County,**  by  Mr.  Singewald,  was  sent  to  Economic 
Geology. 

A  revision  of  the  general  geologic  map  of  western  Colorado  was  started  dur- 
ing the  year,  and  Mr.  Lovering  has  made  good  progress  for  the  northern  part 
of  the  Front  Range.  In  the  preparation  of  such  a  map  correlation  problems 
of  the  sedimentary  rocks  In  the  different  parts  of  the  State  have  been  studied. 
J.  Harlan  Johnson  has  been  engaged  on  a  study  of  the  Carboniferous  rocks,  and 
J,  B.  Beeside,  Jr.,  and  J.  S.  Williams  have  made  preliminary  correlations  of  the 
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Mesozolc  rocks.  A  report  by  Mr.  Johnson  on  tbe  Garl>oniferous  formations  of 
central  Colorado  is  well  advanced.  David  White  spent  several  weeks  in  a  study 
of  special  problems  In  cooperation  with  several  geol<^sts. 

A  guidebook  of  the  mineralized  area  of  western  Ck)lorado  for  the  Interna- 
tional Geological  Congress  is  being  prepared  by  Messrs.  Burbank  and  Lovering 
with  the  assistance  of  Messrs.  Eckel,  Goddard,  Johnson,  Lang,  Singewald,  and 
Vanderwllt. 

Further  field  work  was  done  by  E.  S.  Larsen  in  the  San  Juan  region  to  collect 
additional  data  for  his  comprehensive  report  on  the  geology  of  this  region. 

E.  T.  McKnight  prepared  a  discussion  of  a  paper  by  G.  E.  Collins,  entitled 
"  Localization  of  ore  bodies  in  the  San  Juan  region,**  for  publication  by  the 
Colorado  Scientific  Society.  , 

A  report  on  correlation  of  the  Jurassic  sandstones  of  southeastern  Colorado 
is  noted  under  Arizona. 

M.  R.  Campbell  continued  preparation  of  a  report  on  the  Mount  Harris  area, 
in  the  Yampa  coal  field,  and  of  a  detailed  report  covering  the  whole  field.  Mr. 
Campbell  spent  a  little  time  in  the  field  gathering  additional  data  for  Vae  report. 

A  semidetailed  structural  reconnaissance  examination  of  the  southern  part 
of  the  Julesburg  Basin  was  begun  in  June,  1031,  by  C.  H.  Dane  and  W.  G.  Pierce. 

In  connection  with  coal  classification  work,  M.  R.  Campbell  examined  coals  in 
the  Denver  district 

Edwin  Kirk  completed  and  submitted  for  publication  in  the  American  Journal 
of  Science  papers  on  early  Paleozoic  formations  of  Colorado. 

G.  H.  Girty  has  in  preparation  a  paper  on  new  species  of  Carboniferous  fossils 
from  Colorado. 

J.  B.  Beeside  completed  a  report  on  the  supposed  marine  Jurassic  Sundance 
in  the  foothills  of  the  Front  Range  for  publication  by  the  American  Association 
of  Petroleum  Geologists. 

A  chart,  in  three  sheets,  giving  a  correlation  of  the  named  geologic  units  iii 
Colorado,  by  M.  Grace  Wilmarth,  was  issued. 

CONNECTICUT 

Field  and  ofiice  studies  of  the  geology  of  portions  of  eastern  Connecticut  were 
made  by  Mrs.  E.  B.  Knopf  in  connection  with  the  preparation  of  material  for 
the  revised  geologic  map  of  the  United  States  a)id  of  material  which  she  is  con- 
tributing to  the  guidebook  of  this  section  of  the  country  for  the  International 
Geological  Congress.  Mrs.  Knopf  has  also  continued  her  study  of  meta- 
morphism  of  crystalline  schists  in  the  Clove  and  Millbrook  quadrangles. 

DISTRICT  OP  COLUMBIA 

A  guidebook  for  Washington  and  vicinity  for  the  International  Geological 
Congress  is  being  prepared  by  M.  R.  CampbelL 

FLORiDA 

A  second  paper  on  the  gastropods  of  the  Alum  Bluff  group  of  Florida  by 
Julia  Gardner  was  completed  and  submitted  for  publication  as  Professionsd 
Paper  142-0. 

A  study  of  Tertiary  mollusks  from  southern  Florida  was  made  by  W.  C. 
Mansfield,  and  the  results  have  been  embodied  in  a  report  that  has  been 
submitted  for  publication  in  the  Proceedings  of  the  United  States  National 
Museum.  Mr.  Mansfield  also  submitted  a  paper  on  Pliocene  fossils  from  lime- 
stone in  southern  Florida  for  Geological  Survey  publication. 

Field  work  in  collecting  fossils  and  geologic  data  on  the  Tampa  limestone 
in  western  and  north-central  Florida  was  done  by  W.  C.  Mansfield  in  coopera- 
tion with  the  Florida  Geological  Survey. 

GEORGIA 

C.  W.  Cooke  and  W.  H.  Monroe  continued  field  mapping  of  the  Cretaceous, 
Tertiary,  and  Quaternary  formations  of  the  Coastal  Plain  of  Georgia,  in 
cooperation  with  the  Georgia  State  Geological  Survey,  and  office  work  on 
the  compilation  of  material  for  a  geologic  map  of  Georgia.  L.  W.  Stephen- 
son did  field  work  on  the  Cretaceous  of  Georgia  for  this  map. 

Bliss  Anna  I.  Jonas  made  a  study  of  the  crystalline  areas  of  the  State  to 
collect  data  for  the  revised  geologic  map  of  Georgia  and  the  geologic  map 
of  the  United  States. 

D.  F.  Hewett  examined  manganeae  deposits  at  CartenrvVWft. 
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HAWAII 

In  the  Hawaiian  Islands,  the  headquarters  of  the  volcanologic  work  of  the 
Survey,  T.  A.  Jaggar,  Jr.,  and  his  assistants  continued  the  study  of  the 
volcanic  activity  in  the  islands.  Constant  observations  and  reports  were  made 
of  the  Halemauman  pit  of  Kiiauea  Volcano,  where  the  rim  cracks  and  changes 
were  measured  from  time  to  time,  and  of  the  activities  of  Mauna  Lea.  Seismo- 
graphs were  maintained  at  three  places  near  Kiiauea  Volcano  and  others  at 
Hilo  and  at  Kealakekua  in  the  Kona  district  Howard  Powers  continued  map- 
ping in  the  Kona  area,  and  carried  on  petrographic  studies  at  the  observatorj. 
The  Hawaiian  Volcano  Research  Association  continued  cooperation  in  these 
studies  and  in  the  publication  of  the  "  Volcano  Letter/*  issued  weekly  at 
the  observatory.  Seismograph  observations,  directed  by  Mr.  Jaggar,  are  main- 
tained also  in  Alaska,  at  Kodiak  and  Dutch  Harbor. 

IDAHO 

Investigations  of  the  geology  and  ore  deposits  of  south-central  Idaho,  partly 
in  cooperation  with  the  Idaho  Bureau  of  Mines  and  Geology,  were  continued 
by  C.  P.  Ross.  Field  examinations  were  made  in  the  Germania  Basin,  Wa^ 
ren  area,  and  Marshall  Lake  district,  and  mapping  of  the  Bayhorse  quadrangle 
was  continued.  T.  H.  Hite,  of  the  Idaho  Bureau  of  Mines,  continued  work 
in  the  Bayhorse  quadrangle  under  Mr.  Ross's  direction.  Edwin  Kirk  made 
stratigraphic  studies  in  the  Bayhorse  quadrangle  with  Mr.  Ross,  and  reports 
on  the  Ordovician,  Silurian,  and  Devonian  fossils  were  prepared  by  Mr. 
Kirk  and  on  fossil  plants  by  David  White.  R.  W.  Brown  reported  on  fossil 
plants  from  the  Challis  area.  Preliminary  reports  on  the  Bayhorse  quad- 
rangle and  on  the  geology  of  the  Eastern  Division,  Idaho  National  Forest, 
were  transmitted  to  the  Idaho  Bureau  of  Mines  and  Geology  for  publica- 
tion, and  a  paper  on  classification  of  lode  deposits  of  south-central  Idaho 
by  Mr.  Ross  was  transmitted  for  publication  in  Economic  Geology.  Reports 
on  the  Dome  district,  the  Marshall  Lake  and  Warren  districts,  the  Boulder 
Greek  district,  and  some  ore  deposits  in  Boise  Basin  have  been  prepared  bj 
Mr.  Ross.  A  report  on  the  geology  and  ore  deposits  of  the  Casto  quadrangle 
was  completed  and  transmitted  for  Geological  Survey  publication.  Progress 
has  been  made  by  Mr.  Ross  on  his  comprehensive  report  on  the  mining  dis- 
tricts of  south-central  Idaho  and  a  report  on  the  geology  and  ore  deposits  of 
the  Bayhorse  quadrangle.  Mr.  Ross  also  compiled  material  on  central  Idaho 
for  use  in  tlie  preparation  of  the  revised  geologic  map  of  the  United  States. 

G.  R.  Mansfield  spent  a  few  days  on  field  investigations  of  the  geology  and 
mineral  resources  of  the  Ammon  and  Paradise  Valley  quadrangles  for  the 
purpose  of  revising  previous  work  and  filling  in  a  few  gaps  in  areal  and 
economic  geology.  Reports  on  these  quadrangles  are  in  preparation.  R.  W. 
Brown  reported  on  Cretaceous  plants  from  the  Lnnes  Creek  quadrangle  for 
Mr.  Mansfield. 

Mr.  Mansfield  has  in  preparation  a  guidebook  covering  southeastern  Idaho 
and  northwestern  Utah  for  the  International  Geological  Congress. 

An  examination  of  manganese  deposits  at  Lava  Hot  Springs  was  made 
by  G.  R.  Mansfield,  who  also  examined  a  so-called  gold  prospect  in  Montpelier 
Canyon.  Supposed  dinosaur  remains  near  Gray's  Lake,  in  the  Lanes  Creek 
quadrangle,  which  proved  to  be  fossil  tree  trunks,  were  investigated  by  Mr. 
Mansfield. 

W.  C.  AUlen,  assisted  by  C.  L.  Gazln,  extended  his  study  of  the  glacial 
geology  and  physiography  of  Idaho  to  parts  of  Boundary,  Bonner,  Fremont, 
Madison,  and  Jefferson  Counties.  Progress  was  also  made  by  Mr.  Alden  on 
his  report  on  the  glacial  geology  and  physiography  of  northern  Idaho,  western 
Montana,  and  eastern  Washington. 

Edward  Sampson  resumed  the  preparation  of  a  report  on  geology  and  ore 
deposits  of  the  Pcnd  Oreille  district,  northern  Idaho,  and  completed  a  report 
on  correlation  of  later  pre-Cambriun  sediments  in  the  Cordillera  near  the 
forty-ninth  parallel. 

Publications:  Bulletins  814,  821-A.      (Soe  p.  4.) 

ILLINOIS 

Preparation  of  a  report  on  the  geology  of  the  Hardin  and  Brussels  quad- 
rangles, in  cooperation  wilh  the  Illinois  Geological  Survey,  was  continued  by 
W.  W.  Rubey.    Mr.  Rubey  prepared  an  abstract  on  the  Illinois  River  a  problem 
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in  channel  equilibrinm  for  publication  in  the  Journal  of  the  Washington  Acad- 
emy of  Sciences.  Edwin  Kirk  reported  on  Ordoyician  invertebrate  fossils  for 
Mr.  Rnbey. 

Cooperative  investigations  of  the  Pottsville  floras  of  Illinois  were  continued 
by  David  White. 

Stratigraphic  studies  were  made  by  Edwin  Kirk  in  the  vicinity  of  Galena, 
Scales  Mount,  Apple  Biver,  and  Stockton. 

INDIANA 

A  report  on  two  new  crinoid  genera  from  the  Devonian  and  Silurian  of 
Indiana  is  In  preparation  by  Edwin  Kirk. 

David  White's  studies  of  the  fossil  plants  from  the  Pottsville  of  Illinois 
were  extended  into  western  Indiana. 

IOWA 

David  White's  studies  of  the  fossil  plants  from  the  Pottsville  of  Illinois 
were  extended  into  eastern  Iowa. 

Rocks  of  Cambrian  to  Silurian  age  were  studied  in  the  fleld  by  E.  O.  Ulrlch, 
Edwin  Kirk,  and  E.  F.  Bean,  and  those  of  Ordovician  age  In  the  vicinity  of 
£lkader,  Guttenberg,  and  Dubuque  were  examined  by  Mr.  Kirk,  who  also 
studied  specimens  at  the  University  of  Iowa. 

G.  H.  Girty  and  J.  S.  Williams  revised  a  manuscript  on  the  Kinderhook 
fauna. 

KANSAS 

Studies  of  the  geology  of  eastern  Kansas  are  being  carried  on  by  B.  C. 
Moore  for  the  purpose  of  furnishing  material  for  the  geologic  map  of  the 
United  States  and  also  for  a  revised  geologic  map  of  the  State. 

J.  B.  Reeside,  jr.,  joined  members  of  the  Kansas  Geological  Survey  for  a 
fleld  conference  on  the  Cretaceous  stratigraphy  in  the  western  part  of  the 
State. 

A  fleld  and  office  study  of  the  geology  df  the  Cheyenne  Bottoms  and  adjacent 
regions,  Barton  County,  was  made  by  N.  W.  Bass  for  the  Biological  Survey, 
and  a  report  thereon  was  submitted  to  that  bureau  for  administrative  purposes. 

G.  R.  Mansfield  examined  pumicite  deposits  near  Fowler  and  Mead. 

KENTUCKY 

David  White's  studies  of  the  fossil  plants  from  the  Pottsville  of  Illinois 
were  extended  into  western  Kentucky. 

E.  W.  Berry  prepared  a  report  on  fossil  plants  from  the  Wilcox  group 
and  Jackson  formation,  and  Edwin  Kirk  has  in  preparation  a  paper  on 
crinoids  from  the  Devonian  of  Kentucky. 

LOUISIANA 

M.  I.  Goldman  continued  studies  of  salt  dome  cap  rock  in  preparation  of 
his  report  on  that  subject.  He  prepared  for  publication  in  the  Bulletin  of 
the  American  Association  of  Petroleum  Geologists  a  paper  entitled  "Bearing 
of  cap  rocks  on  subsidence  on  the  Clay  Creek  salt  dome,  Washington  County, 
Tex.,  and  the  Chestnut  dome,  Natchitoches  Parish,  La.,"  and  a  discussion  of 
a  paper  on  the  petrography  of  cap  rocks. 

Lower  Cretaceous  Invertebrate  fossils  from  deep  wells  In  Louisiana  were 
reported  on  by  T.  W.  Stanton. 

A  chart  giving  a  tentative  correlation  of  the  named  geologic  units  for 
Louisiana,  by  Miss  M.  Grace  Wilmarth,  was  issued. 

MAINE 

D.  F.  Hewett  examined  manganese  deposits  at  Blue  Hill. 

MASSACHUSETTS 

In  connection  with  the  collection  of  data  for  the  geologic  map  of  the  United 
States  Mrs.  E.  B.  Knopf  did  field  work  in  western  Massachusetts. 

Additional  field  work  was  done  by  L.  M.  Prindle  in  the  Greylock  quadrangle 
in  connection  with  geologic  studies  of  the  geology  of  the  Taconlc  area,  and 
t>rogress  was  xhade  on  his  report  on  the  region. 
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A  paper  on  the  structural  geology  of  central  Massachusetts  was  prepared 
by  Eugene  Callaghan  for  publication  in  the  Bulletin  of  the  Geological  Soeietj 
of  America. 

D.  F.  Hewett  examined  manganese  deposits  at  West  Gummington. 

MICHiCAN 

E.  O.  Ulrich  with  W.  O.  Hotchkiss  made  stratigraphlc  studies  of  the  Lake 
Superior  sandstones  between  Houghton  and  a  point  about  10  miles  east  of 
Munising,  including  Grand  Island.  Rocks  of  Cambrian  to  Silurian  age  were 
studied  by  Mr.  Ulrich  and  Edwin  Kirk  in  cooperation  with  E.  F.  Bean.  State 

geologist  of  Wisconsin. 

MINNESOTA 

Stratigraphic  studies  of  Paleozoic  sections  were  made  by  Edwin  Kirk'  in  Uie 
vicinity  of  Mantorville,  StewartviUe,  Spring  Valley,  and  WykoflP. 

MISSISSIPPI 

Field  work  in  the  Jackson  area  has  been  carried  on  by  W.  H.  Monroe,  partlj 
for  the  pur];>ose  of  gathering  data  regarding  the  oil  and  gas  possibilities  of  the 
area.  A  preliminary  report  including  a  structure  contour  map  and  a  geologic 
map  have  been  prepared  by  Mr.  Monroe  for  publication. 

David  White  examined  a  portion  of  the  core  from  a  well  near  Jackson  to 
determine  the  age  of  beds  from  a  depth  of  4,000  feet. 

Well  cuttings  of  Carboniferous  age  were  studied  by  P.  V.  Roundy. 

An  investigation  of  the  Homochitto  area  was  made  by  C.  W.  Cooke  for  the 
Forest  Service. 

MISSOURI 

G.  H.  Girty  c(mtinued  revision  of  a  paper  on  the  Warsaw  fauna  of  the  Joplio 
r^ion  begun  sometime  ago  in  connection  with  the  stratigraphic  work  of  the 
late  C.  E.  Siebenthal. 

A  chapter  on  systematic  paleontology,  by  Josiah  Bridge,  E.  O.  Ulrich,  and 
A.  F.  Foerste,  was  contributed  to  the  report  on  the  geology  of  the  Eminence  and 
Cardareva  quadrangles  published  by  the  Missouri  Bureau  of  Geology  and 
Mines. 

Messrs.  Ulrich  and  Bridge,  accompanied  by  members  of  the  Bureau  of 
Geology  and  Mines,  made  a  brief  field  study  of  formations  of  the  Upper  ''  Cana- 
dian *'  and  Buffalo  River  group  in  southeastern  Missouri. 

Carboniferous  microfossils  were  studied  by  P.  V.  Roundy,  who  also  examined 
Carboniferous  well  cuttings. 

MONTANA 

Further  field  work  was  done  by  W.  C.  Alden  in  parts  of  Missoula,  Lake. 
Beaverhead,  Flathead,  Ldncolu,  Sanders,  Madison,  and  Gallatin  Counties  in  the 
course  of  his  investigations  of  the  glacial  geology  and  physiography  of  western 
Montana.  A  report  embodying  the  results  of  these  investigations  for  several 
years  is  in  preparation  by  Mr.  Alden. 

The  field  study  of  the  geology  and  mineral  resources  of  the  Libby  quadrangle 

was  continued  by  Russell  Gibson,  who  prepared  a  preliminary  report  on  the  work 

done,  which  was  issued  as  a  memorandum  for  the  press  enUtled  "  Metalliferous 

deposits  near  Libby  and  Troy,  Montana.''    The  detailed  report  of  this  investigi* 

tion  is  in  preparation,  but  further  field  work  is  required  before  it  can  be 

completed. 

Areal  and  structural  mapping,  largely  for  the  purpose  of  classifying  coal 
lands,  was  carried  on  in  portions  of  Rosebud  and  Custer  Counties  by  W.  G. 
Pierce  and  party.  Mr.  Pierce  has  in  preparation  a  report  on  the  Rosebud  coal 
field  for  Geological  Survey  publication,  and  also  a  paper  on  Pleistocene  ter- 
races in  eastern  Montana.  A  continuation  of  the  investigation  of  these  coal 
beds  eastward  to  the  Powder  River  in  Custer  and  Powder  River  Counties  was 
begun  in  the  spring  of  1931  by  a  party  in  charge  of  F.  S.  Parker. 

The  coal  fields  in  Richland  and  Dawson  Counties  were  investigated  during 
the  summer  of  1930  by  F.  S.  Parker,  completing  the  work  begun  in  the  spring 
of  1930,  and  a  report  on  this  work  is  being  prepared  by  Mr.  Parker  for  Geo- 
logical Survey  publication. 

Progress  was  made  by  A.  J.  Collier  on  Mb  report  on  the  geology  of  the 
Little  Rocky  Mountains  and  adjacent  plains.    He  also  gave  some  time  to  the 
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[x>mpilation  of  data  for  the  Montana  State  geologic  map  and  the  geologic  map 
Dt  the  United  States. 

The  report  on  the  Helena  mining  district  by  J.  T.  Pardee  and  F.  G.  Schrader 
is  nearing  completion. 

Stratigraphic  studies  of  Upper  Devonian  rocks  near  Logan  were  made  by 
Bdw'in  Kirk. 

Manganese  and  phosphate  deposits  near  Philipsburg  were  examined  by  J.  T. 
Pardee. 

Work  by  David  White  on  plant  life  in  the  pre-Gambrian  of  Montana  is  noted 
ander  Arizona. 

Publications:  Professional  Paper  165-D,  Bulletin  822-A.     (See  p.  4.) 

NEVADA 

In  the  continuation  of  the  cooperative  program  carried  on  last  year  with 
the  Nevada  Bnrean  of  Mines  in  a  study  of  some  of  the  mining  regions  of  the 
State,  additional  field  mapping  and  elamination  of  mines  was  done  by  H.  6. 
Ferguson  and  S.  W.  MuUer  in  the  Hawthorne  and  Tonopah  quadrangles  and  in 
tbe  Tybo  district  by  W.  M.  Ferguson.  A  detailed  report  covering  the  work  of 
several  years  in  the  Hawthorne  and  Tonopah  quadrangles  will  be  published 
by  the  Geological  Survey.  A  preliminary  report  on  the  Tybo  district  is  in 
preparation  for  publication  by  the  State. 

T.  B.  Nolan,  assisted  by  Ian  Gampbell,  completed  field  work  on  a  resurvey 
of  the  Tonopah  district  begun  last  year,  and  is  preparing  a  detailed  report  on 
this  district  for  Geological  Survey  publication.  A  preliminary  report  was  issued 
by  the  Nevada  Bureau  of  Mines. 

Reconnaissance  examinations  of  some  mining  districts  in  eastern  Nevada 
were  made  by  F.  G.  Schrader,  and  preliminary  r^)orts  by  him  covering  the 
Patterson,  Gherry  Greek,  and  Spruce  Mountain  districts  were  completed  and 
transmitted  to  the  Nevada  Bureau  of  Mines  for  publication.  Mr.  Schrader  also 
continued  work  on  a  report  on  the  geology  and  ore  deposits  at  Oarson  Sink. 

A  report  on  "bedded''  deposits  of  manganese  oxides  near  Las  Vegas,  by 
D.  F.  Hewett  and  B.  N.  Webber,  was  transmitted  to  the  Nevada  Bureau  of 
Mines  for  publication. 

Office  work  on  a  report  on  the  geology  and  ore  deposits  of  the  Ivanpah  quad- 
rangle by  D.  F.  Hewett  has  progressed. 

Edwin  Kirk  prepared  a  scientific  article  for  outside  publication  on  the 
Eureka  quartzite  of  Nevada.  S.  W.  MuUer  has  in  preparation  a  paper  on 
the  Mesozoic  stratigraphy  of  New  York  Ganyon,  Gabbs  Valley  Bange,  Mineral 
County,  in  connection  with  which  several  months'  field  work  was  done. 

The  sodium-sulphate  plant  at  Rhodes  Marsh  and  a  deposit  of  kaolinite  near 
Sodaville  were  visited  by  G.  R.  Mansfield. 

David  White  collected  mud  samples  from  the  playas  near  Gterlach. 

NOV  HAMPSHIRE 

Work  in  the  Taconic  quadrangle,  which  lies  partly  in  New  Hampshire,  is 
noted  under  Massachusetts. 

NEtV  JERSEY 

A  paper  by  W.  T.  Schaller  on  the  crystal  cavities  of  the  New  Jersey  zeolite 
region  was  transmitted  for  publication  as  an  Bulletin  €32. 

M.  R.  Gampbell  made  a  study  of  the  gravel  deposits  of  a  portion  of  New 
Jersey  under  a  grant  from  the  National  Research  Goundl. 

NOV  MEXICO 

Progress  was  made  by  A.  G.  Spencer  on  his  report  on  the  geology  and  mineral 
resources  of  the  Santa  Rita  district  and  by  G.  F.  Loughlin  and  A.  H.  Koschmann 
on  a  report  on  the  ore  deposits  of  the  Magdalena  district 

Tbe  Gentral  mining  district.  Grant  Gounty,  is  being  studied  by  S.  G.  Lasky 
in  cooperation  with  the  New  Mexico  Bureau  of  Mines. 

A  paper  on  the  Valles  Mountain  region  is  in  preparation  by  G.  S.  Ross. 

Field  mapping  of  the  coals  of  the  Mesaverde  formation  of  the  southern  edge 
of  the  San  Juan  Basin  in  McKinley,  Sandoval,  and  Valencia  Counties  was 
continued  by  a  party  under  the  direction  of  J.  D.  Sears  early  in  the  year 
and  later  by  G.  B.  Hunt.  A  report  by  Mr.  Sears  on  an  area  in  the  southwestern 
part  of  the  San  Juan  Basin,  mapped  in  1929,  is  in  preparation.    Mr.  Hunt 


22  FIPTY-SEOOND  BEPORT  OF  OEOLOOIGAL  SUBVEY 

completed  the  first  draft  of  a  report  on  the  coal  and  petroleum  possibllltiei 
in  the  area  mapped  in  1930  and  has  in  preparation  a  paper  on  the  igneoos 
geology  of  Mount  Taylor  and  vicinity.  In  the  spring  of  1931  Mr.  Hunt  and 
party  extended  the  field  investigation  of  the  coal  beds,  stratigraphy,  and 
structure  of  the  San  Juan  Basin  to  an  area  adjacent  to  the  south  and  east 
sides  of  Mount  Taylor. 

G.  H.  Girty  is  studying  the  Abo  fauna  of  La  Luz  Canyon. 

Work  in  the  potash  field  is  rc^ported  on  page  13. 

Investigations  for  the  Southern  Pacific  guidebook  and  the  correlation  of 
Jurassic  sandstones  are  noted  under  Arizona. 

Publication:  Bulletin  820.     (See  p.  4.) 

NEW  YORK 

Work  in  the  Taconic  quadrangle,  which  lies  partly  in  New  York,  is  noted 
under  Massachusetts,  and  work  in  the  Clove,  Millbrook,  Sheffield,  and  SaBdis- 
field  quadrangles  is  noted  under  Connectitut. 

Mrs.  E.  B.  Knopf  continued  field  and  office  work  in  eastern  New  York  in 
connection  with  the  preparation  of  material  for  the  geologic  map  of  the 
United  States. 

NORTH  CAROUNA 

B^eld  and  office  work  in  the  southern  Appalachian  region  was  done  by 
Miss  A.  I.  Jonas  for  the  purpose  of  collecting  data  for  the  geologic  map  oif 
the  United  States. 

NORTH  DAKOTA 

A  study  of  the  Fort  Union  and  associated  formations  was  begun  by  B.  'W. 
Brown  and  K.  J.  Murata. 

OKLAHOMA 

Mapping  of  the  coal  deposits,  stratigraphy,  and  structure  of  the  portion 
of  the  McAlester  quadrangle  lying  north  of  the  Choctaw  fault  was  carried  on 
by  T.  A.  Hendricks  and  party  in  1930.  This  investigation  was  extended  in 
1931  by  Mr.  Hendricks,  assisted  by  C.  B.  Read,  to  the  portion  of  the  Oklahomi 
coal  field  lying  between  the  McAlester  quadrangle  and  the  Arkansas  line. 

A  report  covering  the  coal-bearing  portion  of  the  McAlester  quadrangle  is  ii 
preparation  by  T.  A.  Hendricks. 

Fossil  plants  from  the  Pennsylvanian  section  in  the  McAlester  quadransle 
were  studied  by  C.  B.  Read  in  connection  with  the  preparation  of  a  report  oi 
the  Carboniferous  fioras  of  Oklahoma,  Texas,  and  Arkansas. 

David  White,  H.  D.  Miser,  and  L.  G.  Henbest  examined  the  McAlester  shale 
and  associated  formations  in  the  McAlester  and  Atoka  quadrangles  and  in  the 
region  between  Ada  and  the  Arbuckle  Mountains.  Mr.  Miser  attended  tbe 
field  conference  of  the  Society  of  Economic  Paleontologists  and  Mineralogiati 
at  Ardmore  and  joined  Dr.  C.  N.  Gould  and  Dr.  E.  H.  Sellards  for  a  short  trip 
in  the  Ouachita  Mountains. 

A  paper  on  pre-Cretaceous  rocks  found  in  wells  in  the  part  of  the  Gntf 
Coastal  Plain  south  of  the  Ouachita  Mountains,  by  H.  D.  Miser  and  E.  E 
Sellards,  was  submitted  for  publication  by  the  American  Association  of  Petro- 
leum Geologists. 

E.  O.  Ulrich  and  Josiah  Bridge,  accomxmnied  by  members  of  the  Oklahoma 
Geological  Survey,  did  field  work  in  the  Arbuckle  Mountains  to  review  the 
disputed  classification  and  correlation  of  formations  including  TafTs  Simpsoi 
and  Viola  formations,  and  Mr.  Bridj?e  reported  on  Cambrian  invertebrates  from 
the  Arbuckle  Mountains. 

G.  H.  Girty  continued  work  on  a  report  on  the  fauna  of  the  Sycamore  lime^ 
stone,  which  he  is  preparing  in  cooperation  with  C.  L.  Cooper,  of  the  Oklahonu 
Geological  Survey,  and  Edwin  Kirk  prepared  descriptions  of  Mississippian 
crinoids  for  incorporation  in  this  paper. 

Preparation  of  a  report  on  the  ostracodes  and  conodonts  of  the  Sycamore 
limestone  was  continued  by  P.  V.  Roundy,  who  also  continued  his  study  of  other 
microfossil  material. 

The  study  of  the  Moorefield  formation  and  preparation  of  a  report  were 
continued  by  G.  H.  Girty. 

Work  on  the  Morrow  formation  is  noted  under  Arkansas. 
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A  brief  examination  of  forest  lands  in  the  Ouachita  Monntains,  southeast  of 
Oklahoma  City,  was  made  by  H.  D.  Miser  for  the  Forest  Service. 

A  chart  in  four  sheets  showing  the  tentative  correlation  of  the  named 
geologic  units  of  Oklahoma,  by  Miss  M.  Grace  Wilmarth,  was  issued. 

OilECON 

Cooperation  with  the  Oregon  State  Mining  Board  was  continued  throughout 
the  year,  and  a  progress  report  on  the  cooperative  work  was  issued  as  a  press 
BOtice  of  the  Geological  Survey.  Investigations  of  the  gold,  copper,  and  quick- 
silver resources  in  the  western  part  of  the  State  were  continued  in  charge  of 
J.  T.  Pardee  and  included  completion  of  studies  in  the  Takllma-Waldo  dis- 
trict by  P.  J.  Shenon  and  party  and  examinations  in  the  Albright-Turner, 
Squaw  Creek,  and  Robertson  districts.  Mr.  Shenon  has  completed  drafts  of  his 
reports  on  the  geology  and  ore  deposits  of  the  Takilma  district  and  on  the 
geology  and  ore  deposits  of  the  area  including  the  Robertson,  Humdinger,  and 
Robert  E.  gold  mines,  southwestern  Oregon,  and  has  in  preparation  a  third 
report  on  the  metalliferous  deposits  in  southwestern  Oregon,  covering  other 
mining  districts  examined. 

The  mapping  of  the  Black  Butte-Bonanza  quicksilver  areas  was  completed 
by  F.  G.  Wells  and  party,  who  also  did  areal  mapping  and  examined  mines  in 
the  Meadows  district  and  examined  several  mines  and  prospects  in  an  area 
extending  from  the  vicinity  of  Tiller  to  the  Rogue  River  Trail  and  in  small 
areas  containing  the  Chieftain  and  Continental  gold  mines  on  South  Myrtle 
Creek.  The  draft  of  a  report  on  the  quicksilver  deposits  of  southwestern 
Oregcm  has  been  completed  by  Messrs.  Wells  and  Waters. 

Examinations  of  the  Bohemia,  North  Santiam,  and  Blue  River  districts  by 
A.  F.  Buddington  and  Eugene  Callaghan  were  concluded,  and  reports  on  these 
districts  have  been  prepared. 

In  the  spring  and  summer  of  1981  Bipgene  Callaghan  began  a  study  of  the 
^old  lodes  of  the  Cascade  Mountains,  and  J.  T.  Pardee  made  an  examination 
of  placer  deposits  along  the  coast  near  Bandon. 

In  eastern  Oregon  James  Gilluly  continued  his  detailed  areal  mailing  and 
examination  of  mines  of  the  Baker  quadrangle  with  special  reference  to  the 
Keating  copper  district  and  examined  other  mining  districts  in  eastern  Oregon 
in  which  active  work  was  being  done.  A  report  on  the  copper  deposits  near 
Keating  by  Mr.  Gilluly  has  been  completed  for  publication  as  Bulletin  830-A. 
A  report  covering  the  Baker  quadrangle  and  another  on  some  mining  districts 
of  eastern  Oregon  are  in  preparation  by  Messrs.  Gilluly  and  J.  C.  Reed.  A 
Itai)er  on  zonal  relations  of  the  veins  of  the  Simipter  quadrangle  was  presented 
by  D.  F.  Hewett  for  publication  in  the  Proceedings  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  and  a  paper  on  the  replacement  origin 
of  the  albite  granite  near  Sparta,  by  James  Gilluly,  has  been  prepared  for 
Geological  Survey  publication. 

Investigations  of  the  nonmetallic  resources  of  eastern  and  central  Oregon 
were  carried  on  by  Ralph  Richards  and  B.  N.  Moore.  They  included  studies  of 
diatomaceous  earth  in  the  vicinity  of  Harper,  Malheur  County,  and  Drewsey, 
Harney  County,  of  limestone  in  Baker  and  Wallowa  Counties,  and  of  granite, 
tuff,  rhyolite,  road  metal,  volcanic  ash,  pumice,  and  potash.  The  diatomaceous 
earth  and  limestone  deposits  will  be  the  subject  of  separate  reports.  Recon- 
naissance geologic  mapping  in  central  and  eastern  Oregon  was  also  continued 
by  Messrs.  Richards  and  Moore  to  gather  data  for  use  in  the  compilation  of  the 
geologic  map  of  the  State  and  in  the  preparation  of  the  revised  geologic  map 
of  the  United  States. 

A  paper  on  the  mineral  resources  of  northern  California  and  southern  Oregon, 
by  J.  T.  Pardee,  was  presented  at  a  meeting  of  the  Northern  California- 
Southern  Oregon  Development  Association  at  Grants  Pass. 

PENNSYLVANIA 

The  report  on  the  geology  and  mineral  resources  of  the  Middletown  quad- 
rangle, by  G.  W.  Stose  and  Anna  I.  Jonas,  was  completed  and  transmitted  for 
publication  as  a  bulletin  of  the  Geological  Survey,  and  progress  was  made  on 
the  detailed  geologic  reports  covering  the  Tyrone  quadrangle,  by  Charles  Butts, 
and  the  Butler  and  Zelienople  quadrangles*  by  G.  B.  Richardson. 

Field  and  ofQce  work  for  a  report  on  the  geology  and  mineral  resources  of 
the  Hanover  and  York  quadrangles,  a  cooperative  project  with  the  Pennsyl- 
vania Geological  Survey,  was  continued  by  Mr.  Stose  and  Miss  Jonas. 
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SOUTH  CABOUNA 

A  report  by  C.  W.  Cooke  on  the  geology  of  the  Coastal  Plain  of  South  Cai^ 
Una  is  in  preparation. 
Work  on  the  geologic  map  of  the  State  is  noted  under  North  Carolina. 

SOUTH  DAKOTA 

Charles  B.  Read  completed  a  paper  on  Pinoxylon  dakotense  Knowlton,  froa 
the  Cretaceons  of  the  Black  Hills,  for  publication  in  the  Botanical  Gazette. 

E.  W.  Berry  completed  a  study  of  fossil  plants  from  the  Fuson,  New  Castk 
and  lower  Lance  formations. 

TENNESSEE 

B.  F.  Burchard  prepared  new  material  on  the  brown  iron  ore  of  the  wester^ 
Highland  Rim  for  indusion  in  his  manuscript  on  the  subject  transmitted  some 
time  ago  for  publication  by  the  Tennessee  State  Geological  Survey. 

A  brief  field  study  of  iron  ore  in  Cass  and  Marion  Counties  was  made  br 
E.  F.  Burchard,  and  deposits  of  manganese  ore  near  Elizabethtown  and  CleT^ 
land  were  examined  by  Mr.  Burchard  and  D.  F.  Hewett. 

Work  on  the  geologic  map  of  the  State  is  noted  under  North  Carolina. 

D.  F.  Hewett  and  L.  W.  Currier  examined  zinc  mines  at  Mascot  and  Jefferson 
City  in  connection  with  the  study  of  the  New  River  in  southern  Virginia. 

TEXAS 

L.  W.  Stephenson  continued  field  work  in  some  Upper  Cretaceons  areas  of 
Texas,  particularly  on  the  Navarro  formation,  and  continued  compilation  of 
the  geology  of  the  Coastal  Plain  of  Texas  for  the  geologic  map  of  the  State. 
Progress  was  made  by  Mr.  Stephenson  on  his  monograph  of  the  Navarro  formi- 
tion,  which  is  being  prepared  in  cooperation  with  the  Texas  Bureau  of  ESconomi'' 
Geology. 

N.  H.  Darton  continued  field  and  oflBce  work  on  the  geology  of  western  and 
central  Texas  for  the  geologic  map. 

Miss  Julia  Gardner  continued  field  and  ofilce  studies  of  the  Eocene  forma- 
tions of  northeastern  and  southwestern  Texas  in  connection  with  a  geaeral 
study  of  the  stratigraphy  of  the  EiOcene  of  Texas  and  to  gather  material  for 
use  in  the  preparation  of  the  new  geologic  map  of  the  State. 

A  paper  on  the  Midway  formation  of  Texas  by  Miss  Gardner,  including  a 
chapter  on  the  coral  fauna  by  T.  W.  Vaughan  and  Willis  P.  Popenoe,  is  in 
preparation  in  cooperation  with  the  Texas  Geological  Survey  for  publication  a$ 
a  bulletin  of  the  University  of  Texas.  Articles  on  the  relationships  of  certain 
faunas  to  the  Midway  fauna  of  Texas  by  Miss  Julia  Gardner,  on  the  Yeager 
clay  by  Miss  Gardner  and  A.  C.  Trowbridge,  and  on  the  Taylor  age  of  thf 
San  Miguel  formation  of  Maverick  County  by  L.  W.  Stephenson  have  been  pub- 
lished by  the  American  Association  of  Petroleum  Geologists. 

Philip  King  completed  his  field  study  of  the  geology  of  the  Marathon  Basin 
and  made  progress  in  the  preparation  of  a  report  on  it  In  company  with  Mr. 
King,  David  White  made  a  study  of  the  Pennsylvanlan  and  Permian  of  western 
Texas,  especially  in  the  Marathon  and  Glass  Mountain  area,  and  Edwin  Kirt 
made  strati^nraphic  and  paleontologic  studies  with  Mr.  King  in  the  Marathon 
area.  Mr.  King  presented  a  paper  on  the  pre-Carboniferous  stratigraphy  of  the 
Marathon  uplift  for  publication  by  the  American  Association  of  Petroleum 
Geologists  and,  together  with  C.  L.  Baker  and  E.  H.  Sellards,  gave  a  paper 
on  erratic  boulders  of  large  size  in  the  western  Texas  Carboniferous  before 
the  meeting  of  the  Geological  Society  of  America  at  Toronto,  in  December. 
1930.  Mr.  King  began  early  in  the  summer  of  1031  a  detailed  study  of  the 
geology  of  the  Diablo  Plateau  area,  in  which  he  was  assisted  by  J.  Brooke> 
Kniffht. 

Fossil  plants  from  western  Texas  were  reported  on  by  David  White  for  E.  H. 
Sellards,  and  Cambrian  and  Ordovician  fossils  were  reported  on  by  Edwin  Kirk 
for  Doctor  Sellards. 

E.  O.  Ulrich  and  Joslah  Bridge  studied  the  early  Paleozoic  formations  of  tbe 
central  mineral  region  in  cooperation  with  E.  H.  Sellards  and  party,  of  the 
Bureau  of  Economic  Geology. 

In  cooperation  with  local  geologists  many  localities  of  the  Cretaceous  of 
central  Texas  were  visited  by  J.  A.  Cushman,  and  collections  were  made  in  con- 
nection with  the  report  on  Foraminifera  of  the  Coastal  Plain. 
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M.  I.  Goldman  continued  his  study  of  salt  dome  cap  rock  and  prepared  a 
iper  entitled  "  Bearing  of  the  cap  rock  on  subsidence  on  the  Clay  Creek  salt 
ome,  Washington  County,  Texas,  and  the  Chestnut  dome,  Natchitoches  Parish, 
ouisiana/'  for  publication  in  the  Bulletin  of  the  American  Association  of 
etroleum  Greologists. 

P.  V.  Roundy  continued  his  study  of  Carboniferous  microfossils  from  Texas. 
A  revised  oil  and  gas  map  of  Texas  was  completed  and  published. 
A  chart  in  three  sheets  by  Miss  M.  G.  Wilmarth,  showing  the  tentative  cor- 
elation  of  the  named  geologic  units  in  Texas,  was  issued. 
Work  on  the  Southern  Pacific  guidebook  is  noted  under  Arizona. 
The  work  in  the  Texas  potash  field  is  described  on  page  13. 

UTAH 

The  detailed  structural  and  stratigraphic  studies  in  the  Gre^i  River  Desert 
id  adjoining  portions  of  the  San  Rafael  Swell  begun  last  year  were  continued 
Qtil  October,  1930,  by  A.  A.  Baker,  and  progress  was  made  on  a  report  covering 
lis  investigation.  Further  field  studies  are  being  carried  on  by  a  party  in 
large  of  Mr.  Baker. 

Mr.  Baker  continued  preparation  of  his  geologic  report  of  the  Monument 
alley-Navajo  region,  San  Juan  County.  A  preliminary  map  showing  the 
301ogic  structure  of  the  region  was  issued. 

A  report  on  the  geology  of  the  Salt  Valley  anticline  and  the  northwestern 
ank  of  the  Uncompahgre  Plateau,  Grand  County,  was  prepared  by  C.  H.  Dane. 

preliminary  map  showing  the  geologic  structure  of  parts  of  Grand  and  San 
aan  Counties  by  A.  A.  Baker,  C.  H.  Dane,  and  E.  T.  McKnight  was  issued. 

A  structure  contour  map  of  southeastern  Utah  is  being  compiled  by  A.  A. 
aker. 

Field  mapping  of  the  coal,  stratigraphy,  and  structure  of  a  portion  of  the 
•^asatch  Plateau  was  continued  by  E.  M.  Spieker  and  party  in  the  summer  of 
)30  and  resiuned  in  the  early  summer  of  1981.  The  compilation  of  the  map 
lowing  the  area  covered  and  preparation  of  the  report  are  in  progress  but 
wait  further  field  work  before  completion. 

T.  B.  Nolan  continued  office  work  on  his  report  on  the  geology  and  min- 
imal resources  of  the  Gold  Hill  quadrangle.  A  paper  on  an  occurrence  of 
)adaite  at  Gold  Hill,  Utah,  by  W.  T.  Schaller  and  T.  B.  Nolan,  was  submitted 
>r  publication  in  the  American  Mineralogist.  Camotite  deposits  of  southwest- 
m  Colorado  and  southeastern  Utah  were  investigated  by  G.  F.  Loughlin  at 
le  request  of  the  Committee  on  Mines  and  Mining  of  Congress. 

H.  E.  Gregory  continued  his  geologic  studies  of  the  Colorado  Plateau  region, 
mthwestem  Utah. 

A  guidebook  covering  the  Colorado  Plateau  region  of  Utah  for  the  Intema- 
onal  Geological  Congress  was  prepared  by  H.  B.  Gregory,  and  a  guide  to 
orthwestem  Utah  is  being  prepared  by  G.  R.  Mansfield. 

A  paper  on  a  new  Pterophyllum  from  the  Shinarump  conglomerate  in  Utah  by 
.  W.  Berry  was  submitted  for  publication  in  the  Journal  of  the  Washington 
cademy  of  Sciences. 

Work  in  the  Bridger  Basin  is  noted  under  Wyoming,  and  work  on  the  corre- 
ition  of  the  Jurassic  sandstones  is  noted  under  Arizona. 
Publications:  Bulletins  819,  822-C.     (See  p.  4.) 

VERMONT 

Work  in  the  Taconic  quadrangle,  which  lies  partly  in  Vermont,  is  noted  under 
:assaehusetts. 

.  VIRGINIA 

A  Study  of  the  New  River  zinc  district  In  cooperation  with  the  Virginia 

eological  Survey  was  begun  in  the  fall  of  1930  by  L.  W.  Currier,  who  with 

le  assistance  of  H.  E.  Thomas  is  continuing  detailed  mapping  and  studying 

le  areal  geology  and  mines  and  prospects  of  the  district. 

Manganese  deposits  at  Galax  and  Scottsville  were  examined  by  D.  F.  Hewett. 

L.  W.  Stephenson,  W.  C.  Mansfield,  and  C.  W.  Cooke  visited  fossil  localities 

id  places  of  geologic  interest  in  the  Chesapeake  Bay  region  in  connection 

ith  the  plans  for  an  excursion  to  this  region  and  the  preparation  of  a  guide- 

>ok  for  the  International  Geological  Congress. 

Charles  Butts  has  continued  areal  mapping  and  study  of  the  Paleozoic  for- 

ations  of  the  Appalachian  Valley  of  Virginia,  in  cooperation  with  the  Geo- 
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logical  Survey  of  Virginia.  A  guidebook  of  the  Appalachian  Valley  region  of 
Virginia  Is  being  prepared  for  the  International  Geological  Ck>ngre88  by  Mr. 
Butts. 

E.  O.  Ulrich  and  Josiah  Bridge  visited  the  Porterfield  quarries  near  Salt- 
ville  and  quarries  near  Marion. 

WASHINCTWI 

Work  on  the  glacial  geology  and  physiography  of  Washington  is  noted  under 
Montana. 

WISCONSIN 

E.  O.  Ulrich  continued  descriptions  of  Wisconsin  Upper  Cambrian  trilobites 
for  inclusion  in  the  monograpli  by  him  and  C.  E.  Resser  in  course  of  publica- 
tion by  the  Milwaukee  Public  Museum.  Part  1  of  this  monograph  has  beeo 
issued,  and  Part  2  has  been  prepared. 

WYOMING 

Edwin  Kirk  studied  the  fossil  fauna  of  the  lower  Big  Horn  formation. 

In  continuation  of  his  studies  on  the  origin  and  geologic  history  of  Tertiary 
rocks  of  the  Green  River  Basin,  Wyoming  and  Utah,  a  report  on  which  is  in 
progress,  W.  H.  Bradley  did  further  field  work  on  the  Bridger,  Wasatch,  and 
Green  River  formations  in  the  southern  part  of  the  Bridger  Basin  of  Wyoming 
and  Utah.  Some  results  of  this  investigation  will  be  embodied  in  a  report  on 
the  physiography  of  the  north  flank  of  the  Uinta  Mountains  in  Wyoming  and 
Utah. 

A  detailed  study  of  the  geology  of  the  Afton  quadrangle  was  begun  by  W.  R 
Kubey,  assisted  by  J.  S.  Williams,  partly  for  the  purpose  of  classifying  the 
lands  as  to  phosphate. 

A  new  edition  of  the  map  of  the  oil  and  gas  fields  of  the  State  was  issued. 

G.  R.  Mansfield  studied  dam  sites  in  the  canyon  of  the  Snake  River  in 
cooperation  with  the  Forest  Service. 

A  report  on  the  upper  Sunshine  and  lower  Sunshine  reservoir  sites.  Park 
County,  was  made  by  T.  S.  Lovering  for  the  Bureau  of  Reclamation. 

Mississippi  VALLEY 

Investigation  of  the  physiographic  history  of  the  head  of  the  Mississippi 
embayment  was  continued  by  F.  E.  Matthes  and  included  studies  of  the  areas 
about  the  lower  Ohio,  Tennessee,  and  Wabash  Rivers. 

CANADA 

E.  O.  Ulrich  made  field  studies  of  the  stratigraphy  of  Paleosoic  sections  hi 
the  vicinity  of  Philipsburg,  Quebec,  and  prepared  a  paper  on  the  Naylor  ledge, 
near  Philipsburg,  for  presentation  at  the  meeting  of  the  Paleontolo^cal  Society 
of  America  at  Toronto. 

Cretaceous  ammonites  from  Alberta  were  studied  by  J.  B.  Beeside,  jr. 

GUATEMALA 

A  paper  on  reasons  why  the  Mayan  cities  of  the  Peten  district,  GnatemaU, 
were  abandoned  was  prepared  by  C.  W.  Cooke. 

MEXICO 

Lower  Cretaceous  invertebrate  fossils  from  Mexico  were  studied  by  T.  W. 
Stanton. 

GENERAL  INVESTIGATIONS 

m 

Considerable  work  has  been  done  on  stratigraphic,  paleontologic,  and  other 
subjects  that  do  not  relate  to  individual  States.  The  studies  belonging  to  this 
class  of  investigations  have  related  to  fossil  plants  from  the  Green  River 
formation,  by  R.  W.  Brown ;  the  Jackson  group,  by  C.  W.  Cooke ;  upper  Eocene 
Foraminifera  of  the  southeastern  United  States,  by  J.  A.  Cusliman;  Miocene 
Foraminifera  of  the  Atlantic  Coastal  Plain,  by  J.  A.  Cusliman  and  B.  D.  Cahlll; 
Upper  Cretaceous  Foraminifera  of  the  Gulf  Coastal  Plain,  by  J.  A,  Cushman 
and  L.  G.  Henbest;  the  genus  Produotus,  by  G.  H.  Girty;  ammonites  of  the 
Greenhorn  limestone,  by  J.  B.  Reeside,  Jr.;  the  Ostracoda  and  Carbonif- 
erous  microfossils,    by    P.    V.    Roundy;    the   early    Paleozoic   gastropods  of 
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Nortii  America,  by  E.  O.  Ulrich  and  Josiah  Bridge ;  early  Paleozoic  c^halopods, 
by  E.  O.  Ulrich,  Josiah  Bridge,  and  A.  F.  Foerste ;  lower  Paleozoic  stratigraphy 
of  the  upper  Mississippi  Valley,  by  E.  O.  Ulrich ;  occurrence  and  major  features 
of  the  supposed  fossil  plants  from  the  pre-Cambrian  formations  of  western 
America,  by  David  White ;  geologic  map  of  the  United  States,  by  G.  W.  Stoee 
in  cooperation  with  other  members  of  the  Geological  Survey  and  with  various 
State  organizations;  copper  deposits  of  the  southern  Appalachian  region,  by 
C.  S.  Ross  and  M.  N.  Short;  and  geology  of  the  Great  Basin,  by  D.  F.  Hewett 
Work  was  also  done  on  an  exhibit  showing  the  rank  of  coals,  by  David  White 
and  M.  R.  Campbell,  for  the  meeting  of  the  committee  on  classification  of  coals. 
The  following  papers  giving  results  of  general  studies  were  completed  or 
published  during  the  year  by  the  Geological  Survey  or  in  technical  journals: 

Alden,  W.  O.,  The  great  ice  sheets  of  the  Middle  West.  Prepared  for  presen- 
tation before  the  Chicago  conference  of  the  National  Research  Council. 

Alden,  W.  C,  Guidebook  of  Middle  West  glacial  excursion  of  the  Sixteenth 
International  Geological  Congress. 

Matthes,  F.  E.,  Glacier  measurements  in  the  United  States.  Transactions 
of  the  Geophysical  Union. 

Bradley,  W.  H.,  Nonglacial  marine  varves.    American  Journal  of  Science. 

Butts,  Charles,  The  Appalachian  Plateau  and  Mississippi  Valley.  Geologic 
der  Erde. 

Campbell,  M.  R.,  The  alluvial  fan  of  the  Potomac  River.  Geological  Society 
of  America. 

Knopf,  E.  B.,  Retrogressive  metamorphism  and  phyllonltization.  American 
Journal  of  Science. 

Rubey,  W.  W.,  A  plea  for  closer  cooperation  among  students  of  stream  work. 
Transactions  of  the  Geophysical  Union. 

Rubey,  W.  W.,  Shortening  of  folded  strata  and  scale  structure  sections. 
Science  or  American  Journal  of  Science. 

Mansfield,  G.  R.,  Some  problems  of  the  Rocky  Mountain  phosphate  field. 
Economic  Geology. 

Hewett,  D.  F.,  Manganese  reserves  of  the  United  States.  Prepared  for 
Committee  on  Industrial  Preparedness  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  to  be  submitted  to  the  War  Department. 

Johnston,  W.  D.,  jr..  Chromium.    Mineral  Industry. 

Richardson,  G.  B.,  New  edition  of  map  showing  oil  and  gas  fields  and  pipe 
lines  in  the  United  States. 

Ross,  C.  S.,  and  Kerr,  P.  F.,  The  kaolin  minerals.  Professional  Paper 
165-E. 

Ross,  C.  S.,  and  Kerr,  P.  F.,  The  clay  minerals  and  their  identity.  Journal 
of  Sedimentary  Petrology. 

Ross,  C.  S.,  Henderson,  E.  P.,  and  Posnjak,  E.,  Clarkeite;  a  new  uranium 
mineral.    American  Mineralogist. 

Short,  M.  N.,  Microscopic  determination  of  the  ore  minerals.    Bulletin  825, 

WORK  IN  CHEMISTRY  AND  PHYSICS 

The  work  in  chemistry  and  physics  includes  tests  and  analyses 
of  specimens  and  samples  (other  than  waters)  and  researches  on  geo- 
chemical  and  geophysical  problems. 

During  the  year  »,412  examinations  were  made,  of  which  279  were 
complete  quantitative  analyses  and  392  were  qualitative  analyses 
dealing  with  research  problems  other  than  potash,  1,265  were  identifi- 
cations of  specimens  sent  in  by  persons  not  officially  connected  with 
the  Geological  Survey,  1,902  were  qualitative  tests  for  potash,  424 
were  quantitative  determinations  oi  potash,  and  4,150  were  petro- 
graphic  or  microscopic  determinations  of  potash  and  associated  min- 
erals in  cores  and  cuttings  related  to  the  search  for  potash. 

W.  T.  Schaller  identified  many  of  the  more  difficult  minerals  col- 
lected by  geologists  in  the  field,  attended  meetings  of  the  American 
Mineralogical  Society,  where  he  read  papers  on  the  chrysocoUa 
group  and  ammonioborite,  a  new  mineral,  and  studied  in  the  field 
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the  mineralogy  of  the  mine  of  the  United  States  Potash  Co.,  near 
Carlsbad,  N.  Mex.,  on  which  a  report  is  being  prepared.  Among  the 
unusual  minerals  studied  during  the  year  were  a  manganese-calcium 
silicate  from  Oregon;  the  rare  vanadium  copper  sulphide,  sulvanite, 
from  Utah  I  a  manganoan  cuprodescloizite  from  Arizona;  the  hy- 
drated  ferric  sulphate,  komelite;  and  bavenite  from  California^  a 
beryllium  mineral.  A  cesium  mica  from  the  Black  Hills  was  studied 
by  J.  J.  Fahey,  in  collaboration  with  F.  L.  Hess. 

Spectroscopic  work  occupied  a  large  part  of  Greorge  Steiger's  time. 
Spectra  of  known  elements  were  prepared  for  reference,  and  a  tech- 
nique was  developed  by  which  about  50  tests  for  beryllium  were 
made.  Several  unusual  metallic  associations  in  gold  concentrates 
were  also  identified  by  the  spectrograph. 

Bock  analyses  were  made  principally  by  J.  G.  Fairchild,  George 
Steiger,  J.  J.  Fahey,  L.  T.  Kichardson,  and  E.  T.  Erickson.  The 
substances  analyzed  ranged  from  diatomite  to  spinel,  including  gas 
from  springs,  gold  and  silver  ores,  beryl,  mica,  mine  water,  granam- 
ite,  niter,  shale,  clay,  travertine,  and  volcanic  ash. 

B.  C.  Wells  continued  determinations  of  the  age  of  minerals  by 
the  lead-uranium  ratio  and  with  L.  T.  Bichardson  studied  the  heat 
of  solution  of  some  potash  minerals.  He  made  a  brief  field  trip  to 
Colorado  and  New  Mexico  and  another  to  Pennsylvania  to  examine 
an  occurrence  of  uraninite  in  serpentine. 

Investigations  relating  to  the  genesis  of  ores  were  carried  on  by 

B.  E.  Stevens,  who  measured  the  diffusion  of  ^ses  through  Swedish 
kolm  and  experimented  on  the  behavior  ox  certain  siucates  and 
metallic  sulphides,  especially  pyrite,  in  various  solutions  in  a  bomb 
at  800®  C.  Chemical  studies  mvolving  the  geochemistry  of  organic 
substances  were  made  by  E.  T.  Erickson. 

Potash  investigations  were  continued  mainlv  as  described  in  the 
last  few  reports,  with  more  emphasis  on  the  field  in  Eddy  County. 
N.  Mex.,  where  sylvite  and  carnallite  have  been  found  in  sufficient 
richness  to  warrant  sinking  a  shaft  and  mining  in  commercial 
quantities. 

On  account  of  the  small  force  of  chemists  available  analytical  work 
was  necessarily  limited  almost  entirely  to  determinations  of  the 
potassium  content  of  the  richer  portions  of  the  cores  and  cuttings 
shipped  from  the  field.  The  mmerals  were  identified  by  petro- 
ffrapnic  methods,  and  their  percentage  also  estimated  approximately 
by  this  method  when  possible.  The  petrographic  exammations  were 
made  principally  by  F.  C.  Calkins,  with  supplemental  assistance  by 
J.  J.  Fahey,  L.  T.  Bichardson,  and  W.  T.  Schaller.  The  chemical 
work  on  potash  was  done  mainly  by  E.  T.  Erickson.  B.  K.  Bailev 
continued  at  Eoswell,  N.  Mex.,  preparing  potash  cores  and  well 
cuttings  for  shipment  to  Washington  and  making  logs  of  wells. 
(See  p.  13.) 

Field  measurements  of  deep  earth  temperatures  were  made  by 

C.  E.  Van  Orstrand  during  Junie,  July,  Aujgust,  and  September, 
1930,  in  Alabama,  Texas,  Oklahoma,  California,  Oregon,  Wyoming, 
and  Michigan.  Some  of  the  observations  were  made  in  cooperation 
with  the  American  Petroleum  Institute.  The  results  were  computed 
with  the  assistance  of  H.  C.  Spicer,  computer,  who  also  began  the 
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preparation  of  some  mathematical  tables  of  certain  exponential 
functions. 

P.  O.  Nutting  continued  his  study  of  the  activity  of  sands  and 
clays  in  adsorbing  oil,  or  certain  components  of  oil,  with  particular 
reference  to  the  seat  of  activity,  its  origin,  its  relation  to  the  com- 
position and  structure  of  the  material,  and  the  nature  of  the  adsorbed 
substance.  He  made  many  comparative  tests  of  characteristic  oil 
sands  and  filtering  clays  from  both  forei^  and  domestic  sources 

During  the  winter  a  conference  was  held  every  two  weeks  at  which 
members  of  the  staff  reviewed  their  work  or  summarized  recent 
progress  in  geochemistry  and  geophysics. 

The  following  papers  were  completed  during  the  year : 

SchaUer,  W.  T.,  Psittadnite  from  Arizona :  Am.  Mineralogist. 

The  ending  of  modifiers  of  mineral  names :  Am.  Mineralogist. 

Ammonioborite,  a  new  mineral:  Am.  Mineralogist. 

Chemical  composition  of  cuprotungstite :  Am.  Mineralogist. 

PtiloUte  from  Utah:  Am.  Mineralogist. 

Mordenite-ptilolite  group :  Am.  Mineralogist. 

Tephroite  crystal  from  New  Jersey :  Am.  Mineralogist. 

Snlvanite  from  Utah :  Am.  Mineralogist. 

F.  W.  Clarke  (memorial  sketch) :  Am.  Mineralogist 

Schaller,  W.  T.,  and  Nolan,  T.  B.,  Spadaite  from  Utah :  Am.  Mineralogist 
Nutting,  P.  G.,  Chemical  activation  of  quartz  surfaces :  Science. 

Physical  analysis  of  oil  sands :  Am.  Assoc.  Petroleum  Geologists  BulL 

Physical  and  chemical  factors  in  the  accumulation  and  discharge  of  oil : 

Typical  American  oil  fields,  vol.  3. 

Report  on  Temblor  sandis,  prepared  for  conservation  branch. 

Adsorption  and  base  exchange :  Washington  Acad.  Sci.  Jour. 


Van  Orstrand,  C.  E.,  Temperature  gradients  in  the  earth:  Symposium  on  oU 

field  structure,  voL  3. 
Fairchild,  J.  G.,  Note  on  determination  of  very  small  quantities  of  cadmium  in 

a  rich  zinc  ore:  Chemist- Analyst. 
Wells,  R.  C,  Evaporation  as  a  function  of  Insolation:  Am.  Assoc.  Civil  Bng. 

Proc. 
Book  review:  Tables  for  the  determination  of  minerals,  by  Kraus  and 

Hunt:  Ind.  and  Eng.  Chemistry. 

Scientific   investigations   relating  to   mineral   deposits:  United    States 


Dally. 
Richardson,  L.  T.,  and  Wells,  R.  C,  The  heat  of  solution  of  some  potash 

minerals :  Washington  Acad.  Sci.  Jour. 
Erickson,  E.  T.,  The  fatty  class  of  plant  and  animal  substances  in  sediments : 

Am.  Assoc.  Petroleum  Geologists  Bull. 

ALASKAN  BRANCH 

FHIUP  S.  SMITH,  Cki%fAlt»k^  CmbtM 

ORGANIZATION  AND  PERSONNEL 

The  Alaskan  branch  consisted  at  the  end  of  the  year  of  the  chief 
Alaskan  geologist,  4  geolo^sts,  1  mining  engineer,  1  coal-mining 
assistant,  4  topographic  engineers,  1  draft^an^  4  clerks,  and  1  minor 
apprentice  lithographer.  In  addition,  9  geologists  and  4  topographic 
engineers  were  employed  for  special  service  on  the  Alaska  Railroad 
project,  and  numerous  camp  hands  and  other  assistants  were 
employed  for  temporary  service. 

SCOPE  OF  THE  WORK 

The  task  of  obtaining  information  re^rding  the  mineral  resources 
of  Alaska  and  assisting  the  industry  m  every  practicable  way  has 
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for  many  years  devolved  upon  the  Alaskan  branch.  During  the 
third  of  a  century  that  this  work  has  been  in  progress  the  Geological 
Survey  has  published  many  hundreds  of  reports  on  various  phases 
of  the  mineral  industry  of  Alaska,  and  these  have  been  accompanied 
by  several  hundred  maps  of  different  parts  of  the  territory.  Prac- 
tically every  known  mineral-producing  camp  has  been  visited  by  the 
geologists,  engineers,  and  topographers  of  the  Geological  Survey, 
and  reports  regarding  these  camps  have  been  issued. 

The  fiscal  year  has  little  significance  in  reporting  on  the  Geo- 
logical Survey's  work  in  Alaska,  especially  because  most  of  the 
appropriations  for  the  Alaska  work  are  made  immediately  available 
on  the  passage  of  the  act  through  which  the  money  is  appropriated. 

Two  rather  distinctly  different  kinds  of  technical  work  are  per- 
formed by  the  Alaskan  branch — one  of  a  general  investigational  type 
and  the  other  of  a  semiadministrative  type  in  connection  with  the 
supervision  of  the  leases  granted  by  the  Government  covering  coal, 
oil,  and  other  mineral  lands.  Each  is  not  only  distinct  in  character 
but  is  supported  by  different  funds.  For  convenience  the  two  types 
of  work  will  be  referred  to  as  the  work  on  mineral  resources  and  the 
leasing  work. 

FUNDS 

The  funds  used  by  the  Geological  Survey  in  its  Alaska  work  are 
provided  in  two  items  in  the  general  act  making  appropriations  for 
the  Interior  Department.  One  of  these  is  "  for  continuation  of  the 
investigation  of  the  mineral  resources  of  Alaska."  In  the  act  for  the 
fiscal  year  1931  the  amount  appropriated  was  $75,000.  In  the  similar 
act  for  1932  the  amount  appropriated  was  $84,500.  Each  of  these 
appropriations  was  made  available  immediately  on  the  passage  of 
the  act  in  which  it  was  contained.  The  other  item  is  an  allotment 
made  from  the  appropriation  "  for  the  enforcement  of  the  provisions 
of  the  acts  of  October  30,  1914,  October  2,  1917,  February  25,  1920, 
and  March  4,  1921,  and  other  acts  relating  to  the  mining  and  re- 
covery of  minerals  on  Indian  and  public  lands  and  naval  petroleum 
reserves."  Allotments  under  this  item  are  available  only  during 
the  fiscal  year  specified.  In  the  fiscal  year  1931  an  allotment  of 
$10,000  Avas  made  for  work  of  this  kind  in  Alaska. 

WORK  ON  MINERAL  RESOURCES 

MANUSCRIPTS  AND  PUBLICATIONS 

The  principal  products  of  the  Alaska  work  of  the  Geological  Sur- 
vey are  reports  and  maps  based  on  original  surveys  or  investiga- 
tions.   During  the  year  six  such  official  reports  have  been  issued: 

Notes  on  the  geology  of  upper  Nlzina  River,  by  F.  H.  Moffit  (BaUetin  SIS-D). 

Mineral  resources  of  Alaska:  Report  on  progress  of  investigations  in  1928, 
by  Philip  S.  Smith  and  others  (Bulletin  813). 

Geography  and  j?eology  of  northwestern  Alaska,  by  Philip  S.  Smith  and  J.  B. 
Mertie.  jr.  (Bulletin  815). 

Mineral  industry  of  Alaska  in  1920,  by  Philip  S.  Smith  (Bulletin  824-A). 

Administrative  report,  1929-30,  by  Philip  S.  Smith  (Bulletin  824-A). 

The  Upper  Cretaceous  floras  of  Alaska,  by  Arthur  Hollick,  with  a  description 
of  the  Upper  Cretaceous  plant-bearing  beds,  by  G.  C.  Martin  (Professional 
Paper  159) . 
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The  following  reports  are  in  course  of  editing  or  printing : 

The  Slana  district,  upper  Copper  River  region,  by  F.  H.  Mofflt  (Bulletin 
824-B). 

The  Lake  Glark-Mulchatna  region,  by  8.  E.  Gapps  (BuUetin  824-C). 

Mining  in  the  Circle  district,  by  J.  B.  Mertie,  jr.  (Bulletin  824-D). 

The  occurrence  of  gypsum  at  lyoukeen  Cove,  Chichagof  Island,  by  B.  D. 
Stewart   (Bulletin  824-E). 

Glaclation  in  Alaska,  by  S.  R.  Cappe  (Professional  Paper  170-A). 

A  geologic  reconnaissance  of  the  Dennlson  Fork  district,  by  J.  B.  Mertie,  Jr. 
( Bulletin  827) . 

Eight  reports  have  been  completed  by  their  authors  and  approved 
for  publication : 

Mineral  Industry  of  Alaska  in  1930,  by  Philip  S.  Smith. 
Administrative  report.  1980-^1.  by  Philip  S.  Smith. 
The  Kantishna  district,  by  F.  H.  Mofflt. 

Mining  derelopments  in  the  Tatlanlka  and  Totatlanlka  Basins,  by  F.  H. 
Mofflt. 

The  eastern  portion  of  the  Mount  McKlnley  National  Park,  by  S.  R.  Capps. 

Geography  and  geology  of  Lltuya  Bay,  by  J.  B.  Mertie,  jr. 

The  Tatonduk-Natlon  district,  by  J.  B.  Mertie,  jr. 

Surface  water  supply  of  southeastern  Alaska,  by  F.  F.  Henshaw. 

Seven  short  papers  on  the  mineral  production  of  Alaska  and  va- 
rious phases  of  the  work  of  the  Alaskan  branch  were  published  as 
press  memoranda. 

Two  maps  were  issued  during  the  year,  as  follows : 

Topographic  map  of  Goodnews  Bay  district,  by  R.  H.  Sargent  and  W.  S. 
Post ;  scale,  1 :  250,000.    Issued  in  a  preliminary  photolithographic  edition. 

Topographic  map  of  Valdez  and  vicinity,  by  J.  W.  Bagley,  C.  B.  Giffln,  and 
R.  H.  Sargent ;  scale,  1 :  62,500.    Published  for  sale. 

The  following  maps  have  been  prepared  and  transmitted  for  pub- 
lication during  the  year: 

Topographic  map  of  ReylUaglgedo  Island,  by  R.  H.  Sargent ;  "scale,  1 :  250,000. 
CompUed  principally  from  aerial  photographs  taken  by  the  Alaska  Aerial  Sur- 
vey Expedition  of  the  Navy  Department,  1026  and  192&.  To  be  issued  In  a 
preliminary  photolithographic  e<Ution. 

Topographic  map  of  Mount  Spurr  region,  by  R.  H.  Sargent  and  Gerald  Fltz- 
Gerald ;  scale,  1 :  250,000.    To  be  published  for  sale. 

Topographic  map  of  Lake  Clark-Mulchatna  region,  by  Gerald  FitzGerald  and 
R.  H.  Sargent ;  scale,  1 :  250,000.    To  be  published  for  sale. 

Alaska  map  E  (reprint,  extensively  revised) ;  scale,  1:2,500,000.  To  be  pub- 
lished for  sale. 

Alaska  map  A  (reprint,  revised)  ;  scale,  1:5,000,000.  To  be  published  for 
sale. 

Topographic  map  of  lower  Matanuska  Valley  (reprint,  revised),  by  R.  H.  Sar- 
gent ;  scale,  1 :  62,500.    To  be  published  for  sale. 

In  addition,  practically  all  the  published  reports  are  accompanied 
by  maps,  the  bases  of  which  have  been  made  principally  from  sur- 
veys conducted  by  the  topographers  of  the  Alaskan  branch. 

Progress  was  also  made  in  the  preparation  of  a  map  of  the 
Nushagak  region,  scale  1 :  250,000,  compiled  from  surveys  made  in 
1930,  and  maps  oi  portions  of  the  Taku  and  WrangeU  districts,  com- 
piled principally  from  aerial  photographs  taken  oy  the  Navy  De- 
partment, for  use  as  bases  for  topographic  maps  and  for  field  studies. 

Besides  the  official  reports,  several  articles  were  prepared  bv  the 
scientific  and  technical  members  of  the  Alaskan  branch  for  publica- 
tion in  outside  journals,  and  41  public  lectures  were  given  regarding 
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the  general  work  of  the  branch  or  some  of  its  special  features.  Most 
of  these  were  prepared  unofficially  but  represent  by-products  of  the 
regular  work  and  serve  to  reach  special  audiences  not  readily  reached 
by  the  official  publications.  Among  the  artides  may  be  mentioned 
the  following: 

Some  popular  misconceptioiiB  concerning  Alaska,  by  Philip  S.  Smith. 
Geographic  and  geologic  eyidence  relating  to  the  connection  of  Siberia  and 
northwestern  Alaska,  by  Philip  S.  Smith. 
Bandom  notes  on  recent  ice  as  a  geologic  agent,  by  Philip  S.  Smith. 
Alaska  and  the  Geological  Survey,  by  Philip  S.  Smith. 
Photographing  Alaska  from  2  miles  in  the  air,  by  R.  H.  Sargent. 
Paleosoic  stratigraphy  of  the  Upper  Yukon,  by  J.  B.  Mertie,  Jr. 
Safety  work  in  mines,  by  B.  D.  Stewart. 

PROJECTS  IN  PROGRESS  DURING  THE  SUMMER  OF  1939 

In  addition  to  the  routine  duties  of  supplying  information  in 
answer  to  hundreds  of  inquiries  received  from  the  public  and  from 
other  branches  of  the  Government,  10  principal  projects  were  car- 
ried on  during  the  season  of  1930.  7  involving  field  work  and  3  only 
work  in  the  oflSce.    The  seven  field  projects  are  described  below. 

Topographic  mapping  in  southeastern  Alaska  included  the  mapping  of  parts 
of  BeviUagigedo  Island,  on  which  Ketchikan  is  situated,  and  of  the  adjacent 
mainland,  a  project  that  was  started  during  the  field  season  of  1928.  Mndi 
of  this  region  contains  indications  of  mineralization,  and  the  maps  will  also 
serve  as  bases  for  other  GoTemment  institutions  and  persons  haying  to  do 
with  the  development  of  the  other  resources  of  the  region;  for  example,  the 
Forest  Service  and  others  who  are  vitally  interested  in  the  power  and  pulp- 
wood  resources. 

In  1929  a  rush  of  prospectors  followed  the  announcement  of  the  discovery 
of  sulphide  ores  containing  copper,  sine,  lead,  and  gold  in  the  Takn  district 
east  of  Juneau.  Verification  of  the  r^;)ort  that  considerable  tracts  hitherto 
regarded  as  composed  mainly  of  deep-seated  igneous  rocks  and  therefore  un- 
promising as  prospective  mineral  areas  were  really  occupied  by  other  rocks 
and  might  therefore  repay  prospecting,  made  it  desirable  that  an  authoritative 
statement  based  on  a  thorough  field  examination  of  the  area  should  be  prepared 
by  the  Geological  Survey.  B.  D.  Stewart,  of  the  Juneau  office,  was  assigned 
to  the  task  and  spent  altogether  about  five  weeks  in  the  field,  visiting  as  many 
of  the  prospects  and  as  much  of  the  area  as  time  and  other  condition's 
permitted. 

For  many  years  it  has  been  realized  that  the  success  of  the  Government- 
owned  railroad  in  Alaska  would  depend  in  no  small  measure  on  the  develop- 
ment of  the  mineral  resources  along  its  route.  The  general  manager,  CoL 
O.  F.  Ohlson,  asked  for  some  assistance  by  the  Geological  Survey  in  aiding 
this  development,  and  in  1930  two  geologic  parties  were  assigned  to  the  rail- 
road zone.  These  parties  were  in  charge  of  F.  H.  Moffit  and  S.  R.  Capps. 
The  special  areas  studied  by  Mr.  Moffit  were  the  Kantishna  district  and 
near-by  country  west  of  the  railroad  and  part  of  the  Bonnifield  district  east 
of  the  railroad.  The  party  in  charge  of  Mr.  Gapps  examined  the  geology  and 
mineral  resources  of  a  tract  on  the  south  side  of  the  Alaska  Range  extending 
eastward  from  the  head  of  the  West  Fork  of  the  Chulitna  River  to  the  Nenana 
River.  Parts  of  this  area  were  known  to  be  mineralized,  and  in  addition  its 
survey  was  undertaken  to  permit  the  construction  of  a  complete  section 
across  the  range  and  thus  contribute  to  the  interpretation  of  the  geolc^c 
events  that  have  occurred  and  throw  light  on  their  relation  to  the  occurrence 
of  ore  deposits.  An  area  of  about  300  square  miles  was  surveyed  geologically 
on  reconnaissance  standards  and  about  180  square  miles  that  had  been  sur- 
veyed in  earlier  years  was  more  intensively  studied  and  its  geology  thoroughly 
revised,  so  as  to  bring  it  into  adjustment  with  the  latest  information  on  the 
region  as  a  whole. 

One  of  the  largest  unsurveyed  tracts  still  remaining  in  Alaska  lies  in  south- 
western Alaska  north  of  Bristol  Bay.  Reports  received  from  prospectors 
and  indications  that  were  seen  in  the  nearest  areas  that  had  been  examined 
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by  the  Geological  Survey  gave  reason  to  belieye  that  in  parts  of  this  tract 
there  might  be  valuable  mineral  deposits,  and  in  order  that  more  authoritative 
information  might  be  available  a  start  was  made  on  the  work  of  surveying 
the  tract  by  a  party  in  charge  of  Gerald  FitzGerald.  Field  work  began  June 
5  and  ended  September  8.  During  that  period  an  area  of  2,400  square  miles 
was  surveyed  topographically  for  publication  on  a  scale  of  4  miles  to  1  inch, 
with  a  contour  interval  of  200  feet  In  the  course  of  the  work  about  125 
miles  of  river  traverse  was  made  on  a  field  scale  of  1:96,000  (1^  miles  to 
1  inch),  using  micrometer  and  rod  readings,  with  a  contour  interval  of  100 
feet. 

Another  large  area  in  Alaska  that  has  long  remained  unsurveyed  and  little 
visited  even  by  casual  trappers  is  the  triangular  tract  lying  between  the 
Yukon  and  Porcupine  Rivers  west  of  the  international  boundary.  Recon- 
naissance geologic  surveys  of  this  tract  were  made  in  IdSO  by  a  party  in 
charge  of  J.  B.  Mertie,  Jr.  No  topographic  map  was  available  to  show  even 
the  major  features  of  the  country  or  to  serve  as  a  base  on  which  to  plat  the 
geolo^c  observations,  but  a  drainage  map  of  the  southeastern  part  of  the 
area  was  prepared  as  one  of  the  results  of  the  traverses  and  plane-table 
sketches  of  the  geologist.  Field  work  began  on  the  Yukon  at  the  mouth  of 
the  Tatonduk  River  June  5  and  ended  September  2.  The  drainage  and  geologic 
featvree  of  an  area  of  500  square  miles  were  mapped  adequately  for  publication 
on  the  usual  reconnaissance  scale. 

llie  customary  broad  survey  of  recent  developments  in  the  mining  industry 
as  a  whole,  with  special  visits  to  some  of  the  more  active  mining  camps  or  those 
that  had  not  been  recently  visited  by  members  of  the  Geological  Survey,  was 
made  by  Phillip  S.  Smith,  chief  Alaskan  geologist.  Leaving  Washington  late 
in  June,  he  spent  some  time  with  the  topographic  party  of  Mr.  Sargent  in 
southeastern  Alaska.  In  Juneau  he  held  brief  consultations  with  B.  D.  Stewart, 
of  Hie  Geological  Survey  office,  and  with  officials  of  other  bureaus  whose  work 
bears  close  relations  to  that  of  the  Geological  Survey.  Mr.  Smith  then  went 
to  Anchorage  for  consultation  with  Ck>lonel  Ohlson  regarding  the  mineral 
investigations  for  the  Alaska  Railroad  and  made  personal  studies  in  all  the 
productive  mining  camps  adjacent  to  the  railroad  between  Seward  and  the 
Willow  Creek  gold  lode  district  In  August,  under  instructions  from  Wash- 
ington, Mr.  Smith  joined  the  special  senatorial  investigating  committee  under 
the  chairmanship  of  Senator  Howell  and  remained  wil£  that  committee 
throughout  its  study  in  the  railroad  belt,  in  order  to  make  available  any 
information  regarding  mineral  resources  it  might  call  for. 

The  areas  reported  in  the  following  table  are  based  on  the  field 
season  and  not  on  the  fiscal  year,  and  therefore  no  account  is  taken 
of  the  work  that  was  started  during  the  field  season  of  1931  but  re- 
mained uncompleted  at  the  end  of  the  fiscal  year  1981. 


Areas  9wrveyed  by  Geoloffioal  Survey  in  Alaska,  1898-1930,  in  square  miles 


Oeologic  sonreys 

Topographic  surreys 

Field  8ea«m 

Explora- 
tory (scale 

1:500,000 
orsmalkr) 

Reconnais- 
sance (scale 
1:260,000) 

Detailed 

(wale 

1:  (12,600 

or  larger) 

Exjdora- 
tory  (scale 

1:600,000 
or  smaller) 

Reoonnais- 

sanoe  (scale 

1:260,000) 

Detailed 

(scale 

1:62,600 

or  larger) 

18»-1«29 

76,160 
600 

•170,830 
480 

4,277 

66,630 

200,905 
3,344 

4,066 

igso 

76,660 

170,630 

4,277 

66,630 

213,249 

4,066 

Peroantage  surveyed  of  total 
areii  of  Alaska. 

43.7 

4A.6 

•  Includes  180  square  miles  revised  extensively  in  1930,  included  also  under  1990,  and  therefore  counted 
only  once  in  the  total. 

In  this  table  only  the  net  areas  surveyed  are  listed  in  the  appro- 
priate column,  though  of  course  most  of  the  areas  that  have  been 
surveyed  geologically  have  also  been  surveyed  topographically*    It 
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is  by  no  means  unusual  that  areas  surveyed  hastily  at  first  are  later 
resurveyed  with  more  precision  on  the  same  or  larger  scale,  and  if 
the  areas  thus  revised  were  not  excluded  from  the  totals  the  same 
areas  would  be  counted  twice. 

The  scale  most  commonly  adopted  for  Alaska  surveys,  either  geo- 
logic or  topographic,  is  the  reconnaissance  scale  (1:250,000)^  about 
4  miles  to  the  inch,  with  a  contour  interval  of  200  feet.  This  scale 
is  adequate  for  most  generalpurposes,  and  the  maps  can  be  made 
expeditiously  and  cheaply.  For  work  requiring  less  detailed  map- 
ping the  exploratory  scale  of  8  to  10  miles  to  the  inch  has  been 
adopted.  For  detailed  work  the  usual  scale  is  1  mile  to  the  inch, 
but  larger  scales  are  used  if  required.  Thus,  the  surveys  of  the 
region  near  the  mines  at  Juneau  were  on  a  scale  of  about  one-third 
mile  to  the  inch. 

The  oflSce  project  of  compiling  for  map  use  the  aerial  photographs 
made  by  the  Navv  Department  in  southeastern  Alaska  was  continued 
throughout  the  fiscal  year.  At  the  present  rate  of  progress  it  will 
be  more  than  a  decade  before  even  the  material  that  is  now  on  hand 
can  be  worked  up.  During  1930  drainage  maps  were  compiled  for 
areas  of  about  400  square  miles  in  the  Taku  district  near  Juneau  and 
of  between  500  and  600  square  miles  in  the  region  between  Wrangell 
and  the  earlier  mapped  area  north  of  Ketchikan.  This  work  was  in 
charge  of  R.  H.  Sargent,  who  devoted  much  of  his  own  time  to  it  and 
was  assisted  by  V.  S.  Seward,  topographic  engineer,  and  J.  I.  David- 
son, draftsman. 

The  collection  of  information  regarding  the  output  of  minerals 
from  Alaska  each  year  is  carried  on  mainly  from  the  Washington 
office,  but  the  wide  acquaintance  of  the  field  men  and  their  surveys 
in  diJBferent  parts  of  the  Territory  make  them  a  source  of  much 
definite  information.  In  addition,  many  of  the  other  Government 
organizations  collect  data  within  their  respective  fields  which  con- 
tribute to  the  general  result.  Banks,  express  companies,  and  other 
organizations  conducting  business  in  AlasKa  also  assist. 

The  Geological  Survey  maintains  in  Alaska  two  district  offices, 
one  at  Juneau  and  one  at  Anchorage.  The  main  duties  of  the  person- 
nel attached  to  these  offices  relate  to  mineral  leasing,  but  a  part  of 
their  service  relates  to  general  investigations  of  mineral  resources. 
Under  this  arrangement  approximately  two-fifths  of  the  time  of 
B.  D.  Stewart,  who  supervises  the  local  offices,  is  allotted  to  general 
investigations  of  mineral  resources.  The  Alaska  offices  also  act  as 
local  distributing  points  for  publications  of  the  Geological  Survey 
and  assist  in  furnishing  the  main  office  at  Washington  with  informa- 
tion on  many  phases  or  the  mineral  industry  of  the  Territory. 

PROJECTS  FOR  THE  SEASON  OF  1931 

Eleven  projects,  funds  for  which  were  appropriated  directly  to 
the  Geological  Survey,  have  been  approved  for  the  season  of  1931. 
These  projects  had  been  under  way  for  only  a  short  time  at  the  end 
of  the  fiscal  year,  and  no  specific  details  are  available  regarding  the 
work  accomplished.  Eight  of  these  projects  that  involve  field  work 
are  reconnaissance  topographic  mapping  in  the  Wrangell-Ketchi- 
kan  district,  southeastern  Alaska ;  mining  studies  principally  in  the 
Taku   district  near  Juneau   and   at   other  points  in   southeastern 
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Alaska ;  geologic  investigations  in  the  vicinity  of  Glacier  Bay ;  recon- 
naissance topographic  mapping  in  the  Klutina  Lake  district,  in 
the  Copper  Kiver  Valley;  reconnaissance  geologic  studies  in  the 
Alaska  Kange  at  the  head  of  the  Copper  River ;  geologic  and  topo- 
graphic reconnaissance  surveys  in  the  Tikchik  Lakes  district  of 
southwestern  Alaska;  geologic  reconnaissance  of  parts  of  the  Yukon- 
Tanana  Region,  central  Alaska ;  and  general  studies  of  the  mining 
developments  throughout  Alaska. 

The  topographic  mapping  in  tlie  Wrangell-Ketchikan  rlistrict  is  a  coutinua- 
tiou  of  the  work  that  was  started  in  the  Ketctiikan  district  in  1928  and  con- 
tiiined  in  1930,  whereby  an  area  of  about  1.900  square  miles  was  mapped. 
The  work  done  in  1931  wUl  tie  to  this  earlier  work  and  carry  it  northward  as 
far  as  time  and  other  conditions  permit. 

The  Taku  project  is  a  continuation  of  the  investigations  that  were  started 
In  1930.    B.  D.  Stewart  will  again  be  in  charge  of  this  work. 

Several  years  ago  field  investigations  of  the  re^don  adjacent  to  Glacier  Bay, 
west  of  Juneau,  were  carried  on  by  F.  E.  and  C.  W.  Wr.ght,  but  the  results 
were  not  completed  in  form  for  publictition.  Through  cooperation  with  tJie 
Bureau  of  Mines  the  services  of  C.  W.  Wright,  who  is  now  a  member  of  that 
bureau,  have  been  made  available  for  the  completion  of  this  project. 

Lying  west  of  the  Richardson  Highway  in  that  part  of  its  course  between 
Tonsina  and  Copper  Center,  in  the  Copper  River  Valley,  and  including  Klutina 
and  Tonsina  Lakes,  is  a  tract  of  country  that  was  not  surveyed  during  the  time 
that  tlie  country  near  it  to  the  nortli  and  to  the  east  was  mapped.  As  a  pre- 
liminary to  geologic  studios  in  tbis  area  a  topographic  party  in  charge  of  C.  F. 
Fuechsel  was  sent  into  the  region  early  in  June. 

A  start  on  the  geologic  examination  of  tliat  part  of  the  Alaska  Range  which 
lies  between  the  head  of  the  Copper  River  and  Tanana  Valley,  east  of  the 
Delta  River  and  extending  as  far  as  the  international  boundary,  was  made 
in  1929  by  a  small  exploratory  party  in  charge  of  F.  H.  Moffit.  In  1931  Mr. 
Moffit  lias  resumed  his  general  studies  in  this  region,  though  without  aid 
of  a  suitable  topographic  map.  Work  started  early  in  June  and  will  con- 
tinue into  September. 

In  southwestern  Alaska  a  combined  topographic  and  geologic  party  in  charge 
of  Gerald  FitzGerald,  topographer,  with  P.  A.  Davison,  geologist,  will  carry 
forward  the  work  started  by  Mr.  FitzGerald  in  1930,  of  mapping  as  much 
as  practicable  of  the  unsurveyed  area  lying  between  Bristol  Bay  and  the 
headwaters  of  the  Holitna  and  other  streams  near  it  that  are  tributary  to 
the  Kuskokwim  River. 

Ever  since  the  earliest  investigations  of  Alaskans  mineral  resources  by 
the  Geological  Survey  its  parties  have  traversed  parts  of  the  great  belt  of 
country  lying  between  the  Yukon  and  Tanana  Rivers.  Work  in  this  area 
has  reached  an  advanced  stage,  but  before  it  can  be  completed  certain  prob- 
lems require  further  field  examination.  To  do  this  work  J.  B.  Mertie,  jr., 
with  a  small  party,  landed  at  Rampart  early  in  June.  During  the  summer 
he  ^ill  visit  parts  of  the  Rampart  and  Hot  Springs  districts  and,  if  time  and 
other  conditions  permit,  will  swing  eastward  into  the  Livengood  or  Tolovana 
district,  perhaps  ending  his  season  at  Fairbanks  alK>ut  the  middle  of  September. 

The  general  survey  of  Alaska  mining  conditions  to  be  conducted  by  the 
chief  Alaskan  geologist  during  the  season  of  1031  will  resemble  similar  work 
in  the  past,  but  owing  to  duties  in  Washington  the  actual  field  work  will  not  be 
started  until  after  the  first  of  July. 

The  office  compilation  of  drainage  maps  from  the  thousands  of 
photographs  taken  by  the  Navy  aviators  in  southeastern  Alaska  is 
being  continued.  It  is  essential  that  drainage  maps  of  this  sort  cov- 
ering at  least  2,0()0  square  miles  should  be  compiled  before  the  field 
season  of  1932  begins,  as  otherwise  the  topoj^raphic  mapping  will 
have  to  be  delayed.  Even  without  topograpny  these  maps  are  in 
much  demand  by  the  Forest  Service  and  other  Government  organi- 
zations and  private  individuals  who  are  active  in  developing  south- 
eastern Alaska. 
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RAILROAD  PROJECT 

The  most  extensive  project  undertaken  by  the  Geological  Survej 
in  Alaska  in  1931  is  not  supported  by  funds  appropriated  to  it 
directly,  but  by  funds  that  have  been  transferred  for  its  use  by  the 
Alaska  Railroad.  The  item  for  the  Alaska  Railroad  in  the  Interior 
Department  appropriation  act  for  1931  includes  a  provision  "that 
not  to  exceed  $250,000  of  this  fund  shall  be  available  for  continua- 
tion of  the  investigation  of  mineral  and  other  resources  of  AJa^a 
to  ascertain  the  potential  resources  available  which  will  affect  rail- 
road tonnage."  Arrangements  have  been  made  whereby  the  Geo- 
logical Survey  is  to  conduct  such  of  these  investigations  as  pertain 
to  mineral  resources  in  the  interests  of  the  railroad  and  in  such  man- 
ner and  at  such  places  as  are  approved  by  the  responsible  railroad 
officials.  Plans  were  drawn  up  by  the  Greoloffical  Survey  and  ap- 
proved by  the  manager  of  the  railroad,  and  the  funds  necessary  to 
start  the  work  were  supplied  for  examinations  in  the  Anthracite 
Ridge,  Copper  Mountain,  Kantishna,  Valdez  Creek-Chulitna,  Fair- 
banks, Willow  Creek,  Girdwood,  and  Moose  Pass  areas.  The  plans 
also  include  an  examination  of  the  nonmetallic  mineral  resources 
throughout  the  railroad  belt  and  the  maintenance  of  a  geologist 
throughout  the  year  to  serve  as  general  representative  to  advise  tiie 
manager  on  mining  and  geologic  matters,  to  work  with  prospectors 
and  make  available  the  results  of  the  surveys,  and  to  serve  as  a  me- 
dium of  coordination  between  the  railroad  and  other  agencies 
engaged  in  this  program. 

Work  on  all  these  projects  is  in  general  charge  of  S.  R.  Capps, 
who  started  the  field  work  early  in  June  and  will  keep  it  going 
as  late  in  the  fall  as  practicable.  From  the  later  part  of  July 
to  the  end  of  the  work  Mr.  Capps  will  be  assisted  in  his  gen- 
eral supervision  by  D.  F.  Hewett,  geologist.  Through  the  courtesy 
of  the  Bureau  of  Mines  the  samples  collected  in  the  course  of  the 
work  will  be  analyzed  at  the  laboratories  of  the  bureau  in  Alaska — 
the  coal  samples  in  the  coal-testing  laboratory  at  Anchorage  and  the 
metallic  and  nonmetallic  minerals  other  than  coal  in  the  laboratory 
at  Fairbanks  conducted  in  cooperation  with  the  Alaska  Agricultural 
College  and  School  of  Mines. 

» 

In  the  Anthracite  Bidge  region  are  deposits  of  coal,  some  of  which  are  of 
anthracite  quality.  The  region  is  intersected  by  many  faults,  and  the  beds  are 
cut  by  or  interlaminated  with  many  igneous  intrusives.  Only  by  very  detailed 
work  can  the  amount  of  coal  be  determined.  It  is  therefore  proposed  that 
mapping,  both  geologic  and  topographic,  on  a  scale  of  5  inches  to  the  mile  will 
be  undertaken.  This  project  is  in  charge  of  Ralph  W.  Richards,  geologist,  and 
the  topographic  work  wUl  be  done  by  L.  O.  Newsome.  About  20  men  will  be 
needed  for  various  phases  of  the  work  on  this  project. 

In  the  Kantishna  and  Copper  Mountain  districts,  which  lie  60  miles  or  more 
west  of  the  Alaska  RaUroad  and  north  of  the  Alaska  Range,  silver-lead,  zinc, 
copper,  antimony,  and  gold  lodes  have  long  been  known  and  ore  has  beeo 
shipped  from  some  of  the  lodes,  though,  because  of  the  remoteness  of  the 
region,  it  has  not  well  repaid  the  operators  in  spite  of  the  fact  that  some  of  it 
had  a  value  of  over  $100  a  ton.  No  detailed  maps  of  either  of  these  tracts  are 
available,  so  a  separate  topographic  party  has  been  assigned  to  each  to  make 
a  map  of  the  mineralized  area  on  a  scale  of  1  mile  to  the  inch.  S.  N.  Stoner, 
topographer,  is  in  charge  of  the  party  at  Copper  Mountain  and  S.  C.  Kain  of  the 
topographic  work  in  the  Kantishna  district.  Investigations  of  the  geology  and 
ore  deposits  will  also  be  made — in  the  Kantishna  district  by  F.  G.  WeUs,  who 
will  act  as  chief  of  the  combined  geologic  and  topographic  party,  and  at  Copper 
Mountain  by  J.  C.  Reed,  who  will  conduct  the  geologic  work. 
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The  Valdez  Greek  district  lies  about  50  miles  due  east  of  Cantwell,  a  station 
on  the  Alaska  Railroad  not  far  from  Broad  Pass.  Gold  lodes  occur  in  this 
district  but  have  been  only  slightly  developed.  To  assist  in  the  determination 
of  the  extent  and  character  of  the  mineralization  a  small  geologic  party  in 
charge  of  C.  P.  Ross  will  carry  on  reconnaissance  surveys. 

In  the  Willow  Greek  and  Fairbanks  districts  gold  lodes  are  being  productively 
mined,  and  in  the  past  the  ores  from  each  have  yielded  gold  worth  more  than 
a  million  dollars.  The  mines  are  all  small,  and  the  efforts  of  the  operators  are 
necessarily  directed  toward  finding  and  developing  small,  rich  veins  which  do 
not  afford  tonnage  of  significance  to  the  railroad.  The  Geological  Survey's 
studies  in  these  districts  will,  therefore,  be  directed  largely  toward  determin- 
ing the  volume  of  low-grade  ores  that  might  be  profitably  developed  if  worked 
on  a  large  scale.  This  work  in  the  Fairbanks  district  will  be  carried  on  by 
J.  M.  Hill  and  in  the  Willow  Greek  district  by  J.  C.  Ray. 

North  of  Tumagain  Arm  and  about  40  miles  east  of  Anchorage,  in  the 
neighborhood  of  Girdwood,  gold  placers  have  been  worked  for  many  years, 
and  in  the  hills  at  the  head  of  the  valleys  in  which  they  occur,  notably  at  the 
head  of  Grow  Greek,  rich  gold  ores  have  been  found  and  some  underground 
development  work  done.  This  region  has  not  been  surveyed  in  detail,  and  only 
the  larger  aspects  of  its  geology  have  been  determined.  In  this  area  a  com- 
bined topographic  and  geologic  party  in  charge  of  W.  G.  Garson,  topographer, 
with  G.  F.  Park,  geologist,  will  map  on  a  scale  of  1  mile  to  the  inch  as  much 
of  the  country  as  time  and  other  conditions  permit. 

Extending  for  nearly  the  whole  length  of  Kenai  Peninsula  southward  from 
Tumagain  Arm  is  a  series  of  black  slates  and  shales  which  in  many  places  are 
cut  by  intrusive  igneous  rocks  and  intersected  by  quartz  veins  and  stringers, 
the  whole  more  or  less  mineralized.  Many  small  prospects  and  small  pro- 
ductive mines  have  been  opened  within  this  belt,  and  more  detailed  study  of 
it  than  heretofore  will  be  made  by  the  party  in  charge  of  Ralph  Tuck. 

EXPENDITURES 

The  funds  directly  appropriated  for  the  work  of  the  Geological 
Survey  on  Alaska's  mineral  resources  during  the  field  season  of  1930 
were  made  available  through  the  Interior  Department  appropriation 
acts  for  1930  and  1981.  Each  act  made  the  funds  appropriated  avail- 
able immediately.  The  act  for  1930  was  approved  March  4,  1929, 
and  the  act  for  1931  was  approved  May  14,  1980.  The  amount 
appropriated  by  the  act  for  1980  was  $67,500;  for  1981,  $75,000. 
Durinff  the  field  season  of  1931  the  funds  used  were  made  available 
through  the  act  for  1931,  already  noted,  and  the  act  for  1982,  which 
appropriated  $84,500. 

In  April,  1981,  in  order  to  finance  the  work  which  the  Gteological 
Survey  was  requested  to  perform  in  the  interests  of  the  Alalia  Sail- 
road,  transfers  of  $80,000  for  direct  expenditures  by  the  Geological 
Survey  were  made  by  the  railroad.  These  funds  were  consicfered 
available  for  expenditure  by  the  Geological  Survey  only  up  to  the 
end  of  the  fiscal  year,  but  a  supplementary  transfer  ot  $50,500  to 
continue  the  work  until  about  the  end  of  the  calendar  year  1931  was 
made,  and  further  transfers  will  be  requested  as  additional  funds 
are  required. 

Expenditures  from  funds  appropriated  for  investiffation  of  nUnertU  resources  of 

Alaska  for  the  fiscal  year  1980^1 

Projects  for  the  season  of  1030 $12, 889 

Projects  for  the  season  of  1931 17, 690 

Administrative  salaries,  July  1,  1930,  to  June  30.  1931 3, 173 

AU  other  technical  and  professional  salaries,  July  1,  1930,  to  Jane 

30,   1981 29,  706 

All  other  clerical  and  drafting  salaries,  July  1,  1930,  to  June  30, 1931-.  8, 807 

Office  maintenance  and  expenses 3,125 
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Of  the  $30,629  allotted  to  field  projects  for  both  seasons,  about  53 
per  cent  was  allotted  to  geologic  or  related  general  work  and  47  per 
cent  to  topographic  work. 

The  item  for  administrative  salaries  includes  only  those  salaries 
that  are  directly  related  to  general  administration  and  does  not 
include  charges  for  administration  such  as  each  party  chief  is  called 
on  to  perform  with  regard  to  the  party  in  his  charge.  The  low  cost 
of  administration  is  due  principallv  to  the  fact  that  the  administra- 
tive officers  are  engaged  also  in  technical  projects,  to  which  is  there- 
fore charged  a  proportional  part  of  their  salaries. 

LEASING  WORK 

Part  of  the  activities  of  the  Alaskan  branch  are  related  to  the 
proper  conduct  of  mining  work  on  the  public  mineral  lands  that  have 
been  or  may  be  leased  to  private  individuals  or  corporations  imder 
certain  laws.  Funds  for  tnis  work  throughout  the  United  States  are 
provided  in  a  general  item  contained  in  the*  Interior  Department 
appropriation  act.  The  amount  allotted  to  Alaska  for  the  fiscal  year 
1931  was  $10,000. 

In  order  that  the  policies  and  practices  that  have  been  developed 
by  the  leasing  unit  of  the  conservation  branch  of  the  Geological 
Survey  for  handling  the  much  larger  volume  of  similar  work  in  the 
States  should  be  maintained  in  Alaska  and  at  the  same  time  the 
specialized  knowledge  of  Alaskan  affairs  possessed  by  the  Alaskan 
branch  should  be  utilized,  the  general  conduct  of  the  leasing  work  in 
Alaska  is  in  a  measure  shared  between  the  two  branches,  the  office 
work  in  Washington  being  done  principally  by  the  conservation 
branch  and  the  field  work  by  the  Alaskan  branch.  B.  D.  Stewart, 
supervising  engineer,  who  has  headquarters  at  Juneau,  is  in  immedi- 
ate charge  of  the  field  work,  assisted  by  J.  J.  Corey,  coal-mining 
engineer,  at  Anchorage. 

The  primary  purpose  of  the  leasing  work  is  to  supervise  the  oper- 
ations under  the  coal  and  oil  leases  or  permits  that  have  been  granted 
by  the  Government  and  to  advise  and  consult  with  the  proper  author- 
ities, both  Federal  officers  and  private  applicants,  regarding  lands  that 
may  be  under  consideration  for  a  lease  or  permit.  Practically  all  the 
coal  mining  and  much  of  the  oil  prospecting  in  Alaska  is  done  on 
public  lands  by  private  individuals  or  companies  under  leases  or 
permits  issued  by  the  Secretary  of  the  Interior.  The  interest  of  the 
Government  in  these  lands  requires  not  only  that  these  grants  shall 
be  a  source  of  revenue  to  the  Nation  but  that  proper  methods  of  ex- 
tracting the  minerals  shall  be  employed,  thus  preventing  w^aste  or 
damage  to  the  property,  and  that  the  lives,  health,  and  welfare  of 
those  engaged  in  the  work  shall  be  properly  safeguarded.  Practi- 
cally all  the  producing  coal  mines  that  have  been  opened  in  the  Ter- 
ritory are  in  the  region  adjacent  to  the  Alaska  Railroad.  The  Gov- 
ernment has  therefore  an  especial  interest  in  their  successful  opera- 
tion. For  this  reason  the  Federal  engineers  have  given  intensive 
study  to  the  problems  confronting  these  mines  and  have  been  espe- 
cially active  in  supervising  their  operations,  not  only  to  see  that  the 
terms  of  the  leases  are  observed  but  also  to  be  of  as  much  assistance 
as  possible  to  the  small  operators  who  are  opening  them,  by  giving 
them  competent  technical  advice  and  aiding  them  in  making  their 
ventures  successful. 
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TOPOGRAPHIC  BRANCH 

J.  C.  STAACK,  Ckirf  T^pogrmpkU  Engbim 

ORGANIZATION  AND  PERSONNEL 

At  the  end  of  the  year  the  organization  of  the  topographic  branch 
was  as  follows: 

Atlantic  division,  Albert  Pike,  division  engineer,  in  charge. 

Central  division,  Glenn  S.  Smith,  division  engineer,  in  charge. 

Pacific  division,  H.  £L  Hodgeson,  division  engineer,  in  charge. 

Section  of  inspection  and  editing,  W.  M.  B^unan,  topographic  engineer,  in 
charge.  . 

Section  of  computing,  S.-  S.  Gannett,  topographic  engineer,  in  charge. 

Section  of  photograi^ic  mapping,  J.  H.  Wheat,  topographic  engineer,  in 
charge. 

Section  of  cartography,  A.  F.  Hassan,  cartographic  engineer,  in  charge. 

Map  information  office,  J.  H.  Wheat,  topographic  engineer,  in  charge. 

Including  the  above-named  engineers,  the  technical  force  comprises 
178  topographic,  geodetic,  or  cartographic  engineers  of  various  grades 
and  68  engineering  field  aides  and  draftsmen  of  various  grades — ^a 
total  of  241.    The  clerical  force  comprises  16  clerks. 

EXPENDITURES 

As  shown  in  the  table  which  follows,  the  Greological  Survey  sup- 
plements to  a  notable  extent  its  own  appropriations  for  topographic 
mapping  with  State  and  other  Federal  fimds  for  similar  purposes. 
Under  this  policy  of  cooperation  the  topographic  work  is  standard- 
ized and  its  cost  reduced.  The  total  expenditures  for  topographic 
mapping  were  $1,342,181.14. 


Appropriations  and  ewpenditures  for  topographic  surveys  for  the  flsoal  year 

ended  June  SO,  1931 


Topographic  surveiira,  1081 

Great  Smoky  National  Park,  1029-30... 
Great  Smoky  National  Park,  1930-31... 
Shenandoah  National  Park.  1990-31.... 
Mammoth  Cave  National  Park,  1930-31. 
Mammoth  Cave  National  Park  (second 
defldancy,  1931)— 


Appropria- 
tion for 

topographic 
surveys 


Total  appropriations 

Seoond  defldenoy  Sill,  1931,  reapproprla- 
tions  from  topographic  survey  funds.. 

Total  funds  available. 


Expenditurea: 
Alabama.. 
Arisona..., 
Arkansas., 
CaUfomia. 
Colorado.. 
Florida.... 
Georgia.... 
Hawaii.... 

Idaho 

niinds.... 
Iowa 


1744,000.00 

7,oao.io 

fiO,000.00 

2^ooaoo 

A  000. 00 
4,600.00 


$250,660.98 


856,620.10 
84,600.00 


771,020.10 


13,004.60 
16.803.84 
10,295.47 
61, 718. 27 
18,843.67 


ia85ao2 

19, 481. 19 

17.877.28 

1,361.59 


Transfers 
and  repay- 
ments for 
work  per- 
formed for 
other  Fed- 
eral units 


Total  Fed- 
eral funds 


I 


$1,0001659.98 
7, 020. 10 
50.000.00 
29^000.00 
25,000.00 

4,600.00 


256,559.98  I  l,lU18a08 
8i60a00 


256, 56a  96 


2;86&49 


13,304.72 
94,945.05 


1,027,580.08 


State  coop- 
erative 
funds 


$428,781.88 


428,78L88 


Total  funds 


11.429^341.86 

7,020.10 

50,000.00 

26,000.00 

25,000.00 

4,600.00 


428,781.88 


13,00160 
16,803.84 

iaao5.47 

6i583.76 
18,848.67 
13,30172 
34,045.05 
10^150.02 
19,481.19 
17, 877. 28 
1,361.50  , 


10,000.00 


60,658.51 
11.287.23 


1995132 

1528.87 

47,786.27 

2,028.82 


1,540^961.96 

sidoaoo 


l,456,a6L96 


28,00160 
16,803.84 
10,S$9i47 
125^242.27 
30.080.90 
18,80172 
31945.06 
15,845w84 
28;0ia06 
6^663.66 
3,390.41 
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Approiniations  and  expendUuret  fw  topoffra4>h4€  surveys  for  the  fiscal  year 

ended  June  SO,  19S1 — Continued 


Ezpenditores— Gontinoed. 

Kentucky 

LooisiaDa — 

Maine. 

Michigan. 

Mississippi 

MiBSOun^^ 

Montana 

Nevada 

New  Hampahin. 

New  Mezioo 

New  York. 

North  Carolina. 

North  DakoU 

Oklahoma 

Orecon 

Penns^vania 

South  iDakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia. 


Appropria- 
tion for 

topographic 
surveys 


128^16187 


48,643.60 

23,081.60 

28X85 

21,286.84 

16,676.80 

7,286.68 

18,606.67 

0,770.86 

8.637.86 

28,768we6 

706.38 


Transfers 
and  repay- 
ments for 
workper- 
formea  for 
other  Fed- 
eral imits 


810,048.81 
21,680.61 


68,332.04 
46,806.21 


Washington 

WestVInSiiia 

Wisconsin 

Wyoming 

Division  contingents 

Field  distribution  offices 

Books  for  library 

Map  inflormation 

One-millionth  maps 

Stationery  (field) 

Computing. 

Iiupeotion  and  editing. 

Office  salaries.^ 

Photographic  mapping 

Instruments  (field) 

Chief  topographic  engineer  contin- 
gent  

Miscellaneons  repay.. 

Refunds  and  adjustments. 


28»041.77 
26,406.17 


Total  expenditures. 
Unexpended  btEdance 


Grand  total.. 


42,468.37 

13,83L02 

10,488.28 

1,68L88 

64.806.15 

22,628.40 

1.866.20 

18,606. 06 

7,178.66 

6,685.28 

1,100.00 

216.82 

8,665.64 

10,010.82 

850.00 

•3.066.83 

•6,46Z93 

•4.628.36 

•1,653.10 

•5,053.08 

•  1, 318. 85 


Total  Fed- 
eral funds 


2,136.86 
1,652.21 
7,31Z18 
2;  174. 84 
2^638.68 


15,810.32 
18.388w43 


5^660.20 


»656,838.28 
•114.180.82 


771,020.10 


2,82166 
4.083.36 


256,560.86 


256,558.86 


838,168.87 

10,843.61 

70.22101 

23.031.50 

63,55188 

68.202.15 

1^675.86 

7,285.58 

18.605.67 

6,770.86 

8.637.86 

28.758.66 

2,842.22 

1,66121 

86,358.85 

27,582.61 

2;  588. 50 

42;  458. 27 

13,831.02 

10,483.28 

1,581.83 

80,715.47 

41,016.83 

1.885.20 

18,16&28 

7,178.66 

6,535.28 

1,100.00 

215.82 

3,665.54 

10,010.82 

860.00 

3,056.83 

6,462.93 

1528.35 

1,653.10 

5,053.08 

1, 318. 85 
2.82166 
1083.86 


State  coop- 
erative 
funds 


Total  fmids 


$56,118.00  > 
37,01111  i 


22,16136  ; 
2,100.18 


18,036.76 

3,208162 

20,251.22 


1,660.17 

7,947.46 

26,107.60 


18,000.00 
27.667.50 


1898.81 

31000.00 

3,478.04 

2^897.16 

11610.00 


813,388.26 
111180.82 


1,027,580.08 


428,781.88 


$20,168.87 

10,048.81 

^36,842.01 

60.045.61 

63,55139 

00,866.50 

17,776.04 

7,285.58 

321682.42 

10,071.87 

28,889118 

30,758166 

3,842.22 

8.121.38 

48,801.41 

53^680:01 

S;  530. 50 

65,468.r 

41.566.61 

ia48S.28 

6,50L74 

111715.47 

41495.87 

1082.36 

33,070.18 

7.178.66 

6,535.2s 

1.100.00 

215l92 

3.56&54 

10.010.82 

850.00 

3.056.83 

6,462L93 

1520.35 

1,653.10 

5.053.09 

1.318.95 
2,02166 
1083.36 


428,78L88 


1, 342, 181. 14 
111180.82 


1.456,36L96 


•  Represents  28.06  per  cent  of  total  cost;  balance  included  in  charges  for  State  cooperation  and  Federal 
field  Droiec^s 

*  8350,672.08  expended  on  State  cooperation. 

•Includes  1674.27  Mammoth  Cave  National  Park  and  $2,768.17  Shenandoah  National  Park  balances. 

GENERAL  OFFICE  WORK 

Necessary  office  work  incidental  to  the  field  work  consisted  in  the 
inking,  inspection,  and  editing  of  the  topographic  field  sheets  prior 
to  their  submission  for  reproduction,  the  computation  and  ac^'ust- 
ment  of  the  results  of  control  field  work,  and  the  preparation  of 
partial  culture  and  drainage  bases  from  aerial  photographs.  Base 
maps  of  Georgia  and  Michigan  were  begun,  ana  a  contour  map  of 
Colorado  was  completed.  Sailroad  maps  were  prepared  for  the 
Congressional  Record,  world  maps  for  the  Department  of  State,  and 
an  eclipse  map  for  the  Nautical  Almanac.  Office  mapping  from 
aerial  photographs  was  completed  for  the  upper  Columbia  River, 
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Washin^n,  and  was  begun  for  the  Zion  National  Park^  Utah. 
StereopEotogranimetry,  or  the  measurement  of  horizontal  distances 
and  elevations  from  photographic  plates  by  means  of  an  oi)tical 
measuring  and  drafting  apparatus,  was  employed  on  both  projects. 
Aerial  photographs  for  use  in  topographic  mapping  were  f urmshed 
by  the  Air  Corps,  United  States  Army,  under  a  continued  cooperative 
agreement  which  had  been  found  satisfactory  and  economical.  Con- 
tracts for  aerial  photographic  work  were  also  awarded  to  commercial 
firms  when  the  exigencies  of  the  mapping  warranted  it.  The  in- 
creasing use  of  aerial  photographs  attests  to  the  value  of  this  new 
adjunct  to  topographic  mapping.  (See  also  p.  84,  Inspection  and 
editing  of  topographic  maps.) 

SUMMARY  OF  RESULTS 

The  status  of  topographic  surveys  is  set  forth  by  States  in  the 
following  table,  whicn  snows  that  the  country  as  a  whole  is  now 
44.6  per  cent  mapped,  the  year's  increment  amounting  to  four-tenths 
of  1  per  cent.  There  was  a  large  increase  in  the  number  of  surveys 
requested  by  other  departments  and  bureaus,  as  compared  with  for- 
mer years.  The  resurveys  in  large  part  covered  areas  previously 
surveyed  on  a  smaller  scale. 
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FIELD  SURVEYS 

Alnbama. — ^The  State  geologist  of  Alabama  cooperating,  the  survey  of  the 
Cottondale  quadrangle  was  completed  and  that  of  the  Blocton  quadrangle  was 
continued. 

Arizona, — ^At  the  request  of  the  geologic  branch  the  survey  of  the  AJo  quad- 
rangle was  begun.  The  survey  of  the  Camp  Verde  quadrangle  for  the  Forest 
Service  was  begun.  The  cultural  revision  for  the  west  half  of  the  Moon  Moun- 
tain quadrangle  was  completed. 

Califcnmia, — In  cooperation  with  the  State  engineer  of  California  the  survey 
of  the  Stevens,  Lokem,  Discovery  Well,  Canoas  Creek,  Kettleman  Plain,  Middle 
Dome,  Avenal  Qap,  County  Mill,  Coal  Oil  Canyon,  Pentland  Junction,  No.  71. 
No.  72,  and  No.  73  quadrangles  was  completed,  and  that  of  the  Tejon  Hills  and 
No.  39  quadrangles  was  begun.  In  cooperation  with  the  county  surveyor  of 
Los  Angeles  County,  the  survey  of  the  Wilsona,  Lovejoy  Springs,  Little  Bock. 
Casa  Desierta,  Joshua,  Del  Sur,  Moody  Springs,  Llano,  Bavenna,  Bsperanza 
School,  Little  Buttes,  No.  1,  No.  2,  No.  3,  and  No.  6  quadrangles  was  completed, 
that  of  the  Del  Valle  quadrangle  was  continued,  and  that  of  the  Bed  BLover,  Bed 
Mountain,  Bedrock  Mountain,  Warm  Spring  Canyon,  Whitaker  Peak,  Oak 
Flat,  and  Beartrap  Canyon  quadrangles  was  begun.  At  the  request  of  the 
Forest  Service  the  survey  of  the  Hoaglin  quadrangle  was  continued.  In  prepa- 
ration for  geologic  mapping  the  survey  of  the  White  Blver  No.  3  quadrangle 
was  begun.  At  the  request  of  the  Federal  Power  Commission  the  survey  of  tlie 
Tehipite  Valley,  E^ellers  Banch,  Oat  Mountain,  and  Cedar  Qrove  reservoir  and 
dam  sites  on  Kings  Biver  was  completed. 

Colorado. — In  cooperation  with  the  Colorado  Metal  Mining  Fund  and  the 
Colorado  Geological  Survey  Board,  the  survey  of  the  Lost  Creek  drainage  basin, 
Bico  district,  Kokomo-Bobinson  area,  Nederland  and  vicinity,  and  Ironton  and 
vicinity  was  completed,  and  that  of  the  Ouray  mining  district  was  continued. 
For  the  Forest  Service  the  survey  of  the  Mount  Powell  No.  3  quadrangle  was 
completed. 

Florida. — ^Thef  survey  of  the  Pensacola  I^aval  Air  Station  was  completed  for 
the  Navy  Department. 

Oeorgia. — ^The  survey  of  the  upper  Altamaha  Biver  Basin,  covering  parts 
of  the  Oconee,  Apalachee,  Ocmulgee,  Alcovy,  South,  and  Yellow  Bivers,  with 
tributaries,  was  completed  in  cooperation  with  the  United  States  Army  district 
engineer  at  Savannah. 

Hawaii. — In  cooperation  with  the  commissioner  of  public  lands  of  the  Terri- 
tory of  Hawaii  the  cultural  revision  was  completed  for  the  Hilo  quadrangle. 

Idaho. — ^The  Bureau  of  Mines  and  Geology  cooperating,  the  survey  of  the 
Little  Eightmile  mining  district  was  completed.  The  survey  of  the  Newsome 
quadrangle  was  continued  at  the  request  of  the  Forest  Service.  For  the 
National  Park  Service  the  survey  of  an  addition  to  the  Craters  of  the  Moon 
National  Mounment  was  completed.  In  preparation  for  geologic  mapping,  the 
survey  of  the  Irwin  quadrangle  was  b^gun.  The  survey  of  the  Calispell  quad- 
rangle was  begun. 

Illinois. — The  survey  of  the  Jerseyville,  Fithian,  Granite  City,  and  Monks 
Mound  quadrangles  and  highway  projects  Nos.  91  (Maquon  and  Galva  quad- 
rangles), 93  (Toulon  quadrangle),  104  (Jacksonville  quadrangle),  and  119 
(Arrowsmith,  LeBoy,  McLean,  and  Minier  quadrangles),  was  completed,  that 
of  the  Metamora  and  Dunlap  quadrangles  was  c<mtinued,  and  that  of  the 
Orion,  Pecatonica,  and  Potomac  quadrangles  and  highway  project  No.  82 
(Prophetstown  quadrangle)  was  begun.  This  work  was  done  in  cooperation 
with  the  Department  of  Begistration  and  Education  of  Illinois,  Geological 
Survey. 

Iowa. — The  State  geologist  of  Iowa  cooperating,  the  survey  of  the  Iowa  City 
quadrangle  was  begun. 

Kentucky. — ^The  survey  of  the  proposed  Mammoth  Cave  National  Patt  was 
completed. 

Maine. — In  cooperation  with  the  Public  Utilities  Commission  of  Maine  the 
survey  of  the  Pittsfield,  Forks  of  Machias,  Tunk  Lake,  Allagash,  Strong, 
Milan,  and  Errol  quadrangles  was  completed,  that  of  the  Saponac  and  Ashland 
quadrangles  was  continued,  and  that  of  the  Fish  Biver  Lake,  Boyd  Lake, 
Sysladobsis  Lake,  Stetson,  Nicatous  Lake,  Presque  Isle,  Bridgewater  Center, 
and  Mooseleuk  Mountain  quadrangles  was  begun.  In  cooperation  with  the 
War  Department  the  survey  of  the  Fort  Fairfield,  St  Francis,  and  Vanceboro 
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quadrangles  was  completed  and  that  of  the  Forest,  Van  Buren,  and  Johns  Pond 
quadrangles  was  begun. 

Michigan.—lD.  cooperaticm  with  the  Department  of  Ckmservation  of  Michigan, 
Geological  Survey,  the  survey  of  the  Muskegon,  Shepherd,  and  Lake  Harbor 
quadrangles  was  completed  and  that  of  the  Oement  City  quadrangle  was  begun, 
and  the  compilation  from  aerial  photographs  of  the  culture  and  drainage  of 
Isle  Royal,  Mackinac,  and  Bois  Blanc  Islands  was  completed  and  that  of  the 
Groscap,  St.  Ignace,  Hart,  WalkerviUe,  Fern,  Cooks,  Baldwin,  Ludington, 
Manistee,  Freesoil,  and  EUawatha  quadrangles  was  begun. 

Mi8si88if>fd, — ^In  cooperation  with  the  United  States  Army  district  engineer 
at  Memphis,  Tenn.,  the  survey  of  the  Horn  Lake,  Strayhom,  and  Rich  quad- 
rangles was  begun,  and  in  cooperation  with  the  United  States  Army  district 
engineer  at  Yicksborg  the  survey  of  the  Whaley,  Cypress  Brake,  Sumner, 
Doddsville,  Tlppo,  and  Mound  Bayou  quadrangles  was  begun. 

Missouri, — ^The  survey  of  the  De  Soto  No.  1,  De  Soto  Na  4,  and  JefTerson 
City  No.  4  quadrangles  was  begun  in  cooperation  with  the  State  geologist  of 
Missouri.  In  cooperation  with  the  United  States  Army  district  engineer  at 
Memphis,  Tenn.,  the  survey  of  the  Sikeston,  Bloomfield,  Thebes,  and  Cairo 
quadrangles  was  completed  and  that  of  the  Hendrickson,  Morley,  Advance, 
Puxico,  and  Greenbrier  quadrangles  was  begun.  In  cooperation  with  the  De- 
partment of  Justice  the  survey  of  a  proposed  site  for  a  hospital  near  Spring- 
Held  was  completed^ 

Montana. — ^The  survey  of  the  Libby  quadrangle  was  completed  for  geologic 
mapping.  For  the  Forest  Service  the  survey  of  the  Trout  Creek  quadrangle 
was  begun. 

Nevada. — ^The  survey  of  the  Halleck  quadrangle  for  the  Forest  Service  was 
begun. 

New  Hampshire. — ^In  cooperation  with  the  Highway  Department  of  New 
Hampshire  the  survey  of  the  DixviUe,  Percy,  Milan,  Brrol,  and  Bamet  quad- 
rangles was  completed  and  that  of  the  Woodsville,  Groton,  and  Low^  quad- 
rangles was  begun. 

New  Mexico. — ^The  survey  of  the  Central  District  area  and  Virginia  mining 
district  was  completed  in  cooperation  with  the  Bureau  of  Mines  and  Mineral 
Resources  of  New  Mexico. 

New  York. — ^The  survey  of  the  Kinderhook  and  Schunemunk  quadrangles  was 
completed,  that  of  the  Ramapo  quadrangle  was  continued,  and  that  of  the 
Rochester  No.  1«  Catskill,  and  Rhinebeck  quadrangles  was  begun  in  co<^era- 
tlon  with  the  Department  of  Public  Works  of  New  York.  In  cooperation  with 
Monroe  County  and  the  Department  of  Public  Works  of  New  York  the  survey 
of  the  Braddock  Point  No.  3  quadrangle  was  completed  and  that  of  the  Roches- 
ter No.  2,  Rochester  No.  3,  and  Rochester  No.  4  quadrangles  was  begun. 

North  Carolina. — ^The  survey  of  the  North  Carolina  portion  of  the  Great 
Smoky  Mountains  National  Park  was  continued. 

North  Dakota^ — The  survey  of  the  Fort  Totten  Indian  Agency  in  North 
Dakota  was  completed  for  the  Indian  Service. 

Oklahoma. — In  cooperation  with  the  Department  of  Justice  the  survey  of 
the  proposed  location  of  the  Southwestern  Reformatory,  near  El  Reno,  was 
completed. 

Oregon. — ^The  survey  of  The  Dalles  and  Dufur  quadrangles  was  completed 
and  that  of  the  Pendleton  quadrangle  was  continued  in  cooperation  with  the 
State  engineer  of  Oregon.  For  the  Forest  Service  the  survey  of  the  Maiden 
Peak  quadrangle  was  completed.  In  preparation  for  geologic  mapping  the 
survey  of  the  DayviUe  quadrangle  was  begun. 

OregonrWashington. — ^The  survey  of  the  lower  Columbia  River  between  Van- 
couver, Wash.,  and  Mayger,  Greg.,  was  completed  in  cooperation  with  the  United 
States  Army  district  engineer  at  Portland,  Greg. 

Pennsylvania. — In  co(^peration  with  the  Department  of  Internal  Affairs  of 
Pennsylvania,  Topographic  and  Geologic  Survey,  the  survey  of  ^e  Loysvllle, 
Warrensville,  and  Starrucca  quadrangles  was  completed,  that  of  the  MiUville 
and  Laporte  quadrangles  was  begun,  and  the  cultural  revision  of  the  Connells- 
ville  quadrangle  was  begun.  In  cooperation  with  the  Department  of  Justice 
the  survey  of  a  prison  site  near  Lewisburg  was  completed.  The  revision  of 
the  Eagles  Mere  quadrangle  was  completed. 

South  Dakota. — ^The  survey  of  the  Rosebud  Indian  Agency  and  the  Pine 
Ridge  Indian  Agency  in  South  Dakota  was  completed  for  the  Indian  Service. 

Tennessee. — ^With  the  cooperation  of  the  State  geologist  of  Tennessee  the 
survey  of  the  Pegram  and  Ridgetop  quadrangles  was  completed.    The  survey 
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of  the  Tennessee  portion  of  the  Great  Smoky  Mountains  National  Park  was 
continued. 

Tewas. — With  the  cooperation  of  the  Board  of  Water  Bngiueers  of  Texas  the 
survey  of  the  Burnet  Na  4,  Blanco  No.  1,  Austin  No.  2,  and  Marble  Falls  quad- 
rangles was  completed.  In  cooperation  with  the  Reclamation  Department 
of  Texas  the  survey  of  the  Harlem-Imperial  Farms  and  Darrington-Bamsey 
Farms  projects  was  completed. 

Utah. — ^The  survey  of  the  Zion  National  Park  for  the  National  Park  Service 
was  continued. 

Vermont. — ^In  cooperation  with  the  State  geologist  of  Vermont  the  survey 
of  the  Saxtons  River  quadrangle  was  completed  and  that  of  the  Mount  Cube 
quadrangle  was  begun. 

Virginia, — ^The  survey  of  the  Independence,  Old  Town,  Wakefield,  Stanards- 
ville,  and  Warm  Springs  Run  quadrangles  was  completed,  that  of  the  Healing 
Springs  quadrangle  was  continued,  and  that  of  the  Blkton,  Timber  Ridge, 
Accomac,  Rural  Retreat,  Mount  Rogers,  Marion,  Pearisburg,  Blacksburg,  Macks 
Mountain,  and  Mouth  of  Wilson  quadrangle,  was  b^un,  all  in  cooperation  with 
the  Ck>n8ervation  and  Development  Ck>nmiission  of  Vir^ia,  Geological  Survey. 
The  survey  of  the  proposed  Shenandoah  National  Park  was  completed.  The 
survey  of  the  Colonial  National  Monument,  Yorktown  Battlefield  area,  was  com- 
pleted in  cooperation  with  the  National  Park  Service,  the  Conservation  and 
Development  Conmiission  of  Virginia,  and  the  United  States  Yorktown  Sesqui- 
centennial  Commission,  and  the  survey  of  the  Williamsburg  area  w^as  completed 
in  cooperation  with  the  National  Park  Service.  In  ooojjeration  with  the  War 
Department  and  the  Fredericksburg  and  Spotsylvania  County  Battlefields 
Memorial  Commission,  the  survey  of  Frederickii)urg  and  vicinity  was  completed. 

Washington, — In  cooperation  with  the  Department  of  Conservation  and 
Development  the  survey  of  the  Kalispell  quadrangle  was  begron.  For  the 
Forest  Service  the  survey  of  the  Eatonville  and  Mount  Constance  quadrangles 
was  begun.  The  survey  of  the  upper  Columbia  River  from  Rock  Island  Rapids 
to  the  mouth  of  the  Snake  River  was  completed  in  cooperation  with  the  United 
States  Army  district  engineer  at  Seattle. 

West  Virginia. — ^In  cooperation  with  the  State  geologist  of  West  Virginia  the 
cultural  revision  was  completed  for  the  Charleston,  St.  Albans,  Quyandot, 
Louisa,  Wayne,  and  Milton  quadrangles  and  was  begun  for  the  Midkift  and 
Ceredo  quadrangles. 

Wisconsin, — ^In  cooperation  with  the  Geological  and  Natural  History  Survey 
of  Wisconsin  the  survey  of  the  Boscobel,  Boas,  Mondovi,  Wabasha,  and  Lake 
City  quadrangles  was  completed,  and  the  culture  and  drainage  of  the  Bobbins 
quadrangle  were  compiled  from  aerial  photographs.  In  cooperation  with  the 
War  Department  the  survey  of  Camp  McCoy  was  completed. 

Wyoming, — The  survey  of  the  Jackson  quadranprle  was  continued  and  that 
of  the  Irwin  quadrangle  was  begun  in  preparation  for  geologic  mapping. 

WATER'RESOVRCES  BRANCH 

N.  C,  GROyER,  dl^f  HgJraaUc  Engineer 

ORGANIZATION  AND  PERSONNEL 

The  water-resources  branch,  like  other  branches  of  the  Geological 
Survey,  is  primarily  an  agency  of  research  and  investigation.  It  col- 
lects systematically  for  general  public  information  and  use  facts  in 
regard  to  the  quantity,  quality,  and  utilization  of  water.  The  wide- 
spread interest  in  the  availability  of  water  for  many  uses  has  led  to  a 
persistent  and  increasing  demand  for  reliable  data  that  would  serve 
as  a  basis  for  safe  and  sane  developments.  During  the  year  the 
varied  work  of  the  branch  has  been  administered  under  the  following 
units: 

Division  of  surface  waters,  Carl  G.  Paulsen,  hydraulic  engineer,  in  cbarge. 

Division  of  ground  water,  O.  E.  Meinzer,  geologist,  in  cbarge. 

Division  of  quality  of  water,  W.  D.  Collins,  chemist,  in  charge. 

Division  of  power  resources,  A.  H.  Horton,  hydrauUc  engineer,  in  charge. 

Division  of  water  utilization,  B.  W.  Davenport,  hydraulic  engineer,  in  charge. 
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The  technical  force  at  the  end  of  the  year  comprised  the  chief 
hydraulic  engineer,  29  senior  hydraulic  engineers,  21  hydraulic  engi- 
neers, 155  associate,  assistant,  and  junior  engineers,  2  engineering 
field  aides,  4  senior  geologists,  9  associate,  assistant^  and  junior  geol- 
ogists, 1  senior  chemist,  6  associate,  assistant,  and  junior  chemists,  3 
laboratorv  assistants  and  apprentices,  1  illustrator,  and  1  computer — 
a  total  of  233.  The  clerical  force  comprised  45  clerks.  The  changes 
in  personnel  during  the  year  show  a  net  increase  of  31. 

FUNDS 

The  funds  available  for  Geological  Survey  work  on  water  resources 
were  as  follows : 

Gaging  streams $562, 406. 49 

Transfers  from  Federal  agencies 366,634.02 

Repayments  by  Tederal  agencies 6,001.69 

Cooperative  funds  furnished  by   States  and  munici- 
palities   461, 649. 72 

Noncooperative  funds  furnished  by  States  and  munici- 
palities   7, 224.  64 

Funds  furnished  by  permittees  and  licensees  of  the 

Federal  Power  Commission 47,934.68 

1,481,840.14 
COOPERATION 

Work  in  the  branch  is  largely  conducted  in  cooperation  with  Fed- 
eral bureaus;  State,  county,  municipal,  and  other  governmental 
agencies;  and  permittees  and  licensees  of  the  Federal  Power  Commis- 
sion.   A  major  part  of  this  cooperation  is  set  forth  below. 

States. — The  following  amounts  were  expended  by  States  from  co- 
operative allotments.  In  addition,  several  State  agencies  cooperated 
by  furnishing  office  quarters  and  occasional  services  in  field  and  office. 

Alabama $140.14 

Arizona 16, 075. 00 

Arkansas 3, 888. 84 

California : 

State $47, 166. 48 

Municipal 24, 975. 87 

72, 142. 35 

Connecticut 7, 000. 00 

Florida : 

State 7, 500. 00 

Municipal 1, 643. 67 

9. 148. 67 

Hawaii : 

Territory 34, 514. 65 

Municipal 11, 789. 24 

46. 303. 89 

Idaho 18, 178. 28 

Illinois 5. 994. 63 

Indiana 2, 781. 54 

Kansas 3, 988. 09 

Kentucky 1, 095. 88 

Maine 6, 525. 09 

Maryland : 

State 1, 100. 00 

Municipal 1, 950. 00 

8. 050. 00 

81335—31 4 
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Massachusetts : 

State ^ $3, 844. 42 

Municipal 2, 843. 96 

$6,188.34 

Michigan : 

State 5, 499. 76 

Monicipa] 672. 69 

6, 072. 45 

Minnesota 1,980.56 

Mississippi 287.21 

Missouri 12, 376.  52 

Montana 7,  698.  59 

Nebraska 5,  222.  61 

Nevada 1. 391. 81 

New  Hampshire 3,009.78 

New  Jersey 13,877.44 

New  York: 

State 20, 010. 00 

Municipal 271.95 

20,281.95 

New  Mexico 1,363.08 

North  Carolina 9, 835. 89 

North  Dakota 494. 32 

Ohio 24, 291.  75 

Oregon : 

State 10, 376. 27 

Municipal 702.65 

11,077.92 

Pennsylvania 4,297.63 

South  Carolina: 

State 2,600.00 

Municipal 196.97 

2,696.97 

Tennessee 21, 062.  73 

Texas 49, 039.  25 

Utah 6, 900. 00 

Vermont 7, 608.  74 

Virginia 24, 921. 89 

Washington : 

State 1, 084. 96 

Municipal 4,836.93 

6, 920. 89 

West  Virginia 4, 300. 00 

Wisconsin 7,043.34 

Wyoming .     6.201.67 

461,  649.  72 

Bureani  of  Reclamation. — The  measurement  of  streams  that  are  to 
furnish  water  to  reclamation  projects  was  continued  in  cooperation 
with  the  Bureau  of  Reclamation  on  the  Black  Canyon  project  and  on 
the  lower  Colorado  River. 

Indian  Service. — Stream  gaging  was  continued  for  the  Indian 
Service  on  the  Gila  and  San  Carlos  Rivers. 

National  Park  Service. — Streams  in  the  Yellowstone  National 
Park  were  measured  during  the  year  at  stations  maintained  in  coop- 
eration with  the  National  ?ark  Service. 

Department  of  the  Navy. — A  study  of  a  water  supply  for  the  pro- 
posed naval  ammunition  depot  at  Lualualei,  Oahu,  was  continued  in 
cooperation  with  the  Bureau  of  Yards  and  Docks. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National 
Forest,  in  southern  California,  was  continued  in  cooperation  with 
the  Forest  Service. 
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WeatJier  Bvreau. — Stream  gaging  has  been  continued  on  the  Colo- 
rado River  in  Arizona  in  cooperation  with  the  Weather  Bureau.  A 
study  of  stream  flow  was  made  of  the  Republican  River  near  Guide 
Rock,  Nebr.,  of  the  Tennessee  River  at  Guntersville  and  Riverton, 
Ala.,  and  Savannah,  Ga.,  and  of  the  Cumberland  River  at  Celina, 
Carthage,  and  Clarksville,  Tenn. 

Offi^ce  of  Public  BmLdirigs  and  Tvblic  Parks  of  the  National  Capi- 
tal,— ^A  study  of  the  flow  of  Rock  Creek  was  continued  in  cooperation 
with  the  Office  of  Public  Building  and  Public  Parks.  This  study 
will  be  of  special  value  in  determining  the  effect  of  development  in 
the  District  of  Columbia  and  surrounding  suburbs  on  the  flow  of  the 
creek.  The  information  collected  will  be  of  value  in  plans  for 
preserving  the  flow  in  the  creek. 

Department  of  State. — Stream  gaging  was  continued  on  the  Rio 
Grande  on  the  Mexican  boundary  and  on  numerous  streams  on  the 
Canadian  boundary  from  the  Lake  of  the  Woods  westward.  On  the 
Rio  Grande  17  ga^g  stations  were  operated.  On  the  Canadian 
boundary  112  gaging  stations  were  operated  and  maintained  in 
connection  with  international  problems;  48  of  them  were  interna- 
tional gaging  stations  operated  lointly  with  the  Dominion  Water 
Power  and  Hydrometric  Bureau  oecause  of  the  common  interest  of 
the  two  countries  in  them. 

On  the  Canadian  boundary  studies  were  made  of  flood-control 

Eroblems  on  the  Roseau  River  in  Minnesota,  the  waters  of  the  St. 
[ary  and  Milk  Rivers  in  Montana  were  divided  between  the  two 
countries  pursuant  to  an  order  of  the  International  Joint  Commis- 
sion, extensive  surface  and  CTOund  water  investigations  were  made 
on  the  Kootenai  River  in  Id^o,  and  other  investigations  pertinent  to 
international  matters  affecting  the  utilization  oi  streams  were  con- 
ducted. The  cost  of  the  work  was  met  by  funds  transferred  to  the 
Geological  Survev  by  the  Department  of  State. 

Department  of  Justice. — ^Investi^tions  of  ground-water  supplies 
were  made  for  the  Department  of  Justice  for  the  proposed  Federal 
reformatory  at  El  Reno,  Okla.:  at  the  new  Federal  detention  prison. 
El  Paso,  Tex. ;  at  McNeil  Island  Penitentiary,  McNeil  Island,  Wash. ; 
and  at  Camp  Lee  prison  farm,  Va.  An  investigation  was  also  made 
relative  to  underground  water  in  Hawaii  for  use  in  a  proceeding  to  " 
condemn  certain  land  at  Lualualei,  Oahu. 

Corps  of  Engineers^  United  States  Army. — Stream  gaging  has 
been  continued  in  cooperation  with  the  Corps  of  Engineers  in  con- 
nection with  flood  control  and  with  studies  and  reports  to  be  made 
under  House  Document  308  of  the  Sixty-ninth  Congress,  first  session. 
This  work  has  been  carried  on  in  the  Boston,  Providence,  New  York, 
Philadelphia,  Baltimore,  Washington,  Norfolk,  Huntington,  Wil- 
mington, Charleston,  Chattanooga,  Nashville,  Montgomery,  Mobile, 
Galveston,  Savannah,  Jacksonville,  Vicksburg,  Louisville,  Cincin- 
nati, St.  Paul,  Kansas  City,  Seattle,  and  Poland  Army  en^eer 
districts  and  includes  about  655  gaging  stations.  The  cost  of  this 
virork  is  met  by  transfers  from  the  funds  of  the  Corps  of  Engineers. 
Dam-site  investigations  were  made  on  the  upper  Missouri  River  and 
the  Rappahannock  River,  and  reports  were  transmitted  to  the  Chief 
of  Engineers. 
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Federal  Power  Commission, — ^The  stream  gaging  required  by  the 
Federal  Power  Commission  in  connection  with  permits  and  licenses 
issued  for  the  development  of  water  power  under  the  Federal  water 
power  act  has  been  performed  or  supervised  by  engineers  of  the 
Geological  Survey  in  Alabama,  Arkansas,  California,  Colorado,  Con- 
necticut, Florida,  Georgia,  Idaho,  Illinois,  Iowa,  Indiana,  Kentucky. 
Maine,  Michigan,  Minnesota,  Mississippi,  Missouri,  Montana,  New 
Mexico,  New  York,  North  Carolina,  Oregon,  Pennsylvania,  South 
Carolina,  Tennessee,  Utah,  Virginia,  Washington,  West  Virginia, 
Wisconsin,  and  Wyoming.  The  operation  of  constructed  projects  or 
projects  under  construction  has  been  supervised  in  Arizona,  Arkan- 
sas, California,  Colorado,  Idaho,  Montana,  Nevada,  Oregon,  Utah, 
Washington,  Wisconsin,  and  Wyoming. 

PUBLICATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  20  reports  and  2  separate  chapters.  (See  p.  5.) 
At  the  end  of  the  year  37  other  reports  were  in  press. 

CHARACTER  AND  METHOD  OF  WORK 

The  study  of  surface  waters,  which  consists  primarily  of  the  meas- 
urement of  the  flow  of  streams,  has  been  conducted  in  47  States,  the 
District  of  Columbia,  and  Hawaii  at  selected  gaging  stations  at  which 
the  volume  of  water  carried  by  the  streams  is  measured  and  records 
of  stage  and  other  data,  from  which  the  daily  flow  of  the  stream  is 
computed,  are  collected.  At  the  end  of  the  year  2,663  gaging  stations 
were  being  maintained ;  247  stations  were  discontinued  and  483  new 
stations  established  during  the  year.  Records  for  about  126  addi- 
tional stations  were  received,  ready  for  publication,  from  Govern- 
ment bureaus  and  private  persons,  and  several  Government  and 
State  organizations  and  individuals  cooperated  in  the  maintenance  of 
the  regular  gaging  stations. 

The  division  of  ground  water  investigates  the  waters  that  lie  be- 
low the  surface ;  their  occurrence,  quantity,  quality,  and  head ;  their 
recovery  through  wells  and  springs ;  and  their  utilization  for  domes- 
tic, industrial,  irrigation,  and  public  supplies  and  as  watering  places 
for  livestock  and  desert  travelers.  Each  year  surveys  are  made  of 
selected  areas  where  problems  of  water  supply  are  urgent,  and  the 
results  are  generally  published  in  water-suppfy  papers  that  include 
maps  showing  the  ground-water  conditions.  The  investigations  re- 
lating to  the  chemical  composition  of  the  water  are  made  in  coopera- 
tion with  the  division  of  quality  of  water.  Projects  involving  large 
expenditures  for  drilling  wells  to  develop  water  supplies  are  con- 
sidered each  year  by  the  several  departments  of  the  United  States 
Government,  and  the  ground-water  clivision  is  called  upon  to  furnish 
information  and  advice  on  many  of  these  projects.  During  the  fiscal 
year  about  63  investigations  relating  to  ground-water  and  reservoir 
sites  were  in  progress,  and  work  was  conducted  in  19  States  and 
Hawaii.  The  demands  of  the  public  for  precise  information  in  re- 
gard to  ground-water  resources  are  becoming  more  and  more  exacting 
with  increasing  need  for  the  water.    In  recent  years  considerable  re- 
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search  into  the  principles  of  ground- water  hydrology  has  been  under- 
taken in  the  division  in  order  to  provide  a  more  secure  basis  for 
ground-water  investigations. 

Cooperation  was  continued  with  the  eight  State  associations  of 
water  well  drillers  and  with  the  American  Association  of  Water  Well 
Drillers. 

The  division  cooperated  in  the  establishment  of  a  section  of  hy- 
drology of  the  American  Geophysical  Union,  and  Mr.  Meinzer  was 
chosen  chairman  of  the  section.  Papers  were  presented  at  the  first 
annual  meeting  in  Washington  by  Mr.  Meinzer,  A.  M.  Piper,  C.  V. 
Theis,  and  G.  H.  Taylor. 

Mr.  Meinzer  presented  a  paper  entitled  ^  The  source  and  disposal 
of  ground  water  in  the  Mokelumne  area,  California — ^an  application 
of  the  inventory  method,"  before  the  American  Society  of  Economic 
Geologists  at  the  annual  meeting  in  Toronto.  D.  G.  Tliompson  gave 
a  paper  on  "  Some  ground-water  problems  in  the  southeastern  sec- 
tion States,"  at  Columbia,  S.  C,  before  the  southeastern  section  of 
the  American  Waterworks  Association.  Abstracts  of  papers  relating 
to  ground-water  hydrology  where  prepared  for  the  "Annotated  bibli- 
ography of  Economic  Geology  "  and  for  foreign  abstract  journals. 

Wort  was  continued  in  the  hydrologic  laboratory  by  V.  C.  Fishel, 
working  under  the  direction  of  A.  M.  Piper. 

The  work  on  quality  of  water  included  the  analysis  of  the  mineral 
content  of  1,667  samples  of  water  from  surface  and  underground 
sources.  These  included  some  analyses  for  nearly  all  the  studies  of 
ground  water  in  the  different  States  as  noted  below.  Samples  of 
water  were  collected  from  various  cities  for  a  report  on  industrial 
water  supplies  which  is  to  supersede  Water-Supplv  Paper  496. 
Studies  of  the  dissolved  and  suspended  matter  in  the  (Colorado  River 
and  its  tributaries  were  continued.  A  paper  on  the  composition  of 
mineral  waters  was  prepared  by  Mr.  Collins  for  publication  in  a 
"  Cyclopedia  of  medicine  "  now  m  press. 

The  work  of  the  division  of  power  resources  comprised  the  prepa- 
ration of  monthly  and  annual  reports  on  the  production  of  electricity 
and  consumption  of  fuel  by  public-utility  power  plants,  a  report  on 
the  developed  water  power  of  the  United  States,  a  report  containing 
the  monthly  and  annual  figures  of  output  by  States  for  1930,  and 
compilations  of  the  stocks  of  coal  held  by  electric  public-utility  power 
plants  for  inclusion  in  reports  of  commercial  stocks  of  coal  under- 
taken quarterly  by  the  Bureau  of  Mines  of  the  Department  of 
Commerce. 

The  monthly  and  annual  figures  of  output  of  electricity  and  fuel 
consumption  are  based  on  reports  submitted  by  concerns  producing 
electricity  for  public  use.  On  January  1,  1931,  1,609  companies,  op- 
erating 3,904  power  plants  with  a  total  capacity  of  generators  of 
34,263,944  kilowatts,  were  on  the  list  of  companies  reauested  to  sub- 
mit reports.  Plants  whose  output  is  less  than  10,000  kilowatt-hours 
a  month  are  generally  not  included.  Reports  are  receiv^  from 
plants  representing  over  95  per  cent  of  the  capacity  of  all  plants 
listed.    The  output  of  plants  not  reporting  is  estimated. 
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The  improvement  each  year  in  the  utilization  of  fuel  in  the  genera- 
tion of  electricity  by  pubbc-utility  companies  continued,  as  inaicated 
in  the  following  table: 
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Owing  to  the  continuation  of  the  drought,  which  started  in  1929. 
through  the  year  1930,  the  production  oi  electricity  by  the  use  oi 
water  power  was  again  less  than  during  the  previous  year. 

The  regular  annual  report  of  the  capacity  of  water  wheels  in 
water-power  plants  in  the  United  States  was  released  February  10. 
1931,  and  the  final  report  of  the  monthly  and  annual  production  oi 
electricity  for  public  use  in  1930  was  released  April  80,  1981. 

WORK  OF  THE  YEAR  BY  STATES 

The  following  table  shows  by  States  the  number  of  gaginff  stations 
maintained  for  the  collection  of  stream-flow  records  and  me  inter- 
est in  those  stations  of  the  agencies  cooperating  with  the  Geological 
Survey : 
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Alabama, — ^The  systematic  survey  of  the  ground  waters  of  Alabama  wis 
temporarily  discontinued,  but  the  water-stage  recorder  was  continued  in  open- 
tion  on  the  springs  at  Huntsville.  A  report  on  ground  water  resources  of 
northeastern  Alabama  was  completed  by  W.  D.  Johnston,  jr.,  and  transmitted 
to  the  State  geologist. 

Arkansas, — The  investigation  of  the  source  and  quantity  of  ground-water  snp- 
plies  available  for  rice  irrigation  in  the  Grand  Prairie  region,  Ark.,  was  continued 
by  D.  G.  Thompson,  who  prepared  a  report  entitled  "A  quantitative  study  of  the 
ground  water  supply  of  the  Grand  Prairie  region,  Ark."  This  was  issued  as 
a  20-page  press  notice.  Tlie  work  in  Arkansas  is  conducted  in  cooi^eration  wltb 
the  State  geological  survey  and  the  State  agricultural  experiment  station. 

California. — ^Water  levels  were  measured  in  selected  wells  in  southern  Ctli- 
fornia  under  the  direction  of  F.  C.  Ebert.  The  record  now  covers  a  period  of 
27  years.  Work  was  continued  with  the  financial  support  of  the  East  Bay 
Municipal  Utility  District  on  the  investigation  of  the  ground  water  In  the 
alluvial  fan  of  the  Mokelumne  River  by  H.  T.  Stearns,  G.  H.  Taylor,  C  A. 
McClelland,  G.  M.  Sherwood,  R.  B.  Colby,  and  R.  C.  Cady.  A  progress  report 
on  the  investigation  supplemental  to  Water-Supply  Paper  619  was  released. 
W.  N.  White  spent  a  month  in  the  area,  working  in  an  advisory  capacity. 
Measurement  of  wells  in  the  Calaveras  River  area  was  continued  in  coopera- 
tion with  the  city  of  Stockton.  Tests  of  samples  of  water-bearing  materials 
were  made  at  the  laboratories  of  the  State  university  at  Davis.  A  report  oo 
the  water  table  in  the  Calaveras  River  area  was  prepared  by  T.  W.  Robinson 
and  G.  H.  Taylor  and  released  in  manuscript  form.  G.  H.  Taylor  presented  a 
paper  on  investigations  relating  to  the  absorption  of  precipitation  and  its 
penetration  to  the  zone  of  saturation,  at  a  meeting  of  the  section  of  hydrolof^ 
of  the  Geophysical  Union  at  Washington.  This  paper  was  chiefly  concerned 
with  experiments  now  in  progress  in  the  Mokelumne  area.  In  a  preliminary 
survey  of  the  quality  of  surface  waters  of  the  State,  105  partial  analyses  woe 
made.  The  samples  analyzed  were  representative  of  different  stages  fbr  nearly 
all  the  gaging  stations  in  the  State.  A  report  of  this  survey  was  submitted  to 
the  State  engineer  as  a  basis  for  planning  a  comprehensive  study  of  the 
quality  of  the  surface  waters  of  California. 

Florida, — ^A  district  office  was  established  at  Ocala,  Fla.,  August  4,  1980, 
with  D.  S.  Wallace,  engineer,  in  charge.  A  survey  of  the  ground-water  ^^ 
sources  of  Florida  was  begun  in  cooperation  with  the  State  Geological  Survey 
by  V.  T.  Stringfield,  under  the  direction  of  D.  G.  Thompson.  Mr.  ThompMn 
presented  a  paper  entitled  "  Problems  of  water  supply  in  Florida  "  b^ore  the 
Florida  section  of  the  American  Waterworks  Association.  A  brief  report  en- 
titled "  Ground-water  resources  of  Florida,"  by  Messrs.  Thompson  and  String- 
field,  was  published  by  the  State  geological  survey. 

Hawaii. — ^The  comprehensive  investigation  of  the  ground  waters  on  the 
island  of  Oahu  was  continued  in  cooperation  with  the  Territorial  Commis- 
sioner of  Public  Lands.  Elarly  in  July  H.  T.  Stearns  was  assigned  as  geologist 
in  charge  of  the  work.  K.  N.  Vaksvik  continued  his  artesian-well  studies,  and 
Mr.  Stearns  spent  half  of  November  in  an  investigation  of  the  high-level  watcf 
supply  available  in  Lualualei  Valley  for  condemnation  proceedings  for  tt« 
Department  of  Justice.  A  study  of  a  water  supply  for  the  proposed  naTil 
ammunition  depot  at  Lualualei,  Oahu,  was  continued  for  the  Bureau  of  Yar^ 
and  Docks. 

Idaho. — ^A  report  on  gfround  water  in  the  Snake  River  area  by  H.  T.  Stearns, 
Lynn  Crandall,  and  W.  G.  Steward  was  completed. 

Illinois. — A.  G.  Fiedler  attended  the  annual  meetings  of  the  State  well  drillen* 
association  and  the  American  Association  of  Water  Well  Drillers  in  Urbani, 
III.,  and  also  a  joint  meeting  of  the  specifications  committees  of  the  Americtn 
Association  of  Water  Well  Drillers  and  the  American  Specifications  Institnte 
in  Chicago. 

Indiama. — A  district  office  was  established  at  Indianapolis,  Ind.,  August  IS. 
1930,  with  H.  E.  Grosbach,  engineer  in  charge.  A  G.  Fiedler  attended  the 
convention  of  the  Indiana  Well  Drillers*  Association  at  Des  Moines. 

Kansas. — A.  G.  Fiedler  presented  a  paper  entitled  "  Proper  well  construction" 
before  the  annual  meeting  of  the  Kansas  Waterworks  School  in  Lawrence. 

Michigan. — A  district  office  was  established  at  Lansing,  Mich.,  August  2S. 
1930,  with  Berkeley  Johnson,  engineer  in  charge. 

Minnesota, — ^A.  G.  Fiedler  attended  the  convention  of  the  Minnesota  Weil 
Drillers'  Association.  A  branch  office  maintained  at  Minneapolis,  in  charfe 
ot  Mr.  Fiedler,  who  ia  invesUeatin^  well-drilling  methods  and  cooi^erating  witt 
the  State  well  drillers*  asaoeVatVouB,  ^v^l^  ^Yoeft^  ^x^aa  ^. 
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Montana, — ^Work  was  continued  by  G.  M.  Hall  in  the  preparation  of  reports 
on  Big  Horn  and  Fergus  Counties. 

Nebraska. — ^L.  K.  Wenzel  was  assigned  to  study  ground  waters  of  the  Platte 
River  region  under  the  supervision  of  A.  L.  Lugn  and  R.  M.  Leggette.  The 
work  is  being  done  in  cooperation  with  the  State  conservation  and  survey 
division. 

New  Jersey, — Informal  cooperation  was  continued  with  the  State  depart- 
ment of  conservation  and  development  and  the  State  water  policy  commii^ion. 
The  chloride  content  was  determined  for  51  samples  of  well  water  collected  in 
the  vicinity  of  Atlantic  City  for  observations  on  the  possibility  of  salt-water 
contamination. 

Neu)  Mexico. — Field  work  was  continued  by  W.  N.  White  in  the  Mimbres 
Valley  and  by  S.  S.  Nye  in  Lea  County.  The  following  cooperative  reports 
were  published  in  the  ninth  annual  report  of  the  State  engineer:  Preliminary 
report  on  the  ground-water  supply  of  the  Biimbres  Valley,  by  W.  N.  White; 
Shallow  ground- water  supplies  in  northern  Lea  County,  by  S.  S.  Nye;  Recom- 
mendations for  a  more  efficient  utilization  of  the  Roswell  artesian  basin, 
by  A.  Q.  Fiedler  and  S.  S.  Nye. 

North  Dakota. — ^R.  M.  Leggette  investigated  dam  sites  on  the  Missouri 
River  in  North  Dakota  and  prepared  and  transmitted  a  report  thereon  to  the 
Chief  of  Engineers,  United  States  Army. 

Oklahoma. — S.  F.  Turner  made  an  investigation  and  prepared  a  report 
for  the  Department  of  Justice  on  the  water  supply  available  for  the  proposed 
reformatory  at  El  Reno,  Okla. 

Oreffoti. — Investigations  of  the  ground-water  resources  of  Oregon  were  con- 
tinued in  cooperation  with  the  State  agricultural  experiment  station.  The 
investigation  of  the  ground  water  available  for  irrigation  in  The  Dalles  region 
was  continued  by  A.  M.  Piper,  and  T.  W.  Robinson  was  assigned  to  the  in- 
vestigation of  the  ground-water  supply  of  the  Harney  Basin.  A  report  on  the 
geology  and  ground-water  resources  of  The  Dalles  region  was  prepared  by 
Mr.  Piper  and  released  in  manuscript  form.  He  also  prepared  a  summary 
of  the  ground-water  resources  of  Yamhill  County,  which  was  issued  as  a  press 
bulletin,  and  a  report  on  dam  sites  in  eastern  Oregon,  which  was  submitted 
to  the  conservation  branch  of  the  Geological  Survey. 

Pennsylvania. — ^A  district  office  was  established  at  Harrisburg,  Pa.,  June 
1,  1981,  with  J.  W.  Mangan  as  engineer  in  charge.  The  systematic  survey 
of  the  ground-water  resources  of  the  State  was  continued  tn  cooperation  with 
the  State  topographic  and  geologic  survey  by  R.  M.  Legette  in  the  north- 
western part  of  the  State  and  by  S.  W.  Lohman  in  the  northeastern  part. 

South  Carolina. — ^A  district  office  was  established  at  Columbia,  S.  C,  Novem- 
ber 1,  IdSO,  with  A.  E.  Johnson  as  engineer  in  charge. 

South  Dakota. — ^R.  M.  Leggette  investigated  dam  sites  on  the  Missouri 
River  in  South  Dakota  and  prepared  and  submitted  a  report  thereon  to  the 
Chief  of  Engineers,  U.  S.  Army.  A.  Q.  Fiedler  attended  the  annual  meeting  of 
the  State  Well  Drillers  Association. 

Tennessee. — ^Work  was  continued  on  a  systematic  survey  of  the  ground- 
water resources  in  Tennessee  in  cooperation  with  the  State  geologist.  C.  V. 
Theis  was  assigned  to  this  work  and  spent  several  months  in  south-central 
Tennessee  under  the  direction  of  D.  G.  Thompson.  A  report  on  ground  water 
in  north-central  Tennessee  was  completed  by  A.  M.  Piper,  and  a  report  on  the 
^ound-water  resources  of  western  Tennessee  was  completed  by  F.  G.  Wells. 

TesBas. — ^The  systematic  survey  of  the  ground-water  resources  of  Texas  was 
continued  in  cooperation  with  the  State  board  of  water  engineers  under  the 
direction  of  W.  N.  White.  Field  work  was  done  in  the  Winter  Garden  region 
by  W.  N.  White,  T.  W.  Robinson,  P.  P.  Livingston,  and  W.  A.  Lynch.  8.  8.  Nye 
began  field  work  in  the  Toyah  Basin  in  Reeves,  Ward,  and  Pecos  Counties. 
A.  N.  Say  re  made  a  survey  of  the  ground  water  of  Duval  County,  and  work 
was  begun  by  P.  P.  Livingston  and  S.  F.  Turner  on  an  investigation  of  the 
ground-water  supply  of  Harris  County  and  parts  of  adjoinhig  counties, 
including  the  Houston  area.  J.  C.  Lonsdale  began  an  investigation  of  the 
geology  and  ground-water  resources  of  Webb  County.  Reports  have  been 
prepared  by  A.  N.  Sayre  on  Medina  and  Uvalde  Counties;  by  T.  W.  Robinson, 
S.  F.  Turner,  A.  G.  Fiedler,  and  P.  P.  Livingston  on  Zavala  and  Dimmit  Coun- 
ties and  parts  of  Maverick  and  La  Salle  Counties;  by  J.  C.  Lonsdale  on 
Atascosa  and  Frio  Counties;  and  by  A  G.  Fiedler  on  the  Glen  Rose  area,  in 
Somervell  County.  A  report  siunmarizing  the  results  of  the  T^cas  ground- 
water work  up  to  January  1,  ld31,  was  prepared  by  W.  N.  White  in  collaboration 
with  O.  B.  Meinzer  and  issued  as  a  35-page  press  notice.    The  State  d<^«st- 
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ment  of  health  and  the  bureau  of  engineering  research,  Agricultural  and 
Mechanical  College  of  Texas,  continued  to  cooperate  in  the  ground- water 
survey. 

Virffinifi. — S.  W.  Lohman  made  an  investigation  of  dam  sites  along  the  Bappt- 
hannock  Biver  under  the  direction  of  R.  M.  Leggette  and  prepared  and  tnun- 
mitted  a  report  thereon  to  the  Chief  of  Engineers,  United  States  Army.  A 
report  on  the  warm  springs  of  Virginia  was  completed  by  Frank  Reeves  and 
transmitted  to  the  State  geologist.  Water-stage  recorders  were  operated  <a 
the  ebbing  and  flowing  spring  near  Broadway  and  on  the  obserration  well  ia 
Arlington  County.  A  report  on  water-level  fluctuations  in  the  Arlington  County 
well  was  prepared  and  issued  as  a  press  bulletin.  An  investigation  of  a  pro- 
posed municipal  water  supply  for  Falls  Church  was  made  by  R.  M.  Leggette 
and  L.  K.  Wenzel,  and  a  report  submitted  to  the  mayor  of  Falls  Church.  An 
examination  of  ground-water  conditions  at  Camp  Lee  was  continued  by  B.  IL 
Leggette  and  S.  F.  Turner  for  the  Department  of  Justice.  The  collection  of 
surface-water  samples  from  Virginia  was  concluded  during  the  fiscal  year. 
Daily  samples  were  collected  at  17  gaging  stations,  and  samples  were  collected 
at  different  stages  at  other  stations.  A  preliminary  report  was  published  by 
the  State  giving  the  results  for  the  first  year.  A  final  rei^ort  was  prepared 
giving  the  analyses  for  all  the  stations  from  which  samples  were  collected. 

Washington. — ^A.  M.  Pii)er  si:)ent  about  two  weeks  investigating  ground- water 
supplies  available  for  the  United  States  penitentiary  at  McNeil  Island  for 
the  Department  of  Justice.  He  prepared  and  submitted  a  report  to  the  con- 
servation branch  of  the  Geological  Survey  on  dam  sites  on  the  Hoh  and 
Calawah  Bivers. 

Wyoming. — ^A  water-stage  recorder  was  continued  in  operation  on  the  ebbing 
and  fiowing  spring  near  Afton. 

CONSERVA  TION  BRANCH 

HERMAN  STABLER,  Ckirf 

ORGANIZATION  AND  PERSONNEL 

The  volume  and  complexity  of  the  work  of  the  conservation  branch, 
comprising  the  classification  of  public  lands  with  respect  to  mineral, 
water  power,  and  agricultural  value  and  the  technical  supervision  of 
mineral  and  power  development  on  such  lands  and  of  mineral  devel- 
opment on  Indian  lands,  continued  to  increase  during  the  fiscal  year 
1931  and  was  directed  through  four  administrative  divisions,  as 
follows : 

Mineral  classification  division,  J.  D.  Nortlirop,  geologist,  in  charge. 
Power  division,  B.  E.  Jones,  hydraulic  engineer,  in  charge. 
Agricultural  division,  J.  F.  Deeds,  hj'draulic  engineer,  in  charge. 
Mineral  leasing  division,  H.  I.  Smith,  mining  engineer,  in  charge. 

Personnel  changes  during  the  fiscal  year  included  6  separations 
and  15  additions.  On  June  30,  1931,  the  personnel  of  the  branch, 
both  office  and  field,  numbered  158,  consisting  of  5  geologists. 
9  hydraulic  engineers,  12  mining  engineers,  45  petroleum  engineers, 
1  classification  engineer,  7  agricultural  classifiers,  1  chemist,  1  attor- 
ney, 22  accountants  and  draftsmen,  and  55  clerical  and  miscellaneous 
employees. 

FUNDS 

The  funds  appropriated  or  transferred  for  the  work  of  the  con- 
servation branch  in  the  fiscal  year  were  as  follows : 

Classification  of  lands $180.  480 

Supervision  of  leasing  operations,  public  lands 271,  820 

Supervision  of  leasing  operations,  Indian  lands 90,  000 

Supervision  of  naval-reserve  operations 45,000 

Plugging  abandoned  wells  (balance  on  July  1,  1930) 43, 191 

Federal  Power   Commission 2,500 

682,901 
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CORRESPONDENCE 

During  the  year  26,981  letter  requests  for  information  or  technical 
reports  were  received  in  the  Washington  office  of  the  bt'anch,  to- 
gether with  37,500  pieces  of  miscellaneous  correspondence  for  filing 
or  for  transmission  to  the  appropriate  field  office.  Within  the  same 
period  20,941  letters  were  answered  and  19,900  pieces  of  miscella- 
neous correspondence  were  sent  out. 

SUMMARY  OF  UNIX-CLASSIFICATION  CASES 

The  activities  of  the  conservation  branch  with  respect  to  land 
classification  include  the  preparation  of  reports  in  response  to 
requests  for  data  or  action  on  specific  cases,  the  preparation  of 
orders  of  withdrawal  and  restoration  of  lands  not  involved  in  spe- 
cific requests,  and  the  promulgation  of  broad  areal  classifications. 
The  following  table  summarizes  activity  with  respect  to  reauests 
for  data  or  action  on  specific  cases.  The  terms  "  gain  "  and  "  loss  " 
signify,  respectively,  decrease  and  increase  in  the  number  of  cases 
pending.  The  number  of  cases  acted  on  was  less  by  about  2,600 
than  during  the  preceding  year,  and  the  number  of  cases  pending  at 
the  end  of  the  year  was  reduced  more  than  40  per  cent. 

General  summary  of  ccLses  involving  land  classification 


Class  of  cases 


Oeneral  laod  oflloe  requasts: 

General 

Time  extensions 

Oil  development 

Concurrence 

Committee  cases— oil 

Applications  for  classification  as 
to  mineral: 

Oil 

Miscellaneous 

Applications  for  mineral  permits. . 
Applications  for  mineral  leases... 
Applications  for  patent,  potas- 
sium  

Federal  Power  Commission  cases: 

Preliminary  permits 

Licensee 

Determinations  under  sec.  24. 
Applications  for  classification  as 

to  power  resources 

Appucations  for  agricultural  clas- 
sification  

Applications  for  rights  of  way 

Irrigation  project  reports 

Applications     under     enlarged 

bomestead  acts 

Applications  under  stock-raising 

bomestead  acts 

Applications  under  ground-water 

reclamation  act 

Indian  Serrioe  requests  for  infor- 
mation  


Record  for  fiscal  year  1931 


Pend- 
ing 

Julyl, 
1930 


407 


1 

20 

600 


1,265 

8 

21 

7 


12 


13 

9 

57 

17 

1 

163 

1,852 

6 

3 

4,471 


Re- 
ceived 
during 
fiscal 

year 


815 


66 

820 

1,677 


4,386 

11 

317 

159 


42 

22 

185 

228 

8 

270 

3,807 

15 

3 

12.906 


Total 


1,222 


67 

840 

2,286 


5,651 

19 

338 

166 


80 


Acted 
on  dur- 
ing fis- 
calyear 


080 


66 

823 

2,214 


5,030 

15 

313 

156 


79 


55 

31 

242 

245 

9 

433 

5,659 

21 

6 

17.379 


47 

25 

177 

217 

7 

306 

4,300 

14 

6 

14,774 


Pend- 
ing 
June  30, 
1931 


242 


1 

17 
72 


621 

4 

25 

10 


10 

s" 

6 

65 

28 

2 

128 

1,359 

7 


2,606 


Gain 

or  loss 

during 

fiscal 

year 


+165 


+3 
+537 


+644 
+4 
-4 
-3 


+2 


+5 

+3 

-8 
-11 

-1 

+35 

+493 

-1 

+3^ 

+1,866 


Record  since  receipt 
of  first  case 


Received 


2,313 
16,195 


7,357 

17,566 

854 

53,115 

1,619 

124 

196 

28 

311 

448 

1.029 

6,620 

922 

57,468 

134.042 

965 

9,545 


Acted  on 


2,313 
16,104 


7,285 

16,945 

850 

53.000 

1,600 

124 

186 

28 

303 

442 

904 

6,601 

920 

57,340 

132^683 

058 

9.545 
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SUMMARY  OF  FIELD  OPERATIONS  BY  STATES 

Alaska. — Supervised  one  power  project  Expended  $10,000  through  the  Alas- 
kan branch -for  supervision  of  90S  prospecting  permits  for  oil  and  gas  and  of 
7  leases,  3  licenses,  and  25  prospecting  permits  for  coal.  Ck>al  produced, 
112,961.79  tons ;  accrued  tent  and  royalty,  $8,012.01. 

Alabama, — Examined  one  tract  for  mineral  classification.  Investigated  in 
the  field  the  status  of  oil  and  gas  prospecting  operations  throughout  the  State. 
Supervised  one  coal  lease.  Ck)al  produced,  121,002  tons;  accrued  rent  and 
royalty,  $12,100.20. 

Arizona. — Supervised  11  power  projects.  Examined  28  tracts  for  agricultural 
classification.  Supervised  on  public  land  109  prospecting  permits  for  oil  and 
gias,  1  lease  and  8  prospecting  permits  for  sodium,  and  1  prospecting  permit 
for  potassium.  No  production  reported;  accrued  rent  and  royalty,  $1O1.50l 
Supervised  on  Indian  land  in  9  reservations  14  leases  and  prospecting  permits 
for  oil  and  gas,  9  agency  coal  mines,  5  leases  for  vanadium,  S  leases  for 
asbestos,  2  leases  for  gold,  2  leases  for  copper,  and  1  group  of  locations  for 
iron  ore. 

Arkan8a:8, — Supervised  15  prospecting  permits  for  oil  and  gas  and  1  for  coal 
No  production  reported. 

California. — Investigated  structural  conditions  affecting  Ooleta  Sandspit,  in 
Santa  Barbara  County,  and  in  cooperation  with  the  geologic  branch  began  a 
detailed  geologic  examination  of  the  Kettleman  Hills  anticline,  in  Kings  and 
Kern  Counties.  Supervised  31  power  projects.  Examined  90  tracts  for  agri- 
cultural classification  and  began  detailed  studies  of  grazing  conditions  in  Mono 
Lake  and  Owens  Valleys  pr^aratory  to  administration  of  lands  withdrawn  by 
the  act  of  March  4,  1931  (46  Stat.  1630).  Supervised  on  public  land  189  leasee 
and  444  prospecting  permits  for  oil  and  gas,  5  prospecting  permits  for  coal,  20 
prospecting  permits  for  sodium,  and  4  leases  and  5  prospecting  permits  for 
potassium.  Oil  produced,  9,164,952  barrels;  natural  gas,  16,994,596,000  cubic 
feet;  natural-gas  gasoline,  66,828,634  gallons;  coal,  250  tons;  sodium  minerals, 
30,226  tons ;  accrued  rent  and  royalty,  $942,994.86.  Supervised  on  naval  petro- 
leum reserves  25  leases  for  oil  and  gas.  Oil  produced,  5,590,418  barr^; 
natural  gas,  5,123,456,000  cubic  feet;  natural-gas  gasoline,  22,748,665  gallons; 
accrued  rent  and  royalty,  $1,255,656.50. 

Colorado. — Investigated  structural  and  stratigraphic  conditions  in  iMirts  of 
Archuleta  and  Delta  Counties;  examined  five  tracts  for  mineral  classification 
and  in  cooperation  with  the  geologic  branch  began  a  detailed  geologic  survey 
of  the  Julesburg  Basin.    Supervised  11  power  projects.    Examined  70  tracts 
for  agricultural  classification  and  completed  a  land-classification  map  showing 
agricultural  and  grazing  types  in  the  southwestern  part  of  the  State.     Super- 
vised on  public  land  21  leases  and  414  prospecting  permits  for  oil  and  gas: 
81  leases,  3  licenses,  and  42  prospecting  permits  for  coal;  and  2  prospecting 
permits  for  sodium.    Oil  produced,  665,328  barrels;  natural  gas,  1,709,179,000 
cubic  feet;   natural-gas  gasoline,  17,916  gallons;  coal,  396,389  tons;   acciued 
rent  and  royalty,  $86,695.59.    Supervised  on  Indian  lands  1  oil  and  gas  lease 
and  2  agency  coal  mines. 

Florida. — Examined  one  tract  for  mineral  classification.  Investigated  in  tbe 
field  the  status  of  oil  and  gas  prospecting  operations  throughout  tlie  State. 

Idaho. — In  cooperation  with  the  geologic  branch  began  a  detailed  geologic 
survey  of  the  Afton  quadrangle.  Supervised  6  power  projects.  Investi^ted 
storage  and  power  possibilities  of  the  Henrys  Fork  Basin,  the  upper  Snake 
River,  and  the  Middle  Fork  of  the  Salmon  River.  Examined  82  tracts  for 
agricultural  classification.  Supervised  on  public  land  75  prospecting  permits 
for  oil  and  gas,  10  prospecting  permits  for  coal,  and  2  leases  for  phosphate 
Conl  produced,  987  tons;  phosphate,  68,974  tons;  accrued  rent  and  royalty, 
$6,480.84. 

Kansas. — Examined  3  tracts  for  mineral  classification.  Supervised  1  pro8- 
pecting  permit  for  oil  and  gas. 

Louisiana. — Examined  8  tracts  for  mineral  classification.  Investigated  in  tlie 
field  the  status  of  oil  and  gas  prospecting  operations  throughout  the  State. 
Sui>ervised  13  leases  and  2  prospecting  permits  for  oil  and  gas.  Oil  produced, 
8,919  barrels;  natural  gas,  690,591,000  cubic  feet;  natural-gas  gasoline,  53.341 
gallons ;  accrued  rent  and  royalty,  $5,048.47. 

Mississippi. — Investigated  in  the  field  the  status  of  oil  and  gas  prospecting 
operations  throughout  the  State. 
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Montana, — Continiied  detailed  geologic  investigations  In  the  Sweetgrass  Hills 
and  completed  a  preliminary  structure-contour  map  of  the  Bears  Den-Flat 
Coulee- Whitlash  district,  in  Liberty  and  Toole  Counties,  and  a  structure-contour 
map  of  the  Conrad-Great  Falls  region.  Made  a  geologic  reconnaissance  of  the 
Crazy  Mountain  synclin&  Prepared  a  structure-contour  map  of  the  eastern 
two-thirds  of  the  State.  Began  a  detailed  geologic  survey  of  the  Cedar  Creek 
anticline.  Continued  through  the  geologic  branch  detailed  investigations  of  the 
coal  resources  of  Richland,  Custer,  and  Powder  River  Counties.  Supervised 
29  power  projects.  Examined  85  tracts  for  agricultural  classification.  Super- 
vised on  public  land  75  leases  and  493  prospecting  permits  for  oil  and  gas, 
61  leases,  29  licenses,  and  27  prospecting  permits  for  coal,  and  1  lease  for  phos- 
phate. Oil  produced,  436,012  barrels;  natural  gas,  894,407,000  cubic  feet;  coal, 
114,929  tons;  accrued  rent  and  royalty,  $72,000.01.  Supervised  on  Indian  lands 
in  3  reservations  144  leases  for  oil  and  gas,  2  agency  coal  mines,  1  prospecting 
permit  for  coal,  and  1  lease  each  for  silver-lead  ore  and  vermiculite. 

Nehraiha, — Supervised  3  prospecting  permits  for  potassium. 

Nevada, — Supervised  6  power  projects.  Examined  75  tracts  for  agricultural 
classification  and  continued  regional  investigations  of  agricultural  utility  prece- 
dent to  grazing  classification  in  the  northeastern  part  of  the  State.  Super- 
vised on  public  land  87  prospecting  permits  for  oil  and  gas,  5  prospecting  i)er- 
mits  for  coal,  1  lease  and  3  prospecting  permits  for  sodium,  1  lease  for  phos- 
phate, and  2  prospecting  permits  for  potassium.  Coal  produced,  29  tons; 
phosphate,  81  tons;  accrued  rent  and  royalty,  $2,247.25.  Supervised  on  Indian 
land  tn  1  reservation  6  leases  for  silver-lead  ores  and  2  leases  for  marl. 

Ne%o  Mexico, — ^Began  geologic  investigations  of  the  coal  resources  and  struc- 
tural features  of  the  western  part  of  the  San  Juan  Basin.  Continued  through 
the  geologic  branch  similar  investigations  in  the  southern  and  eastern  i)arts  of 
the  same  basin.  Investigated  the  power  possibilities  of  the  Rio  Peuasco  and 
Hupervised  3  power  projects.  Examined  75  tracts  for  agricultural  classifica- 
tion. Supervised  on  public  land  44  leases  and  985  prospecting  permits  for  oil 
and  gas,  23  leases  and  44  prospecting  permits  for  coal,  3  leases  and  55  prospect- 
ing permits  for  potassium,  and  4  prospecting  penults  for  sodium.  Oil  produced, 
1,799,815  barrels;  natural  gas,  5,791,622,000  cubic  feet;  natural-gas  gasoline, 
672,848  gallons ;  coal,  50,713  tons ;  potassium  salts,  4,727  tons ;  sodium  salts,  31 
tons;  accrued  rent  and  royalty,  $110,056.83.  Supervised  on  Indian  lands  in 
4  reservations  36  leases  for  oil  and  gas,  10  agency  coal  mines,  and  1  lease  for 
coal. 

North  Dakota, — Examined  3  tracts  for  agricultural  classification.  Supervised 
18  prospecting  permits  for  oil  and  gas ;  60  leases,  13  licenses,  and  1  prospecting 
permit  for  coal ;  and  3  prospecting  permits  for  podium.  Coal  produced,  363,476 
tons;  accrued  rent  and  royalty,  $23,283.57. 

Oklahoma, — ^Examined  9  tracts  for  mineral  classification.  Continued,  in 
cooperation  with  the  Oklahoma  Geological  Survey,  detailed  investigations  of  the 
coal  resources  of  the  McAlester,  Wilburton,  and  Poteau  districts,  begun  in  1927. 
Supervised  1  power  project  Supervised  on  public  land  17  leases  and  11  pros- 
pecting permits  for  oil  and  gas.  Oil  produced,  418,063  barrels;  natural-gas 
gasoline,  899,561  gallons;  accrued  rent  and  royalty,  $666,888.80.  Supervised- 
on  Indian  lands  9,006  leases  for  oil  and  gas,  involving  5,018  oil  wells  and  251 
gas  wells,  108  leases  for  coal,  and  39  leases  for  lead  and  zinc.  Lead  and  zinc 
concentrates  produced,  98,870  tons;  market  value  $2,694,145.86.  Total  accrued 
rent  and  royalty  from  all  Indian  land  operations  under  supervision,  $4,416,079.14. 
Made  580  field  investigations  of  Indian  lands  for  regulatory,  inspectional,  or 
appraisal  purposes.  Began  oil  gaging  and  royalty  accounting  for  4  Indian 
reservations. 

Oregon, — Investigated  storage  and  power  possibilities  on  the  Grand  Ronde, 
Imnaha,  Santiam,  and  Walla  Walla  Rivers.  Examined  43  tracts  for  agricul- 
tural classification.  Supervised  4  power  projects.  Supervised  14  prospecting 
permits  for  oil  and  gas,  2  leases  and  8  prospecting  permits  for  coal,  4  prospect- 
ing permits  for  potassium  and  1  lease  for  oil  shale.  Coal  produced,  756  tons ; 
accrued  rent  and  royalty,  $3,206.48. 

South  Dakota, — ^Examined  13  tracts  for  agricultural  classification.  Super- 
vised 20  prospecting  permits  for  oil  and  gas  and  3  leases  for  coal.  Coal  pro- 
duced, 489  tons;  accrued  rent  and  royalty,  $562. 

Utah, — Examined  for  purposes  of  appraisal  certain  coal  lands  in  Duchesne 
and  Wasatch  Counties.  Examined  through  the  geologic  branch  stratigraphic 
and  structural  conditions  in  parts  of  Grand  and  San  Juan  Counties.    Super- 
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Tised  8  power  projects.  Examined  106  tracts  for  agricaltural  classiflcatioiL 
Supervised  on  public  land  11  leases  and  510  prospecting  permits  for  oil  and 
gas ;  41  leases,  2  licenses,  and  55  prospecting  permits  for  coal ;  and  17  prospect- 
ing permits  for  potassium.  Oil  produced,  5,477  barrels :  natural  gas,  172,963,000 
cubic  feet;  coal,  830,188  tons;  accrued  rent  and  royalty,  $118,549.0e.  Super- 
vised on  Indian  land  6  leases  for  oil  and  gas  and  1  agency  coal  mine. 

Washinffton. — Supervised  10  power  projects.  Eixamined  15  tracts  for  agri- 
cultural classification.  Supervised  18  prospecting  permits  for  coal  and  1  pros- 
pecting permit  for  sodium.  Coal  produced,  25,462  tons;  accrued  royalty, 
$6,374.43. 

Wyoming, — Investigated  geologic  structure  in  Goshen  Hole,  Goshen  County, 
and  examined  1  tract  for  mineral  classification  in  Natrona  County.  In  co- 
operation with  the  geolc^c  branch  began  a  detailed  geologic  survey  of  the 
▲fton  quadrangle.  Furnished  to  the  technical  press  the  results  of  research 
investigations  to  determine  the  value  of  ceramic  tests  in  subsurface  correlation 
of  Cretaceous  shales  in  the  central  part  of  the  State.  Investigated  storage  and 
power  possibilities  in  the  Snake  River  Basin  and  supervised  4  power  projects. 
Examined  153  tracts  for  agricultural  classification  and  continued  in  the  south- 
western part  of  the  State  regional  investigations  precedent  to  grazing  classi- 
fication. Made  280  analyses  of  water,  67  of  oil,  22  of  natural  gas,  and  33,418 
determinations  of  oil  gravity.  Supervised  on  public  land  377  leases  and  879 
prospecting  permits  for  oil  and  gas;  35  leases,  5  licenses,  and  36  prospecting 
permits  for  coal ;  2  prospecting  permits  for  sodium ;  and  1  prospecting  permit 
for  potassium.  Oil  produced,  11,322,546  barrels;  natural  gas,  15,708,^26,000 
cubic  feet ;  natural-gas  gasoline,  43,027,293  gallons ;  coal,  1,035,558  tons ;  accrued 
rent  and  royalty,  $2,138,747.82^  Made  periodic  inspection  and  pressure  test 
of  wells  shut  in  on  Naval  Petroleum  Reserve  No.  3  and  supervised  opera- 
tions begun  near  the  end  of  the  year  for  mudding  and  plugging  certain  reserve 
wells  that  were  in  unsatisfactory  condition.  Supervised  on  Indian  land  42 
leases  for  oil  and  gas  involving  24  productive  wells. 

MINERAL  CLASSIFICATION  DIVISION 

The  work  of  the  mineral  classification  division  involves  the  with- 
drawal, classification,  and  restoration  of  public  lands  according  to 
their  mineral  value  and  the  determination  of  all  questions  of  geologic 
fact  or  inference  arising  prior  to  the  issuance  of  a  prospecting  permit 
or  a  lease  for  publicly  owned  mineral  lands  or  mineral  deposits.    It 
includes  also  the  planning  and  execution,  through  the  geologic  branch, 
of  field  investigations  required  to  provide  the  basis  for  appropriate 
action  or  recommendation  relative  to  mineral  classifications  and  to 
orders  of  withdrawal,  modification,  and  restoration.    The  results  of 
these  field  investigations  take  the  form  of  reports  concerning  the 
.  mineral  character  of  specific  lands  for  the  information  and  guidance 
of  Government  bureaus  and  departments  charged  with  the  adminis- 
tration of  the  public  land,  Indian  land,  and  naval  oil  reserves. 

During  the  nscal  year  requests  for  reports  on  the  prospective  value 
for  oil  and  gas  of  lands  involved  in  certain  types  of  nonmineral 
entries  and  filings  totaled  5,651,  and  reports  on  5,030  cases  were  sub- 
mitted to  the  General  Land  Office. 

Some  progress  was  made  in  1931  in  classifying  the  vast  areas  of 
public  land  that  are  still  embraced  in  mineral  withdrawals.  The 
results  accomplished  include  net  decreases  of  197,430  acres  in  out- 
standing coal  withdrawals  and  of  15,475  acres  in  the  total  area  of 
outstanding  petroleum  withdrawals. 

The  gross  areas  already  classified  as  valuable  for  mineral  and  those 
remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain  minerals 
under  the  act  of  June  25,  1910,  are  shown  in  the  following  table : 
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The  following  table  summarizes  the  year's  work  to  the  extent  that 
it  involved  technical  reports  on  original  applications  for  permit  or 
lease  rights  on  public  lands : 

Summary  of  applications  under  the  mineral  leusing  acts,  fisoal  year  19S1 


Proopeoting  permits 

Leases 

Mineral 

Pending 

July  1, 

1030 

Received 

during 

flaoal 

year 

Acted  on 

during 

flacal 

year 

Pending  Pending 

June  30,   July  1, 

1081         1030 

Received 

during 

flaoal 

year 

▲otodon 

daring 

flaoal 

year 

Peodi« 
Juaen. 

ion 

^n  ftn<1  fflW.-.r.     .,,,          ,    , 

17 
2 

36 
186 

48 
175 

4 

18 

Coal -T 

7 

140 
0 

1 

147 

8 

•     1 

1 

Phoffphate 

1 

Sodidni . . 

1 
1 

14 
82 

11 
79 

4 
4 

Potaaffln*"        ...    .  , . . 

21 

317 

313 

25 

7 

150 

156 

10 

In  conformity  with  departmental  procedure  under  the  administra- 
tive policy  initiated  March  12,  1929,  reports  to  the  number  of  2,214 
were  prepared  and  submitted  to  the  "Departmental  committee  to 
pass  on  claims  in  connection  with  oil  and  gas  permits  "  during  the 
fiscal  year.  These  involved  statements  concerning  the  status  of  drill- 
ing operations,  if  any,  on  the  permit  land  and  the  significance  of 
such  operations,  active  or  projected,  on  adjacent  land  or  elsewhere 
on  the  same  geologic  structure,  and  included  appraisal  of  any  geo- 
logic showing  submitted  by  applicants  for  extension  of  time  in  which 
to  comply  with  permit  requirements,  for  reinstatement  of  canceled 
permits,  or  for  allowance  of  rejected  permit  applications. 

Lands  interpreted  as  withdrawn  for  examination  and  classification 
as  to  oil  shale  by  Executive  order  of  April  15,  1930  (No.  5327),  were 
classified  as  nonoil  shale  and  reinterpreted  as  unaffected  by  that  . 
order  as   follows:  In   Sublette,  Sweetwater,  and  Uinta   Counties,  I 
Wyo.,  1,678,108  acres;  in  Moffat  County,  Colo.,  324,518  acres;  and  in 
Summit  and  Daggett  Counties,  Utah,  17,383  acres. 

On  behalf  of  the  Indian  Service  field  examination  and  appraisal 
were  made  of  36,204  acres  of  land  in  the  Tabby  Mountain  coal  field 
in  Duchesne  and  Wasatch  Counties,  Utah,  within  the  original  limits 
of  the  Uintah  Indian  Reservation  and  now  a  part  of  the  Uintah 
National  Forest.  Without  specific  field  investigation,  a  report  was 
also  prepared  for  the  Indian  Service  concerning  the  mineral  pro- 
duction and  mineral  resources  of  the  extensive  area  in  southern 
Montana  and  northern  Wyoming  within  the  original  boundaries  of 
the  Crow  Indian  Reservation  as  determined  by  the  Fort  Laramie 
treaty. 

In  accordance  with  the  duty  delegated  to  the  Greological  Survey, 
definitions  of  the  "  known  geologic  structure  "  of  seven  producing 
oil  and  gas  fields  were  prepared  and  promulgated  during  the  year— 
the  Clay  Basin  gas  field,  Utah,  6,163  acres,  promulgated  January  14, 
1931 ;  Frannie  oil  field,  Wyoming,  1,946  acres,  promulgated  January 
21,  1931 ;  Urado  oil  field,  Colorado,  232  acres,  promulgated  Januarr 
24,  1931 ;  and  Cooper  gas  field,  5,120  acres ;  Eaves  oil  and  gas  fieli 
0,668  acres;  Jal  oil  and  gas  field,  21,063  acres;  Lvnn  oil  and  gas 
field,  12,240  acres,  all  in  New  Mexico,  promulgated  June  18,  1931. 
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The  net  area  included  in  outstanding  definitions  of  the  "known 
geologic  structure  "  of  producing  oil  and  gas  fields  on  June  80, 1981, 
was  778,851  acres  in  California,  Colorado,  Montana,  New  Mexico, 
Oklahoma,  Utah,  and  Wyoming. 

Geologic  field  work  required  in  the  solution  of  the  problems  of 
the  division  is  performed  in  part  by  simmier  detail  of  Washington 
employees,  in  part  by  two  division  geologists  and  two  assistants  wiUi 
permanent  headquarters  in  Denver,  Colo.,  and  in  part  by  the  geologic 
branch  at  the  expense  of  the  conservation  branch.  The  work  accom- 
plished in  1930  IS  included  in  the  branch  summary  of  field  opera- 
tions by  States  beginning  on  page  60.  Publications  in  1931  resulting 
from  tne  work  oi  division  geologists  include  a  preliminary  struc- 
ture contour  map  of  the  Bears  Den-Flat  Coulee-Whitlash  districts, 
Liberty  and  Toole  Counties,  Mont.,  and  a  map  of  the  Great  Falls- 
Conrad  region,  accompanied  by  a  brief  text,  showing  areal  and  struc- 
tural geology  in  parts  of  Cascade,  Chouteau,  Lewis  and  Clark,  Lib- 
erty, rondera,  and  Teton  Counties,  Mont.,  by  the  Geological  Survey, 
and  a  paper  on  the  value  of  ceramic  tests  in  subsurface  correlation  or 
Cretaceous  shales  in  central  Wyoming  by  the  American  Lastitute  of 
Mining  and  Metallurgical  Engineers. 

POWER  DIVISION 

The  work  of  the  power  division  consists  primarily  in  obtaining 
and  making  available  for  use  in  the  administration  of  the  public 
land  laws  information  as  to  the  water-power  resources  of  the  public 
lands.  The  specific  problems  on  which  repents  are  made  ordinarily 
involve  the  ascertainment  of  the  potential  power  resources  of  areas 
that  are  or  may  be  subject  to  disposal  under  public  land  laws.  The 
extent  of  this  task  is  indicated  by  the  fact  that  areas  aggregating 
more  than  6,000,000  acres  are  now  included  in  power  reserves  whose 
use  will  be  required  for  the  development  of  about  15,000,000  con- 
tinuous horsepower. 

In  order  that  this  information  may  be  made  substantially  com- 

Elete,  areas  not  thoroughly  surveyed  are  designated  for  examination 
y  the  topographic  and  water-resources  branches.  The  field  projects 
undertaken  during  the  year  are  included  in  the  branch  summary  of 
field  operations  by  States  (pp.  60-62). 

Copies  of  many  of  the  reports  on  the  power  possibilities  of  the 
streams  examined  have  been  placed  in  the  district  offices  of  the 
Greological  Survey  for  public  inspection,  and  notices  of  the  avail- 
ability of  the  reports  nave  been  sent  to  the  press.  Manuscript 
reports  on  the  water-power  resources  of  the  Siletz  River  Basin, 
Oregon,  and  the  Quinault,  Bogachiel,  and  Ozette  River  Basins, 
Washington,  were  opened  to  public  inspection  during  the  year. 

River  surveys  were  made  of  the  Middle  Fork  of  the  Salmon  River 
to  its  junction  with  Bear  Valley;  Panther  Creek  from  its  mouth  to 
Napias  Creek;  Napias  Creek  from  its  mouth  to  the  head  of  the 
canyon:  Loon  Creek  from  its  mouth  to  Warm  Springs  Creek;  Camas 
Creek  irom  its  mouth  to  Meyers  Cove;  Big  Creek  from  its  mouth 
to  Monumental  Creek ;  Pistol*  Creek  from  its  mouth  to  Little  Pistol 
Creek;  and  Marble  Creek  from  its  mouth  to  the  Mitchell  ranch — a 
total  of  198  miles  in  Idaho ;  and  of  the  Grande  Ronde  River  from  the 
mouth  to  Rondowa;  the  Wallowa  River  from  its  mouth  upstream 
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SB  miles;  and  the  Minam  River  from  ite  mouth  upstream  11  miles— 
a  total  of  115  miles  in  the  Orande  Ronde  River  Basin  in  Oregon, 

A  plan  and  profile  of  the  South  Fork  of  the  Salmon  River  was 
prepared  from  surveys  made  the  preceding  year.  These  maps  also 
inclade  the  East  Fork,  the  Secesh  River,  Jolmson  Creek,  the  Middle 
Fork  of  the  Payette  River  above  Boom  Creek,  and  Silver  Creek, 
Idaho  (220  miles). 

A  reservoir  ana  dam  site  on  Imnaha  River  and  about  50  miles  of 
the  Walla  Walla  River  and  its  South  Fork  in  Oregon  were  soi- 
veyed.  Five  additional  dam  sites  were  surveyed  in  Oregon  and  one 
in  Idaho. 

A  report  on  the  water-power  resources  of  the  McKenzie  River  and 
.  its  tributariw,  Oregon,  was  published  during  the  year.    Storage  and 

fewer  examinations  were  also  made  in  the  Henrys  Fork  Basin, 
daho,  and  the  upper  Snake  River  Basin,  Wyoming  and  Idaho.  In 
New  Mexico  the  power  possibilities  of  the  Rio  Penasco  were  in- 
vestigated. Reports  were  obtained  on  field  inspections  of  55  power 
projects  under  permit  from  the  Interior  Department. 

Administration  of  the  supervision  in  the  field  of  power  projects 
for  the  Federal  Power  Commission  is  carried  on  in  this  office.  In- 
vestigations and  reports  have  been  made  on  27  projects,  construction 
and  operation  are  supervised  on  128  projects,  and  cost  accounting 
is  being  supervised  on  10  projects. 

The  wort  of  the  division  is  briefly  summarized  in  the  accompany- 
ing tables  and  in  the  general  summary  on  pages  60-62. 

Pursuant  to  instructions  of  the  Secretary  of  the  Interior,  dated 
August  24, 1916  (46  L.  D.  326),  permittees  under  the  act  of  Februan 
15,  1901  (81  Stat.  790),  and  grantees  under  the  act  of  March  4,  1911 
(36  Stat.  1253),  were  called  upon  for  detailed  reports  of  the  operatioi 
or  development  of  their  power  systems  during  the  calenclar  year 
1930.  The  total  installation  of  the  reporting  companies  is  3,276,000 
horsepower,  of  which  2,284.000  horsepower  is  installed  at  hydraulic 
plants.  The  total  energy  generated  was  7,850,000,000  kilowatt-boure, 
of  which  6,866,000,000  kilowatt-hours  was  generated  by  water  power. 
The  energy  generated  was  1,502,000,000  kilowatt-hours  less  than  in 
1929  and  was  the  smallest  output  since  1926.  About  one-third  of  the 
decrease  was  in  the  energy  generated  by  water  power,  and  abont 
two-thirds  in  that  generated  by  fuel- 
Power  output  of  permittees  and  grantees,  1916-19S0 


The  following  table  shows  the  revenue  accrued  for  occupancy  and  f 
!Be  of  public  lands  by  tVie  power  ■gto^^iAs.  ^&.%'a.<uVQQfid  above. 
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Accrued  compen^atUm  for  occupancy  and  use  of  lands  under  power  permits 
and  grants  issued  by  the  Interior  Department,  1912-19S1 


State 


Arixona 

Califomia... 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico. 

OresoQ .. 

UtaL 

Washington. 
Wyoming.-. 
Minneoota 


Aoeomulation. 


1913-1915 


$515.00 

8, 61ft  00 

315.00 

2a  00 

1,255.00 

281.00 


6a  00 

"ii'66' 


6,oeaoo 

6,06a  00 


1016-1020 


$6,060.00 
1,285.00 
0,274.00 
875,00 
1,67a  00 
7,562.00 
2,245.00 
2a  00 

loaoo 

2,568.00 
156.00 

7a  00 
2a  00 


32.805.00 
38^885.00 


1021-1026 


$0, 28a  00 

i,ooaoo 

0,91&00 
1,765.00 

i,7oaoo 

18,314.00 
2;  57a  00 

6a  00 
Toaoo 

4,305.00 

631.00 

175.00 

2&00 


4^433.00 
85,31&00 


1020-1090 


$2,ooaoo 
i,ooaoo 

0,624.00 
1,466.00 
1,040.00 
28,183.00 
3,66&00 
275.00 

Toaoo 

4, 46a  00 

3,675.00 

28a  00 

2a  00 


58,607.00 
144,015.00 


1031 


$68aoo 

46a  00 

1,042.40 

28a  00 

tiaioo 

7,487.00 

1,442.68 

05.00 

885.00 

1,18a  50 

1,26a  00 

61 00 


IS.  878^80 
150t280LQO 


Accrued  charges  for  the  unauthorized  occupancy  of  puUic  lands 
by  power  projects  prior  to  the  issuance  of  licenses  therefor  by  the 
Federal  Power  Commission  amount  to  $94,605. 

Potver-site  reserves,  in  acres 

[Includes  all  areas  reserved^or  classified  as  valuable  for  power  purposes  and  withheld  subject  to  dispoaaJ 
only  under  the  Federal  water-power  act  of  June  10,  1020  (41  Stat.  1063).  Designations,  daasifloaUons^ 
and  other  types  of  reserves  are  included  in  the  total  areas  without  distinction] 


State 


AlabaoukM. 

Ariiona 

Arkansas 

Califomia. 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

MisiisBippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Mexico... 

Oregon 

South  Dakota.. 

Utah 

Washington.... 

Wisconsin 

Wyoming 


Reserved 

prior  to 

July  1, 1030 


1, 
1. 


2,377 

303,481 

338,710 

28,674 

456,388 

650,062 

1,131 

662,696 

1,240 

10,062 

3 


307,600 

761 

360,313 

272,060 

812,517 

636 

782,306 

472,054 

1,006 

275,802 

7,650,607 


Eliminated 

prior  to 
JtUy  1, 18B0 


520 
139,844 

360 
30,122 
96,020 


201, 211 
632 


97,653 


1,845 

11,243 

159, 181 


130,985 

107, 716 

226 

76,284 

1,062,742 


Reserves 
outstand- 
ing prior  to 
July  1, 1090 


2,377 

302,961 

1, 196, 875 

29,314 

1, 417, 266 

463^032 

1,131 

451,485 

1,240 

18,530 

3 


200,056 

761 

357,468 

261,737 

653,336 

636 

651,321 

365,238 

1,680 

199, 518 

6,587,865 


Reserved 

during 

fiscal  year 


12,838 

159 

44 

9,649 
60 


1,366 


8,207 

160 

3,939 

7,572 


3 
45,649 


Eliminated 

during 
fiscal  year 


31,644 

1,353 

80 

14,707 
2,800 


815 
6 

3,641 

11 

820 

2,'270 

4,880 
28,078 


6,357 

1,141 


181 
97,041 


Reserves 
outstand- 
June, 
1031 


■x 


2^877 

284,168 

1,107^681 

20^278 

1,412,206 

460^288 

1,181 

448,750 

1,246 

18,630 

9 
11 

206,606 

761 
368,834 
286,867 
633,465 

706 

648»008 

371,600 

1,680 

109,840 

6,630,478 
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AGRICULTURAL  DIVISION 

The  functions  of  the  agricultural  division  consist  of  the  classifi- 
cation of  lends  under  the  enlarged  homestead  law  as  nonirrigable; 
the  classification  of  lands  under  the  Nevada  ground-water  redam" 
tioD  law  as  nontimbered  and  not  known  to  be  susceptible  of  succei 
ful  irrigation;  the  preparation  of  rejiorts  on  the  sufficiency  of  the 
water  supply  and  the  general  feasibility  of  irrigation  projects  thit 
require  some  form  of  Federal  approval  in  connection  with  the  ad- 
ministration of  public  land  laws;  the  initiation  of  withdrawals  o( 
land  for  reservoir  sites  and  for  public  watering  places;  the  classifi- 
cation as  stock-raising  lands  under  the  stock-raising  homestead  law 
of  tracts  whose  surface  is  chiefly  valuable  for  grazing  and  raising 
forage  crops,  does  not  contain  merchantable  timber,  is  not  susceptiUt 
of  successful  irrigation  from  any  known  source  of  water  supply,  and 
is  of  such  character  that  640  acres  is  reasonably  required  for  the  sup- 
port of  a  family ;  and  the  preparation  of  areal-classification  reports 
showing  the  agricultural  utility  of  lands  in  important  public-land 
regions. 

Classifications  are  made  in  accordance  with  the  results  of  f 
examinations  by  the  members  of  the  division  and  with  information 
obtained  from  other  sources.  The  work  of  the  division  is  planned 
with  the  primary  purpose  of  acting  on  pending  applications  for 
classification  under  the  above-mentioned  laws  and  to  provide  in 
advance  the  basis  for  appropriate  action  on  new  applications.  The 
number  of  cases  received  and  acted  on  during  the  fiscal  year  is  shown 
in  the  general  summary  of  ca.ses  (p.  59).  There  was  a  decrease  of 
about  5  per  cent  in  the  number  received,  and  the  arrearage  was  24 
per  cent  less  at  the  end  of  the  year  than  at  the  end  of  the  fiscal  yeir 
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SvmnMrv  0/  entorred  hometteai  4e»ifftiatiimt,  in  aertt 

[Areu  cluslIM  u  mid  and  nonlnlfsbla;  rwMaiNie  br  •nurman  r«qalr*d  (ta  of  Feb.  is,  icm  (U 
<Bt),  ■pplkabla  to  Artuok,  ColocMa.  Uoolaii*,  Ntvula,  Naw  muIki,  OnioD,  Utah,  WaanJi: 
Wyomlas;  act  ot  Inns  IT,  IBIO  W  BUt.  ttl),  kppUeabla  to  Idsbo;  Mt  ol  Jnn«  13,  IB13  (37  Stil. 
■ppUeabb  to  CBUfonik,  Notfa  Dakota;  act  of  ICbr.  S,  1918  (M  Slat,  on),  applicable  to  Kstuai: 
Mar.  4,  ISIt  OSSUt.  IIS),  WpUcabla  to  BooUl  Dakota).  Acaaadaaiflad  aa  arid,  nonlrrlEBlila.  and 
tnidomaatlowalaTsupiJly;  nifdanoabyaiitrniienDotraqii&ad  (aotolFab.  IB.  lWX)<35BtBt.(l39),a 
abb  to  ntah;  act  ol  f<a»  IT.  IMO  (tS  SUt.  ni}.  appUeatira  to  Idabo)] 


9 


ta  In  Idaho  and  t,0OQ  icrat  In  Utah  ptavlooalii  datlgnatwl  onder  MC*.  1-fi,  no*  uudsr 

Bvnimarv  of  itocJe^miainff  homestead  detignationt,  in  acres 


By  blanket  order  of  withdrawal  creating  Public  Water  Reserve 
No.  107,  which  received  Executive  approval  April  17,  1926,  every 
smallest  le^l  subdivision  of  the  public-land  surveys  which  is  vacant 
unappropnated  public  land  and  contains  a  spring  or  water  hole  and 
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all  land  within  a  quarter  of  a  mile  of  erety  spring  or  water  hole 
located  on  unsurveyed  public  land  were  reservea  for  public  use  and 
in  aid  of  pending  legislation.  This  order  obviated  the  necessity  for 
future  withdrawals  of  specific  tracts  containing  springs  or  water 
holes  valuable  for  stock  watering,  but  it  requires  a  determination 
with  respect  to  all  entries  of  public  land  whether  or  not  any  of  the 
subdivisions  involved  are  in  fact  affected  by  it.  On  the  basis  of 
such  determination,  orders  of  interpretation  are  issued  from  time 
to  time,  listing  by  legal  subdivisions  of  the  public-land  survey  any 
tracts  found  to  contain  a  water  supply  affected  by  the  order.  New 
withdrawals  of  this  type  are  made  to  reserve  lands  along  streams  and 
are  also  made  from  time  to  time  for  special  public  purposes.  The 
extent  of  outstanding  reserves  of  this  type  and  of  current  action 
affecting  them  is  shown  in  the  following  table : 

Pi^lic  water  refervea,  in  (tores 

(Includes  areas  withdrawn  under  the  act  of  June  25, 1910  (41  Stat.  1068),  as  amended  by  the  act  of  Augist 
24, 1012  (37  Stat.  407),  and  reserved  for  public  use  of  springs  or  water  holes  in  aooordanoe  with  the  pro- 
visions of  sec.  10  of  the  act  of  December  29,  1916  (39  Stat.  862).  or  for  watershed  protection,  drainifi    / 
reservoirs,  or  other  similar  miscellaneous  public  purposes  involvmg  water  conservation.] 


State 


Arizona 

Califomia 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico.. 

Oregon 

South  Dakota 

Utah 

Washington... 
Wyoming 


Reserved 

prior  to 

July  1, 1930 


23,347 
207,009 
10, 145 
15,827 
11.069 
17,501 
12,401 
28,189 

240 
45,826 

920 
98,285 


47a  869 


Eliminated 

prior  to 
July  1,1930 


Reserves 
outstanding 

prior  to 
July  1, 1930 


2p607 
7,658 
500 
410 
1,392 
8,260 
2,205 
1,288 


7,596 
14,"  140" 


41,046 


2a  740 
199,351 

9,645 
1^417 

9,697 
14,341 

iai96 

26,901 
240 

38,230 
920 

84,145 


429,823 


Reserved  |  Bllminated 
during  fisoal,duringflsca] 
year      i      year 


sao 

920 

160 
1,080 

440 
1.500 

640 
1.680 


1,820 


136 
340 
440 


160 
366 
880 
280 


1.880 


80 


11,110 


2,580 


outstandmf 
June  30^ 
19S1 


saes 

300,011 

17,  or 

ft.9S{ 
36.30! 

40.09 

85,  Mi 


438,35 


In  the  field  broad  areal  studies  were  continued  in  the  CJolorado 
Basin  region  in  southwestern  Wyoming,  and  a  land-classification  map 
of  southwestern  Colorado  was  published.  Intensive  grazing  studies 
were  begun  in  Mono  Lake  and  Owens  Valleys,  Calif.,  preparatory  to 
the  administration  of  lands  withdrawn  under  the  act  of  March  i 
1931. 

During  the  fiscal  year  the  area  designated  under  the  Nevadi 
ground  water  reclamation  act  was  increased  8,800  acres,  to  a  total  of 
1,699,975  acres.  Outstanding  withdrawals  under  the  act  of  October 
2,  1888  (25  Stat.  527),  on  the  basis  of  a  selection  by  the  Director  of 
the  Geological  Survey,  aggregating  61,397  acres,  remained  un- 
changed. Other  results  of  the  division's  work  are  tabulated  in  the 
summaries  of  enlarged  and  stock-raising  homestead  designations  and 
the  general  summary  of  cases. 

MINERAL-LEASING  DIVISION 

WORK  OF  THE  DIVISION 

The  work  of  the  mineral-leasing  division  is  supervisory  (both  in- 
spectional  and  regulatory)  with  respect  to  operations  on  the  public 
domain  for  the  discovery  awd  d^\e\c>\)\cv^\\t  of  petroleum,  natural  gas, 
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oil  shale,  coal,  phosphate,  sodium,  potassium,  and  sulphur;  on  cer- 
tain land  grants  for  gold,  silver,  and  mercui^^ ;  on  naval  petroleum 
reserves  for  petroleum  ana  natural  gas ;  and  on  Indian  lands  for  coal, 
oil  and  gas,  zinc,  lead,  iron,  silver-lead,  uranium,  vanadium,  and 
radium  ores,  vermiculite,  asbestos,  asphalt,  volcanic  ash,  and  stone. 
This  work  is  done  with  a  minimum  of  administrative  supervision 
from  Washington  through  district  ofRces  at  or  near  the  primary 
centers  of  mining  or  drilling  activity,  under  the  direction  of  re- 
sponsible engineers  who  have  full  authority  to  represent  the  Secre- 
tary within  their  jurisdiction  and  to  order  compliance  with  the  law 
and  regulations  under  which  operations  are  conducted. 

BENEFITS  DERIVED  FROM  MINERAL  LEASING 

Since  October  20, 1914,  the  date  of  approval  of  the  law  providing 
for  the  leasing  of  coal  lands  in  Alaska,  $69,299,916.91  has  accrued 
from  royalties,  rentals,  and  bonuses  by  reason  of  mineral  production 
on  public  land.  During  the  past  fiscal  year  $3,607,396.19  accrued 
from  6,573  leases,  licenses,  and  prospecting  permits,  involving  more 
than  10,000,000  acres  of  land  in  19  States  and  Alaska. 

Under  the  mineral-leasing  act  of  1920  the  public-land  States  re- 
ceive, without  expense,  37.6  per  cent  of  all  money  derived  from 
leases  and  permits  within  their  respective  borders  and  participate  in 
the  benefits  resulting  from  the  expenditure  of  an  additional  52.5 
per  cent  of  the  income  by  the  Bureau  of  Reclamation.  Incidental 
benefits  include  taxes  on  production  and  on  property  used  in  the 
development  of  leases,  which  in  some  States  amount  to  more  than 
one-fifth  of  the  total  income  from  taxes.  Only  10  per  cent  of  the 
income  from  mineral-leasing  operations  is  retained  in  the  United 
States  Treasury. 

Alaska,  bv  special  legislation,  receives  all  net  profits  from  the 
operation  of  Grovemment  mines  and  all  royalties  and  rentals  from 
mineral  leases.  The  money  thus  derived  is  applied  to  the  reim- 
bursement of  the  Federal  Government  for  the  construction  of  rail- 
loads  in  that  Territory. 

ACTIVITIES  ONgPUBLIC  LAND 

Supervisory  activity  on  public  land  is  governed  by  the  principles 
of  true  conservation — that  is,  wise  use — of  the  mineral  resources 
involved  and  is  directed  to  enforcement  of  provisions  included  by 
Confess  in  the  various  leasing  laws  to  assure  the  development  of 
publicly  owned  mineral  deposits  with  reasonable  diligence,  skill,  and 
care,  without  undue  waste  and  without  monopoly ;  with  payment  of 
royalties  on  the  amount  or  value  of  product;  with  sale  of  product  at 
reasonable  prices ;  and  with  protection  of  the  interests  of  tne  United 
States  and  due  safeguard  to  the  public  interest. 

An  outstanding  example  of  conservation  during  the  fiscal  year 
was  the  consummation  of  cooperative  or  unit  plans  of  development 
for  the  Kettleman  Hills  North  Dome  oil  and  gas  field,  California, 
and  the  Little  Buffalo  Basin  gas  field,  Wyoming.  This  was  accom- 
plished pursuant  to  an  act  of  Congress  approved  July  3,  1930,  which 
expired  January  31,  1931.  A  further  act  approved  March  4,  1931, 
amending  the  general  leasing  law  of  February  25,  1920,  reaffirmed 
the  policy  of  conservation  and  reauthorized  cooperative  or  unit  plans 
for  the  purpose  of  conserving  the  natural  resources  in  any  single  oil 
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or  gas  pool  or  field.  Under  this  later  act  unit  plans  for  several  other 
oil  and  gas  fields  are  being  perfected. 

Waste  of  natural  gas  in  two  fields  in  southern  California  was  de- 
creased more  than  50  per  cent  during  the  last  five  months  of  the 
fiscal  year  as  a  result  of  the  Secretary's  order  of  January  20,  1931 
(No.  482),  imposing  a  penalty  on  all  gas  wasted  or  blown  into  the 
air.  A  curtailment  in  the  production  of  oil  and  gas  and  in  the 
drilling*  of  unnecessary  wells  was  effected  pursuant  to  another  pro- 
vision of  the  same  departmental  order,  which  stipulated,  in  lieu  of 
actual  drilling  and  production  from  Federal  properties,  the  pay- 
ment of  an  amount  estimated  to  reimburse  the  United  States  for 
current  loss  of  royalty  by  reason  of  oil  or  gas  drainage  throus:h 
neifi:hboring  wells. 

Special  effort  was  made  during  the  year  to  establish  the  double- 
entry  system  of  mining  in  all  wagon  coal  mines  imder  supervision. 
In  one  district  16  miles  of  coal  outcrop  was  surveyed  and  mapped, 
and  plans  for  the  development  of  29  mines  were  prepared  and 
given  to  the  resjpective  lessees  and  permittees.  Similar  work  was 
conducted  in  other  States  where  there  are  coal  mines  on  public 
land. 

Contrary  to  normal  expectation,  the  general  decrease  in  develop- 
ment and  production  activities  during  the  year  resulted  in  a  substan- 
tial increase  in  supervisory  duties  nece^ssary  to  prevent  loss  of  or 
damage  to  minerals  and  laineral-bearing  formations  by  reason  of 
suspension  or  curtailed  opeirations  and  of  economy  measures  adopted 
by  the  operators.  In  general  the  demands  for  engineering  advice 
and  assistance  are  continually  increasing  as  the  number  of  permittees, 
lessees,  and  licensees  increases,  as  the  supervisory  duties  under  the 
leasing  laws  are  more  clearly  defined  and  enlarged,  and  as  the  compe- 
tence and  impartiality  of  the  supervisors  become  more  widely  known. 

Engineers  were  called  on  during  the  year  to  assist  in  fighting  and 
sealing  off  six  fires  in  abandonea  coal  mines.  Eight  coal-outcrop 
fires  in  four  States  were  also  extinguished,  and  work  is  continu- 
ously in  progress  to  reduce  both  the  number  and  effect  of  such  fires. 

During  the  year  29  improperly  abandoned  oil  and  gas  test  wells  on 
public  land  were  properly  plugged  and  abandoned,  at  a  cost  to  the 
Government  of  $40,000,  making  a  total  of  52  such  wells  abandoned 
at  an  aggregate  cost  ot  $80,000  since  1928.  Reimbursement  to  the 
Grovemraent  under  surety  bonds  is  expected  to  amount  to  approxi- 
mately 20  per  cent  of  these  expenditures.  Action  under  departmental 
instructions  of  April  28,  1928,  resulted  in  the  plugging,  without  ex- 
pense to  the  Government,  of  18  such  wells  during  the  year,  makin£ 
an  aggregate  of  81  wells  so  abandoned  since  1928,  with  an  estimated 
saving  of  $30,000  to  the  Government. 

The  conservation  and  protection  of  human  life  and  health  has 
always  been  an  important  factor  in  the  mineral-leasing  program. 
Since  the  beginning  of  supervisory  work  in  1920  there  have  been  no 
fatal  accidents  in  coal  mines  on  leased  Government  lands  in  the 
States  of  California,  Montana,  Nevada,  Oregon,  South  Dakota,  and 
Washin^rton.  The  prevention  of  mining  accidents  and  the  conserva- 
tion of  natural  resources  have  been  materially  aided  by  the  continued 
introduction  of  improved  mining  methods,  including  during  the 
year  the  extension  of  the  use  of  rock  dust  in  seven  additional  mines 
and  the  use  of  electric  cap  lam^^s  itv  four  additional  mines. 
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The  Joseph  A.  Holmes  Safety  Association  presented  &  certificate 
of  honor  to  the  Tri^State  Zinc  and  Lead  Ore  Producers  Association, 
of  Picher,  Okla,  for  its  effective  work  in  increasing  health  and  safety 
in  the  mines  of  that  region,  most  of  which  are  on  restricted  Indian 
lands  under  supervision  by  this  division.  The  association  cited,  in 
cooperation  with  the  Metropolitan  Life  Insurance  Co.  and  the  United 
States  Bureau  of  Mines,  organized  and  operated  the  first  health 
clinic  for  miners  in  the  United  States. 

During  the  fiscal  year  426  leases,  licenses,  and  prospecting  permits 
were  issued,  involving  433^7.54  acres. 

Letuei,  liceruet,  and  permits  ittued,  fitoal  year  19S1 
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During  the  same  period  20  coal  leases,  20  coat  permits,  1  coal 
license,  1  potash  lease,  9  potash  permits,  4  sodium  permits,  7  oil  and 
^as  leases,  and  1,558  oil  and  gas  permits  were  canceled,  and  55  coal 
permits,  11  coallicenses,  29  potash  permits,  and  6  sodium  permits 
expired  by  limitation — a  total  of  1,721  for  1931  as  compared  witii 
9,195  for  1930. 

The  following  table  shows  the  total  number  of  leases,  licenses,  and 
permits  involving  public  land  in  effect  at  the  end  of  the  year: 
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Mineral  letNtet,  Uoenses,  and  permitg  on  the  public  domain  and  naval  petroletsm 
reserves  under  supervision  of  the  Oeologioal  Survey,  June  S0,J9S1 — Ck)nt(l. 
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Also  Idaho,  2  phosphate  leases,  1,700  aores;  Montana,  1  phosphate  lease,  1,280  acres;  Nevada*  1  phosfHutii 
ease.  100  acres;  Oregon,  1  oil  shale  lease,  2,680  acres.  Total  leases,  1,100;  licenses,  55;  permits,  5,418;  grand 
total,  6,573. 

Although  the  total  number  of  leases,  licenses,  and  permits  under 
supervision  decreased  16.5  per  cent  during  the  past  nscal  year,  the 
number  of  leases  increased  10.9  per  cent  and  of  licenses  61.8  per  cent 
The  only  decrease  was  in  the  number  of  oil  and  gas  permits,  amount- 
ing to  22.8  per  cent,  and  was  a  consequence  of  the  President's  policy 
of  oil  and  gas  conservation,  announced  March  12,  1929. 

PRODUCTIONION  PUBUC  LANDS 

Coal. — ^During  the  fiscal  year  1931  3,053,188.08  tons  of  coal  was  produced 
from  public  land  in  14  States,  from  which  $370,350.52  accrued  in  rents,  roy- 
alties, and  bonuses.  This  was  an  increase  in  production  of  0.43  per  cent  over 
the  preceding  year,  and  the  number  of  operating  coal  mines  increasjed  17 
per  cent,  to  a  total  of  79  niilroad  shipping  mines  and  303  wagon  mines.  Id 
Wyoming  the  Union  Pacific  Coal  Co.  recently  completed  a  790-foot  shaft  and 
the  Rock  Springs  Fuel  Co.  a  350-foot  shaft,  and  the  Blue  Blaze  Coal  Co.  started 
sinking  a  new  air  shaft  In  addition  to  these,  many  new  developments  are 
under  way  in  Wyoming  and  elsewhere.  The  Union  Pacific,  the  Northern  Pacific, 
ami  the  Denver  &  Rio  Grande  Western  Railroads  are  all  operating,  through 
subsidiaries,  coal  mines  on  leased  public  lands,  and  the  Great  Northern  RaUway 
has  applied  for  a  coal  lease  in  Montana.  The  installation  of  mechanical  stokers 
in  heating  plants  has  greatly  increased  the  use  of  slack  coal,  which  heretofore 
has  been  a  drug  on  the  market.  Eight  core-drill  test  holes  for  coal  were 
completed  during  the  year,  to  an  aggregate  depth  of  3,600  feet,  and  eight 
churn-drill  holes  to  an  aggregate  depth  of  910  feet,  in  four  States. 

Potash. — ^There  were  7  potash  leases  involving  15,458.19  acres  and  88  potaiti 
permits  involving  173,784.26  acres  in  effect  in  eight  States  at  the  end  of  the 
fiscal  year.  From  one  leasehold  in  New  Mexico  4,726.94  tons  of  potash  (K»0) 
was  produced.  The  first  commercial  shipment  of  potash  from  leased  public 
land  contained  26.80  per  cent  K^O  Jind  wn.**  made  March  7,  1931. 

The  importance  to  the  American  farmer  of  this  new  domestic  source  of 
potash  can  not  be  overemphasized.  It  is  the  culmination  of  a  nation-wide 
search  for  potash  begun  as  a  result  of  the  abrogation  of  American  con- 
tracts in  1910  and  the  shortage  felt  when  German  potash  supplies  were 
cut  off  during  the  World  War.  In  1913  the  United  States  imported  270,720 
short  tons  of  potash  (KsO),  valued  at  $18,073,865,  and  in  1930  domestic 
production  amounted  to  61,270  short  tons,  or  only  about  15  per  cent  of  the 
current  American  demand.  Under  the  stimulus  of  war  prices  domestic  pro- 
duction of  potash  reached  a  peak  of  54,803  short  tons  (KaO)  in  1918,  but  pnv 
duction  costs  were  so  high  that  the  American  industry  could  not  meet  fordgn 
competition. 
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Despite  the  known  existence  of  potash  brine  in  the  Permian  salt  beds 
of  Texas  since  1012,  the  collapse  of  the  war-time  potash  industry  made 
private  capital  hesitant  to  attempt  exploitation.  The  results  of  the  first  gor- 
ernmental  core  tests  for  potash,  authorized  March  4,  1911,  only  added  to  the 
general  impression  that  potash  could  not  be  produced  from  the  American 
sources  then  known  at  a  cost  low  enough  to  compete  with  foreign  supplies. 

In  August,  1025,  the  Snowden-McSweeney  interests  drilled  a  test  hole  for 
oil  on  public  land  in  Bddy  Ck)unty,  N.  Mex.,  and  the  potassium  mineral  sylvite 
was  recognized  in  the  cuttings.  The  first  application  for  a  potash  prospecting 
permit  in  this  area  was  made  August  6,  1925,  and  the  first  lease  was  issued 
November  21,  1929.  Since  the  identification  of  sylvite  in  the  Snowden-Mc- 
Sweeney well  in  1925  more  than  100  test  holes  have  been  drilled  in  the 
Permian  salt  basin,  50  of  them  diamond-drill  holes  with  an  aggregate  depth 
in  excess  of  76,000  feet  Twaity-one  of  these  core  tests  were  drilled  at  Federal 
expense  under  a  program  approved  June  25,  1926,  and  in  all  of  them  potash- 
bearing  salts  were  discovered. 

In  some  parts  of  the  area  under  lease  as  many  as  40  potash-bearing  zones 
have  been  recognized,  among  them  10  sylvite  zones  and  many  beds  of  pdy- 
halite.  The  advantage  of  sylvite  over  polyhalite  as  a  potash  ore  is  evident 
from  the  relative  potassium  content  of  the  two  minerals.  Pure  sylvite  is 
100  per  cent  KCl,  equivalent  to  63u2  per  cent  of  KsO,  whereas  polyhalite 
contains  the  equivalent  of  only  15.6  per  cent  KsO.  Only  a  very  small  amount 
of  sylvite  ore  richer  than  30  per  cent  KaO  is  mined  in  Europe. 

In  December,  1929,  after  profiq;)ecting  for  five  years,  the  United  States  Pot- 
ash Ck).  started  an  exploratory  shaft  8  miles  from  the  Snowden-McSweeney 
well.  The  shaft  was  completed  to  a  depth  of  1,062  feet  one  year  later. 
When  a  commercial  bed  containing  sylvite  was  cut  in  the  shaft  at  a  depth 
of  980  feet,  an  analysis  of  it  showed  a  KaO  equivalent  of  29.86  per  cent,  which 
checked  within  2  per  cent  the  amount  of  potash  expected  from  the  core  drill 
records.  Drifts  were  begun,  and  shipments  were  started  soon  after  this  bed 
was  reached. 

It  is  estimated  that  nearly  a  million  dollars  had  been  spent  by  various  in- 
terests in  southeastern  New  Mexico  up  to  the  end  of  the  fiscal  year,  in  pros- 
pecting and  drilling  for  potash,  sinking  the  shaft  referred  to,  and  purchasing 
the  equipment  necessary  for  preliminary  mine  development. 

Three  chum-drill  test  holes  for  potash  were  sunk  during  the  year  to  an 
aggregate  depth  of  800  feet  in  New  Mexico,  and  three  similar  holes  having 
an  aggregate  depth  of  2,067  feet  were  drilled  in  Salt  Valley,  Utah.  In  the 
Utah  locality  a  well  drilled  for  oil  to  a  depth  of  8,500  feet  entered  the  salt- 
bearing  zone  at  885  feet  and  passed  out  of  it  at  a  depth  of  3^50  feet.  Gore 
was  taken  for  680  feet  of  this  distance,  and  more  than  200  analyses  for 
potash  were  made.  The  location  for  the  first  Government  test  for  potash 
in  Utah,  in  Salt  Valley,  was  approved  in  June,  1931,  and  drilling  was  expected 
to  begin  in  August. 

Sodium. — There  are  two  sodium  leases,  involving  1,845.20  acres,  and  88 
sodium  permits,  involving  54,653.19  acres,  in  effect  in  8  States.  From  one 
leasehold  in  Nevada  40  tons  of  salt  cake  was  sold  and  approximately  700  tons 
was  harvested  and  stored.  From  the  leasehold  in  Arizona  no  sodium  was  pro- 
duced during  the  year.  Prospecting  by  drilling  was  begun  under  one  prospect- 
ing permit  in  California,  and  prosi>ecting  by  shaft  and  open-cut  methods  was 
begun  by  permittees  in  Colorado.  Sodium  minerals  were  also  produced  under 
potash  leases  in  California  to  the  extent  of  7,508  tons  of  borax  and  22,718 
tons  of  soda  ash. 

Phosphate, — Four  phosphate  leases  were  in  effect  at  the  end  of  the  fiscal 
year,  two  in  Idaho  and  one  each  in  Nevada  and  Montana.  The  production 
of  phosphate  from  the  Idaho  leases  amounted  to  68,974.33  tons,  and  from  the 
Nevada  lease  to  80.72  tons.  No  phosphate  was  produced  in  Montana,  but  two 
core  test  holes  were  drilled  to  a  depth  of  675  feet. 

OH  shale, — ^Under  one  outstanding  oil-shale  lease  involving  public  land  in 
Oregon  no  development  work  was  undertaken  during  the  year. 

Oil  and  gas, — ^Production  of  oil  and  gas  from  public  lands  during  the  fiscal 
year  compared  with  production  during  1930  as  follows:  Crude  oil  decreased 
3,598308  barrels,  or  18.12  per  cent;  natural  gas  increased  2338,068»000  cubic 
feet,  or  7^26  per  cent;  natural  gasoline  increased  10,029,297  gallons,  or  9.88 
per  cent.  Hie  effect  of  overproduction  and  low  prices  on  public-land  activities 
in  the  major  oil-producing  States  is  shown  by  a  decrease  in  the  number  of 
wells  completed  to  production  and  an  increase  in  the  number  of  wells  shut  in« 
Completions  decreased  from  209  during  the  calendar  ^ear  '^S^  \a  \.^  ^A.^ec&aL 
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I960,  or  80  per  cent,  and  from  78  during  the  first  6  months  of  1980  to  30  doiiiis    ' 
the  corresponding  p^od  in  1981,  or  approximately  50  per  cent;  wells  shnt  in 
increased  from  599  on  July  1,  1930,  to  699  on  July  1,  1981,  or  approximately  17 

per  cent. 

Detailed  statistics  are  shown  in  the  following  tables,  in  which  the  figures  for 
1980  are  included  in  the  5-year  total  for  1926-1930  and  also  shown  separately 
for  comparison  with  19^. 

Coal  produced  from  lease*,  Uoemes,  and  permU9  on  pubUo  lands,  in  tont,  bf 

fiscal  years 


state 


Alaska 

Alabama 

California 

Colorado 

Idabo 

Montana 

Navada 

New  Madoo 

North  Dakota. 

Orecon 

Saatb  Dakota. 

Utah 

Washington 

Wyoming 


101»-1026 


455,407.43 


2, 028, 04a  20 
'"252,'07i"68' 


74,427.20 

453,505.38 

088.07 

1,842.63 

487,803.52 

154,280.43 

4,465,885.23 


^385,534.82 


1026-1030 


527, 74a  36 

322,026.00 

104.00 

2,166,053.40 

1,833.30 

1,304,053.74 

01.15 

357, 12a  62 

1,603,443.14 

8,706.66 

2;  772. 82 

2;  117, 100. 17 

88,508.03 

5,137,078.63 


13,729,522.02 


1080 


1031 


121, 825. 20 
136,66L00 
02.00 
434,871.08 
1,366.65 
247,854.04 


74,857.00 

447,627.36 

3,231.70 

402.58 

640,383.27 

6,800.43 

014,032.11 


3,030,075.31 


112,061.70 

121,002.00 

250.00 

306,380.11 

080.  S2 

114,020.37 

20.00 

5a  713. 21 

363.470.32 

756.60 

480.20 

8aa  187.66 

25,461.74 

1,035,667.77 


3,053,180.08 


loid-un 


l,006,4n.S 

443.0S8,eO 

S5100 

4.60S1281W 

2,819.83 

1.671.09LS 

uau 

482, 27a  0» 
2,5ia61184 

io,aau 

b,10L'A 

8.434,0BL» 

278,2SaS0 

iaOB0.4SLI3 


25, 168. 348.  S 


Sodium  adits  produced  from  public  lands,  in  tone,  hy  fiscal  years 


fitate 

1021-1025 

1026-1030 

1030 

1081 

lOtl-1981 

f!%i^fpnUa  .... 

3,145.30 
248.25 

73,362.37 
2.546.08 

28^736.47 
585.50 

8a220.00 

108,733.6 

Navada. 

ZTM.S 

3&5S 

SO.  S3 

3,303.55 

75,006.45 

20,322.06 

30, 26^62 

10a56&53 

PhospfuUe  and  potash  produced  from  public  lands,  in  tons,  by  fiscal  years 


state 

1021>1025 

1026-1030 

1030 

1031 

I«tl-l«l 

Idaho  (phosphato) 

6,132.44 

01,505.02 
45.45 

22,100.65 

68,074.33 

8a  72 

4,720.04 

73.781.00 

166. 61 L  79 

Nevada  .......               ,   . 

126.17 

New  Mexioo  (potash). ,..       , . , , 

4.738iM 

6.132.44 

01,550.47 

22,10a65 

171.461M 

Operating  mines, 

flsc€tl  year  19S1 

Phosphate 

Potash 

Sodium 

Coal 

Total 

Shipping 

Wagon 

Alaska 

4 
1 

1 

5 

Alabama , 

1 

Arisona 

i 

1 

I 

r*f^Hfn<T<a 

1 
03 

2 
06 

1 
11 
64 

3 

8 
26 

4 

Colorado 

16 

79 

Idaho 

2 

4 

Montftoft     ., 

3 

u 

Nevada 

1 

1 

i 

New  Mexico 

1 

8 
7 

1 

a) 

North  Dakota 

71 

Oregon 

{ 

Booth  Dakota 

3 

Utah 

24 

1 

14 

50 

Washington 

1 

Wyoming 

32 

41 

3 

\ 

1 

\ 

3 

\ 

70 

ao8 

m 
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Petroleum,  natural  gaa,  and  naturaHfa$  ffosoline  produced  from  public  lands 

1931.b7SUtefl 


California... 
Cotorado — 
Loulaiaiia.... 
Mootaoa — 
New  Mexico 
Oklahoma... 

Utah 

Wyomiiig... 


Petroleum 
(barrels) 


•,164, 

66^ 

8, 

436, 

1,79^ 
418, 

11,323; 


952.16 
337.80 
918.91 
011.70 
816.30 
063.06 
476.60 
546.63 


23,821,111.33 


Natural  gas 
(eabic  feet) 


16,994,506,000 

1,700,179,000 

090,591,000 

804>  407,000 

5^791, 622;  000 


172,963,000 
15^706,826,000 


41, 96%  184, 000 


Gasoline 
(gallons) 


66,82^634.00 
nJOlflwOO 
53^346.80 


6721848.00 
806^  56a  09 


48,027,20100 
111,400,506139 


T^tal 


1921<1925. 
1036-1030. 

1030 

1931 


1921-1981. 


118.333,954.01 

128,609^878.94 

27,410,509.35 

23.821,111.33 


270^76i944.28 


60,208,796.000 

117.075.826,640 

39.124,116,000 

41, 962;  184. 000 


63,007,718.07 
364.508,664.68 
101,470,301.33 
111.400.508.30 


219,336,806,640 


440,000,061.04 


Netc  wells  and  wells  shut  in  in  major  oil-jn'oduoinff  public-land  States 


Wells  completed  to  production 
on  public  lands 

Wells  completed  to  production 
on  all  lands 

1928 

1020 

1930 

Jan.  1- 

Julyl. 

1931 

1928 

1929 

1930 

Jan.  1- 

Julyl. 

1081 

"WvoToinK  .  . 

91 

6 

0 

5 

21 

11 

50 

91 

0 

0 

4 

24 

27 

63 

61 

4 

0 

6 

19 

24 

32 

12 

1 
0 
2 
4 
8 
3 

138 

10 

0 

55 

283 
19 

688 

134 

9 

0 

35 

292 

42 

874 

115 

13 

0 

14 

12S 

109 

752 

28 

rrtah 

2 

Idaho.  . 

0 

Colorado — . 

10 

Montana 

86 

New  Mexico 

23 

California 

236 

184 

209 

146 

30          1,193 

1,386 

1,188 

318 

Wells  ihtit  in 
on  public  lands 

Wells  shut  in 
on  all  lands 

Oil  and  gas  permiu 
supervision 

}  under 

^%'' 

Julyl, 
1931 

Julyl, 
1930 

Julyl, 
1981 

Mar.  1, 
1929 

Julyl. 
1930 

Julyl. 
1031 

"WyominK 

204 

9 

0 

2 

40 

33 

8U 

250 

13 

0 

6 

43 

80 

389 

465 

24 

2 

9 

189 

70 

5,431 

549 

4,040 
3,014 
363 
2,096 
1,672 
4,184 
1,453 

1.471 
579 
122 
507 
570 
320 
519 

879 

Utoh..... 

30 
2 

510 

Idaho 

75 

Colorado.. . 

15 

191 

124 

7,180 

414 

Montana 

403 

New  Mexico ...— 

035 

nftl*%mif^          

444 

500 

099 

6.190 

8,091 

17,431 

5.094 

3,750 

NOTX.— Naval  renrves  and  Indian  lands  not  induded. 


ROYALTY,  RENT,  AND  BONUSES 


The  following  tables  summarize  accrued  income  from  all  mineral 
leases,  licenses,  and  prospecting  permits  under  the  various  leasing 
acts  applicable  to  the  public  lands : 
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Royaltiet,  rentals,  and  Jxmuses  aoorue^  from  all  mineral  opermtians  an  puWe 

lands,  by  fiscal  years 


state 


Alabama 

Alaska. 

Arltona. 

California 

Colorado 

Idaho 

Louisiana 

Montana 

Nevada. 

New  Mexioo... 
North  Dakota. 

Oklahoma 

Oregon 

Sooth  Dakota. 

Utah 

Washington... 
Wyoming 


1912-1925 


$86, 88a  00 
27,836.57 


4,676,746.56 

216,853.81 

1,  111.  38 

1,506.60 

891,278.79 

301.07 

13,883.64 

29,144.79 


952.15 

399.60 

131,806.78 

22. 215. 91 

31, 206, 133. 17 


37,806,64180 


1926-1030 


132,292.60 
42,317.06 


5,294, 

548, 

10, 

35, 

847. 

8. 

240, 

111, 

596. 

10, 

334» 

10, 

20,262, 


56192 
473.71 
872.37 
799.11 
528.76 
062L79 
997.69 
092L55 
553.53 
28a  38 
521. 52 
719.29 
037.69 
481.95 


28,381.595.92 


1080 


$13,666.10 
8,034.14 


1,034, 
98, 

% 

8. 

100, 

1, 

129, 

28, 

105. 

6. 

46, 

1, 
2,906, 


629.91 
639.99 
712.97 
583,40 
068.67 
520.00 
51138 
49a  14 
776.14 
12148 
13a  00 
04a  86 
72186 
186.96 


4,487,763.00 


1031 


$12,100.20 

8.612  01 

101.60 

942,99186 

86,695.50 

6. 48a  84 

5,048.47 

72,ooaoi 

2.247.25 

lia056.83 

28,288.67 

70,335.27 

3,206.48 

562.00 

118,549.06 

6,37143 

2.188,747.82 


1912-1B3I 


8. 607, 39a  10 


$130,772.80 

78,765.M 

lOLGO 

10.914.80131 

852.02111 

18.46150 

42,35117 

1.810.807.56 

10.611.11 

364.938.18 

163. 53a  91 

666.888.80 

14.439.01 

1.483.12 

56S.  167. 12 

38.628.03 

53.607.362.94 


6O.300.1SL91 


Royalties,  rentals,  and  bonuses  accrued  from  mining  operations  on  ptMio  landi, 

by  States  for  19S1  and  by  fiscal  years  in  sutnmary 


1931 


Alabama 

Alaska. 

Arizona 

California 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico... 
North  Dakota. 

Oregon 

South  Dakota. 

Utah 

Wyoming 


SUMMARY 

1912-1925 

1926-1930 

1930 

1931 

1912-1931 


Coal 


$12,  lOa  20 
8,612.01 


62.50 

52.540.21 

246.63 

16.432.98 

7.25 

9. 04a  72 

23.249.57 

3. 206. 48 

iiaoo 

117,022.54 
121.345.00 


370,350.52 


776. 060. 09 

1. 600. 049. 71 

317.015.68 

370.350.52 


2.755.469.32 


Sodium 


$101. 50 


2, 16a  00 


2.261.50 


801.07 
7.20a00 
1.440.00 
2.261.50 


9. 762. 57 


Phosphate 


$6.23121 

320.00 

80.00 


6.63121 


1.111.38 

ia534.05 

2,451.31 

6,63121 


18.279.64 


Potash 


$15,922.59 


— y 

3.888.00 


19. 76a  59 


21458.65 
61. 776. 51 
18. 135. 40 
19.760.59 


05,995.75 


Bonoses 


Total 


$i,ooaoo 


3100 


452.00 

587.00 

1.00 


2,07100 


148.38100 

1495.00 

113.00 

2,07100 


151953.00 


$12.1Oa20 

8.612.01 

101.50 

15.985.09 

53. 54a  21 

6.4Sa» 

16. 752. » 

2.217.25 

12.8T8.n 

23. 283.  ST 

3.20148 

562.00 

117.60954 

121.346.00 


4oi.oeas3 


05a  321 IV 

1.6S3,a'i5.2: 

339. 15:%3» 

401.0808! 


3. 031 46a  28 


Royalties  and  bonuses  accrued  from  oil  and  gas  operations  on  public  land* 

1931.  by  SUtei 


California... 

Colorado 

Louisiana 

Montana 

New  Mexico. 
Oklahoma... 

Utah 

Wyoming... 


Petroleum 


$764.  365. 48 

28,610.61 

974. 16 

46,078.84 

71 717. 87 

68,288.71 

370. 05 

1.584,621.98 


$69. 295. 17 

4.  529.  36 

3,371.08 

3. 348. 19 

21, 992. 47 


569. 47 
73,96L31 


2.568,027.70         177,087.05 


Natural  gas 


Gasoline 


$93.  349. 12 

15.41 

106.98 


467.77 
2.046.56 


94. 106.  f  4 


Bonuses 


$506.25 
5.820.00 


261691.89 


Total 


$927,009' 

33, 155.  S 

5,OC&4: 

55.347.03 

97, 178. 11 

7aS35.r 

939.  *2 

2. 017. 401. '^^ 


190.092.48  I      271,108.14  1     3.206,3US: 
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Royalties  and  bonnes  aoorued  from  oU  and  gas  operations  on  public  U^nds—Gan, 

Total 


1921-1025 

1026-1090 

1930 

1031 

1921-1931 


Petrotoum 


182,938,404.47 

24,460,387.20 

8,800,947.68 

2^568,027.70 


50,066,000.87 


Natural  gu 


$806,543.80 
501,767.49 
172,878.79 
177,087.05 


1,167,307.84 


OasollDS 


1251,107.70 
7K943.75 
164,18L04 
190^002.48 


1,156,283.00 


BOQIIMS 


12.768,085.14 
085^723.21 
l,60a» 
271,106.14 


8,07i915i49 


Total 


$86,36^828.61 

26, 703;  820. 05 

1148,607.61 

8,206»815l87 


66,265^466.68 


ACTIVITIES  ON  NAVAL  PETROLEUM  RESERVES 


Production  from  Naval  Petroleum  Reserve  No.  8,  in  Wyoming,  was 
definitely  suspended  December  31, 1927,  and  the  total  royally  accrued 
from  1928  to  the  date  of  suspension  amounted  to  $848,947.91.  Super- 
vision on  this  reserve  is  confined  at  present  to  periodic  observation  of 
gas  pressure,  inspection  of  repairs  to  the  wells  from  time  to  time,  and 
consultation  with  the  Navy  Department. 

Royalties  accrued  from  28  oil  and  gas  leases  embracing  10,608.97 
acres  of  land  in  Naval  Petroleum  Reserves  Nos.  1  and  2  in  California 
during  the  fiscal  year  were  as  follows:  Petroleum,  $1,105,540.06; 
natural  gas,  $48,307.17;  gasoline,  106,809.27.  The  total  receipts 
from  these  reserves  for  the  fiscal  years  1921  to  1981  amount  to 
$25,166,801.14. 


Petroleum,  natural  gas,  and  gasoline  produced  from  naval  reserves 

• 

Fiacal 
year 

Petroleum 
(barrels) 

Natural  gas 
(M  oubio  M) 

OtaollDe 
OdkniB) 

California 

1021-1925 
1926-1930 

1930 

1931 

1921-1931 

1923-1925 
1926-1928 

1928-1928 

1921-1925 
1926-1930 

1090 

1031 

1081-1981 

37.882,945.09 

49,380,140.93 

6,978,922.16 

5,500,418.46 

35,544,340.81 

48,852,746.46 

6^817,458.00 

5,123,456^00 

8i  508, 751. 07 

110,177,107.28 

25,567,066.00 

22, 748k  666. 00 

02, 86%  613. 48 

80,520,552.27 

17fl;48i618.80 

Wvomiiut  -  --.- -,.-    ^^^-^-,,-  .  --, 

2,523,213.05 
1,027,014.58 

050,520.00 
4,212,340.00 

7,820.00 
2;  476^067.00 

3,550,227.63 

5,162,860.00 

2;  483, 806. 00 

Total 

40,406,158.14 

50,416^164.51 

6,978,922.16 

5,500,418.46 

36,494,860.81 

53,065,005.46 

6,817,458.00 

5,123,456.00 

84^516^580.07 

121, 6».  261 28 

25,6^,086.00 

23;  748k  666. 00 

06,412,741.11 

94,683,421.27 

178, 01$,  500. 80 

ACTIVITIES  ON  INDIAN  LANDS 


Cooperation  with  the  Indian  Service  during  the  fiscal  year  1981 
included  technical  supervision  of  mining  and  drilling  operations 
on  tribal,  segregated,  and  restricted  allotted  lands  and  on  Indian 
lands  set  aside  by  Executive  order.  This  work  entails  the  enforce- 
ment of  lease  terms  and  operating  regulations,  the  making  of  tedi- 
nical  investigations  of  threatened  impairment  of  mineral  deposits, 
determinations  of  the  adequacy  of  bonus  offers  and  of  threatened 
damage  to  surface  improvements,  appraisals  of  unleased  property, 
investigations  of  domestic  water  supply  contaminated  by  waste,  and 

81335—31 6 
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the  preparation  of  engmeering  and  geologic  reports  on  leased  and 
unleased  lands  subject  to  mineral  development.  Field  offices  for 
tike  performance  of  these  duties  are  maintained  at  Miami,  McAlester, 
Muskogee,  Oklahoma  City,  Bed  Biver,  Shawnee,  and  Tulsa,  Okla.; 
Billings  and  Shelby,  Mont.;  Farmington,  N.  Mex.;  Thermopolis, 
Wyo.;  Denver,  Colo;  and  Salt  Lake  City,  Utah.  Service  was  per- 
formed by  other  officers  of  the  mineral-leasing  division  as  required 

OU  €Md  gas, — Supervision  of  oil  and  gas  operations  on  behalf  of  the  Indian 
Servloe  during  the  fiscal  year  1931  included  9,268  leaseholds  on  which  there 
were  5^1  producing  w^lls  and  18  wells  in  process  of  drilling.  This  work 
was  conducted  at  38  different  agencies  in  7  States  and  included  aU  Indian  landi< 
In  those  States  except  the  Osage  Reservation  in  Oklahoma.  Production  from 
Indian  lands  in  Oklahoma  resulted  in  royalties  approximately  as  follows :  Oil 
92,477,000 ;  gas,  $48,000 ;  natural-gas  gasoline,  $158,000.  The  total  income  from 
oil  and  gas  is  reported  at  $4,173,046.89.  A  total  of  580  field  investigktions  and 
287  r^[)ort8  on  lease  conditions  resulted  in  increased  revenue  to  the  Indians  of 
the  western  agencies  in  Oklahoma.  Cooperation  with  lessees  resulted  in 
increased  production  and  accruing  royalties  by  the  deepening  and  plugging  back 
of  several  wells  on  Indian  lands  in  Oklahoma.  In  western  Oklahoma  658 
appraisals  of  bonus  value  were  made  prior  to  lease  sales. 

on  a»d  gas  leases  on  Indian  lands  in  OldafKyina  ewdusive  of  the  Osage 

Reservation 


Leases 

Wens 

Total  roy- 
alty and 
rentals 

Agency 

Nonpro- 
dnong 

Produo- 
ing 

Total 

Produc- 
ing 

Being 
drilliMl 

Five  CivUiied  Tribes: 

Ohcrokm  

5,367 

r        251 

61 

532 

20 

I            156 

• 
6,487 

5,028 

Ghootaw. . .. 

Crwk 

10 

ThMniM^r.     , 

Seminole .  .    r    . 

5,807 

1,120 

6,487 

5,028 

10  l$3,»4,728.B6 

Kiowft  Indian  Agency: 

Kfo^t r. 

232 
285 
87 
816 
254 

232 
299 
43 
316 
254 

1 

Cmnanche .  . 

14 

6 

23 
18 

Apaohe . 

Wwta. 

t 

Oeddo 

• 

1,124 

20 

1,144 

41 

206,446.27 

Pftwnee  Indian  Agency: 

loe 

167 
21 

139 
14 

13 
9 

115 
169 

21 
150 

18 

43 
2 

Otoe 

Tfflt^fpvd . .           

Pawnee 

20 

4 

65 
33 

Kaw 

443 

39 

482 

143 

1 

ia0^428.92 

Shawnee  Indian  Agency: 
Iowa 

25 

81 

63 

122 

200 

25 

81 

73 

131 

200 

g'lckapoo    

Pottawatomie 

10 
9 

31. 
26 

Sao  and  Fox , ... 

Shawnee 

491 

19 

510 

57  ! 

102.460.49 

Clieyenne  and  Arapahoe  In- 
dian Agency 

383 

383 

ioi,n5.o« 

Orand  total 

7,808 

1,108 

9,006 

5,260 

10 

4,0(6^779.67 

CONSBBTATION   BBANCH 
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Oatside  of  Oklahoma  supervision  was  exercised  over  247  oil  and  gas  leases  on 
Indian  lands  in  Arizona,  Ck)lorado,  Montana,  New  Mexico,  Utah,  and  Wy<MDiiig. 
There  was  no  production  from' Arizona,  Montana,  and  Utah  daring  the  year. 
A  report  was  made  on  the  advisability  of  piping  natural  gas  to  the  Bihlprodc 
Agency,  Northern  Navajo  Reservation,  N.  Mex. 

Oil  and  go*  lenses  on  Indian  lands  auiside  Ohluihoma 


Leases 

Welb 

state  and  tribe 

Nonpro- 
duoing 

Producing 

Total 

Producing 

Being 
diiUed 

Arizona: 

Navajo  Executive  order 

14 

14 

1 

Colorado: 

Ute  tribal-- 

1 

8 

Ute  allotted 

Ceded  UtetrlbaL 

3 

1 
39 

1 

4 

1 
39 

2 

Montana: 

Blackfeet  tribal 

Blackfeet  allotted 

1 

Blackfeet  Executive  order 

Crow  tribal .— _ 

6 
95 

1 
2 

7 
97 

Grow  allotted 

Crow  Executive  order... . - 

New  Mexico: 

Navak)  tribal . 

4 

4 

19 

9 
4 

6 

81 
11 

2 

1 

Nava  0  allotted . 

19 
9 
8 

0 

30 
3 

1 

Nava  0  Executive  order 

2 

Ute  tribal 

1 

8 

1 

Utah: 

Navi^  Executive  order 

Wyoming: 

Shosbone  tribal . - 

1 
8 

4 

Rhoshone  allotted    - ,  , , ,      . .  „  

228i 

19 

947 

82 

8 

Coal. — Supervision  of  coal-mining  operations  on  betialf  of  the  Indian  Service 
in  1931  included  160  leases,  27  coal-prospecting  permits,  1  coal  license,  and  24 
agency  coal  mines.  In  Oklahoma  supervision  was  maintained  over  84  shipping 
mines  and  17  wagon  mines  on  51  coal  leases  on  segregated  Choctaw-Chickasaw 
Indian  Nation  land  and  57  leases  on  restricted  allotted  lands  of  in<Uvidiial 
Cherokee,  Choctaw,  and  Creek  Indians.  From  these  lands  was  produced 
389,232.69  tons  of  coal  having  a  royalty  value  of  $34,645.86.  Cooperation  was 
maintained  with  the  Oklahoma  Geological  Survey  on  the  geoI<^c  examination 
of  the  coal  resources  of  segregated  Choctaw  and  Chickasaw  lands,  particidftrly 
in  the  McAlester,  Wilburton,  and  Poteau  districts.  This  work  was  begun  in 
1927,  and  the  results  obtained  indicate  that  many  tracts  in  which  only  on^ 
coal  bed  was  known  to  exist  at  the  time  of  the  appraisal  of  1917  in  reality 
contain  two  and  in  places  three  beds. 

In  Colorado  supervision  Included  42  coal  leases,  1  coal  license,  26  coal  per- 
mits, and  9  awarded  coal-lease  applications  on  ceded  Ute  lands,  from  which 
$16,952.71  in  rentals  and  royalties  accrued  to  the  Indians.  Periodic  inspec- 
tions and  reports  were  made  on  the  agency  coal  mines,  9  of  which  are  in 
Arizona,  2  each  in  Colorado  and  Montana,  10  in  New  Mexico,  and  1  in  Utah. 

Lead  and  zinc. — Supervision  on  behalf  of  the  Indian  Service  of  lead  and  zinc 
mining  operations  on  restricted  lands  of  Quapaw  Indians  in  Ottawa  County, 
Okla.,  included  39  leases,  involving  5,524.43  acres,  from  which  was  produced 
98.870  tons  of  concentrates  with  a  sale  value  of  $2,694,145.86;  the  accrued 
royalty  amounted  to  $262,438.47.  Lead  and  sdnc  were  first  mined  on  the 
Quapaw  Reservation  in  1902 ;  in  1907  mines  were  opened  near  Commerce,  and 
in  1914  the  Plcher  field  was  discovered.  Production  has  increased  until  it  now 
amounts  to  16.76  per  cent  of  the  lead  and  28.13  per  cent  of  the  sine  oatput 
from  the  Tri-State  district  This  production  equals  9.64  per  cent  <Kf  the  sine 
and  0.72  per  cent  of  the  lead  mined  in  the  United  States  last  year.  A  subshale 
map  of  the  northwest  corner  of  the  Quapaw  Reservation  and  an  accompanying 
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paper  <m  ore-flndlng  guides  nsed  in  the  Tri-State  district  weie  prepared  for 
publication.  Six  nonproductive  leases  for  lead  and  sine  were  under  supervision 
in  Nevada,  two  in  Montana,  and  one  on  restricted  allotted  Cherokee  land  in 
Oklahoma. 

Miscellaneous  minerals, — Inspectional  and  advisory  service  was  rendered  in 
connection  with  existing  or  proposed  operations  involving  2  gold,  1  iron,  5 
vanadium,  and  2  copper  ore  leases,  3  asbestos  leases,  and  1  miscellaneous 
mineral  lease  in  Arizona ;  2  sodium  prospecting  permits  in  (Colorado ;  1  vermic- 
ulite  lease  in  Montana ;  2  marl  leases  in  Nevada ;  and  1  volcanic-ash  lease  in 
Oklahoma. 

COOPERATIVE  WORK 

Cooperative  work  was  continued  with  the  Bureau  of  Mines  in 
oil  ana  gas  technologic  investigations ;  with  the  Bureau  of  Keclama- 
tion  in  conjunction  with  its  lease  on  the  power  plant  and  coal  mine 
at  Williston,  N.  Dak;  with  the  National  Research  Council  on  the 
conservation  of  scientific  data  obtained  as  the  result  of  drilling^  and 
the  improvement  of  drilling  methods  and  equipment ;  with  the  Okla- 
homa State  Geological  Survey  in  the  study  and  preparation  for 
publication  of  geologic  data  relative  to  the  coal  resources  of  the 
segregated  lands  of  the  Choctaw  and  Chickasaw  Nations,  Okla- 
homa ;  and  with  the  American  Institute  of  Mining  and  Metallurgical 
En^neers  on  methods  of  coal-land  valuation. 

The  chief  mining  supervisor,  as  a  representative  of  the  Interior 
Department,  attended  tne  World  Power  Conference  in  Berlin,  Ger- 
many, in  the  sununer  of  1930  and  later  investigated  methods  of 
open-pit  mining  of  coal  in  parts  of  Europe,  zinc  and  lead  mining  in 
Poland,  and  potash  mining  in  France,  Poland,  and  Germany. 

COST  OF  SUPERVISION 

Preliminary  estimates  indicate  that  the  cost  of  supervisory  work 
on  public  and  Indian  lands  during  the  fiscal  year  1931  averaged 
less  than  4.36  per  cent  of  the  aggregate  income  from  the  leases, 
licenses,  and  permits  in  effect  on  these  lands.  This  is  an  increase  oi 
1.3  per  cent  over  the  supervisory  cost  of  the  preceding  year:  the 
increase  is  chargeable  principally  to  the  decline  in  value  ox  the 
minerals  product. 

WORK  ON  PUBLICATIONS 

TEXTS 

BERNARD  H.  LANE,  EdHm 

During  the  year  24,701  pages  of  manuscript  were  edited  and  pre- 
pared for  printing  by  the  section  of  texts,  and  3,758  galley  proofs 
and  14,420  page  proofs  were  read  and  corrected.  Indexes  were  pre- 
pared for  52  publications,  covering  8,089  pages.  Copy  and  proof 
or  stencils  for  1,418  pages  of  multigraph  and  mimeograph  matter 
were  read.  At  the  end  of  the  year  five  persons  were  employed  in 
this  section.  The  publications  issued  during  the  year  are  listed  on 
pages  4,  5. 

The  editor  has  continued  to  serve  as  a  member  of  the  departmental 
subcommittee  to  assist  in  the  revision  of  the  Style  Manual  of  the 
Government  Printing  Office. 
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ILLUSTRATIONS 

m 

C.  A.  WECKERLY,  Oktrf  lOudrahr 

The  number  of  drawings  and  photographs  prepared  by  the  sec- 
tion of  illustrations  was  3,839,  including  111  maps,  1,309  sections 
and  diagrams,  3  plates  of  sections,  79  charts  and  plans.  815  photo- 
graphs, 1,617  paleontologic  drawings,  and  5  wasn  drawings;  154 
miscellaneous  jobs  were  also  done  by  the  section.  The  iUus&ations 
transmitted  to  accompany  31  reports  numbered  1,083,  to  be  repro- 
duced by  chromolithography,  photolithography,  halftone,  and  zinc 
etching.  The  number  of  proofs  received  and  examined  was  887.  At 
the  end  of  the  year  material  for  illustrating  17  reports  was  in  iiand.- 
The  section  consists  of  nine  employees. 

GEOLOGIC  EDITING  AND  DRAFTING  OF  MAPS  AND  ILLUSTRATIONS 

GEORGE  W,  STOSE,  EMm  ti  GmkOc  Mmp» 

The  geolo^c  maps  and  sections  of  the  Oaffney-Kings  Mountain 
(S.  C,  N.  C.)  folio  were  approved  for  printing.  The  geologic  maps 
of  the  Coatesville-West  Chester  (Pa.)  folio  reached  the  stage  of  color 
proof,  and  the  sections  were  transierred  to  stone  ready  for  color 
proof.  The  geologic  maps  and  sections  of  the  Somerset- Windber 
(Pa.)  folio  were  transferred  to.  stone  ready  for  color  proof.  The 
geologic  maps  of  the  Montevallo-Columbiana  (Ala.)  folio  were  made 
ready  for  transfer  to  stone,  and  the  sections  were  sent  for  engraving. 
No  progress  was  made  on  tne  HoUidaysburg-Huntingdon  (Pa.)  folio. 
The  Boston  folio  was  withdrawn  and  submitted  for  publication  as  a. 
bulletin. 

TopoCTaphic  and  mineral  industry  maps  of  Arkansas  were  pub- 
lished lor  the  Arkansas  Geological  Survey.  A  block  diagram  of 
the  Tonopah  mining  district,  Nevada,  was  published  for  the  Nevada 
Bureau  of  Mines  in  cooperation  with  the  United  States  (Geological 
Survey.  Stone  proof  of  the  geologic  map  of  Pennsylvania  on  a  scal^ 
of  1 :  500,000,  prepared  for  the  Pennsylvania  Greological  Survey,  was 
read.  The  preliminary  draft  of  the  geologic  map  of  California 
on  a  scale  of  1 :  500,000,  for  the  California  Division  of  Mines,  was 
nearly  completed.  The  compilation  of  the  geolo^c  map  of  Texas  pn 
a  scale  of  1 :  500,000  was  Well  advanced.  Preliminary  geolcmc  maps 
of  Oregon  and  Colorado  and  of  parts  of  Georgia,  North  Carolina. 
South  Carolina,  Alabama,  Virginia,  and  Montana  on  a  scale  oi 
1 :  500,000  were  compiled  by  this  section  and  other  members  of  the 
Geological  Survey  for  use  on  the  geologic  map  of  the  United  States. 
Two  parts  of  the  geologic  map  of  the  United  States  on  a  scale  of 
1 : 2,500,000  were  completed  and  sent  for  engraving,  and  progress 
was  made  on  most  of  tne  rest  of  the  map. 

Illustrations  for  24  reports  were  examined  and  edited  for  the  sec- 
tion of  illustrations,  and  other  geologic  and  drafting  assistance  was 
rendered  to  that  section.  In  addition,  24  illustrations  for  15  reports 
were  drawn  for  geologists.  The  oil  and  gas  maps  of  the  United 
States,  California,  Wyoming,  and  Illinois  were  compiled  and  drawn 
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for  photolithography,  and  the  drawing  of  the  oil  map  of  Texas  was 
revised.  Two  new  draftsmen  were  assigned  to  the  section,  which 
now  consists  of  six  employees. 

INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

W,M,  SEAMAN,  CkHf 

During  the  year  101  new  topographic  maps  were  edited  and  trans- 
mitted for  en^^aving,  231  published  topographic  maps,  6  State  maps, 
and  7  State  index  circulars  were  edited  for  reprint,  and  287  maps 
were  edited  as  illustrations  for  Geological  Survey  reports — a  total 
of  632  maps  edited.  First,  second,  combined,  and  woodland  proofe 
of  engravmgs  for  new  topographic  maps  and  reprints  numbering 
425  and  proofs  of  maps  reproduced  by  photolithography  in  one  to 
three  colors  numbering  230  were  read.  At  the  end  of  the  year  210 
new  topographic  maps  were  in  progress  of  engraving  and  printing 
and  181  new  topographic  maps  were  in  preparation  for  submission 
for  reproduction.  The  topographic  maps  published  during  the  year 
are  listed  on  pages  5-7. 

DISTRIBUTION 

R,  C  SHELSE,  CkH! 

A  total  of  317  publications,  comprising  47  new  books  and  pamph- 
lets, 78  new  or  revised  topographic  and  other  maps,  and  192  re- 
printed topographic  and  other  maps,  were  received  by  the  division 
of  distribution  during  the  year.  A  number  of  special  pamphlets 
and  forms  for  administrative  use  were  also  delivered  and  distributed. 
The  total  units  of  all  publications  received  numbered  109,574  books 
and  pamphlets  and  712,570  topographic  and  other  maps,  a  grand 
total  of  822,144. 

The  division  distributed  116,298  books  and  pamphlets,  4,282  geo- 
logic folios,  and  776,851  maps,  a  grand  total  of  897,431,  of  which 
4,^39  folios  and  651,907  maps  were  sold.  The  sum  received  and 
deposited  in  the  Treasury  as  the  result  of  sales  of  publications  was 
$42,788.68,  including  $41,756.71  for  topographic  and  geologic  maps 
and  $1,031.97  for  geologic  folios.  In  addition  to  this  $1,648.70  was 
repaid  by  other  establishments  of  the  Federal  Government  at  whose 
request  maps  or  folios  were  furnished.  Th^  total  receipts,  therefore, 
were  $44,437.38. 

The  division  received  and  answered  49,973  letters. 

ENGRAVING  AND  PRINTING 

S.  J.  KUBEL.  ChirfEngraaer 
TOPOGRAPHIC  MAPS  AND  GEOLOGIC  FOLIOS 

During  the  fiscal  year  74  new  topographic  maps  were  engraved 
and  printed,  including  two  revised  maps.  Four  new  maps  were 
photolithographed  and  printed,  making  a  total  of  78  new  maps 
printed  and  delivered.  One  fractional  sheet  for  La  Crosse  County, 
Wis.,  and  the  United  States  2-sheet  map  were  engraved  but  not 
printed.     Corrections  were  engraved  on  the  plates  of  229  maps.     Re- 
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print  editions  of  184  engraved  topographic  maps  and  8  photolitho- 
graphed  State  and  other  maps  were  printed  and  delivered.  In  ad- 
dition, 68  new  topographic  maps  had  been  engraved  and  were  in 
press  June  30,  and  the  engraving  of  88  other  new  topographic  maps 
was  nearly  completed.  Of  new  and  reprinted  maps,  270  different 
editions,  amounting  to  712,570  copies,  were  delivered. 

OTHER  GOVERNMENT  MAP  PRINTING 

A  large  amount  of  work  was  done  for  the  Government  Printing 
Office,  the  office  of  the  Secretary  of  the  Interior,  the  Bureau  or 
Reclamation,  Office  of  Education,  General  Land  Office,  National 
Park  Service,  Indian  Service,  Alaska  Railroad,  Forest  Service,  Plani 
Quarantine  and  Control  Administration,  Bureau  of  Public  Roads, 
Weather  Bureau,  Bureau  of  Agricultural  Economics,  Bureau  of 
Plant  Industry,  Bureau  of  Biological  Survey,  Bureau  of  Ento- 
mology, Bureau  of  Mines,  Bureau  of  Lighthouses.  Bureau  of  Foreign 
and  Domestic  Commerce,  Aeronautics  Branch,  Federal  Radio  Com- 
mission, Bureau  of  Standards,  Federal  Farm  Loan  Bureau,  United 
States  Marine  Corps,  HydroOTaphic  Office,  Department  of  State, 
War  Department,  rost  Office  Department,  Department  of  Agricul- 
ture, Department  of  Commerce,  Department  of  Labor,  Department 
of  Justice,  Interstate  Commerce  Commission,  National  Capital  Park 
and  Planning  Commission,  Conmiission  of  Fine  Arts,  Federal  Power 
Commission,  New  Mexico-Texas  Boundary  Commission,  Alaska  Road 
Commission,  International  Boundary  Commission,  George  Wa^- 
ington  Bicentennial  Commission,  Office  of  the  Chief  Signal  Officer, 
Office  of  the  Chief  of  Engineers,  Engineer  Map  Reproduction  Plant, 
Coast  Artillery  School,  Engineer  School,  General  Staff  School, 
Panama  Canal^  Federal  Farm  Board,  Federal  Board  for  Vocational 
Education,  United  States  Veterans  Bureau,  International  and  Over- 
seas Exposition,  Regional  Planning  Federation  of  the  Philadelphia 
Tri-State  District,  Public  Buildings  and  Public  Parks,  Sanitary 
District  of  Decatur,  111.,  and  the  IStates  of  Nevada,  Arkansas,  Mis- 
souri, Kentucky,  Louisiana,  and  Wisconsin.  This  work,  done  for 
the  other  branches  of  the  Grovernment  and  State  governments,  in- 
cluded many  reprints,  and  the  charges  for  it  amounted  to  aoout 
$146,500,  for  which  the  appropriation  for  engraving  and  printing 
geologic  and  topographic  maps  was  reimbursed. 

Transfer  impressions  numbering  365  were  made  during  the  year, 
including  168  furnished  to  contracting  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  18  furnished  to  other 
branches  of  the  Government,  21  furnished  to  State  surveys,  and  168 
furnished  to  private  firms.  The  amount  turned  over  to  miscella- 
neous receipts  was  $520.48. 

Of  contract  and  miscellaneous  work  of  all  kinds,  2,794,964  copies 
were  printed.  Including  topographic  maps  a  grand  total  of 
3,507,534  copies  were  printed  and  delivered. 
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PHOTOGRAPHIC  LABORATORY 

The  output  of  the  photographic  laboratory  consisted  of  15,088 
negatives  (4,863  wet  (of  which  3,658  were  for  photolithographs), 
66  paper,  2,196  dry,  7,278  field  negatives,  and  686  lantern  slides), 
35,820  prints  (4,443  maps  and  diagrams  and  31,877  photographs  for 
illustrations),  3^36  zinc  plates,  294  zinc  etchings,  83  celluloid  prints. 
217  lantern  slides  colored.  29  transparencies  colored,  3  prints  colored, 
and  2,916  prints  mountedf. 

ADMINISTRATION 

JUUAN  D.  SEARS,  AJmMAnUH  CmkiUL 
JOHN  y.  MADICAN,  Cktrf  Cbrk 

The  administrative  geologist  assists  the  director  in  all  phases  of 
general  administration,  pertorms  special  tasks  assigned  to  him  by 
the  director  from  time  to  time,  serves  as  acting  director  in  the 
director's  absence,  and  has  special  supervision  over  the  section  of 
illustrations. 

The  chief  clert  in  addition  to  performing  the  duties  usually  per- 
taining to  that  office,  serves  as  budget  officer  and  exercises  administra- 
tive supervision  over  the  division  of  engraving  and  printing,  the 
division  of  distribution,  the  section  of  correspondence  and  records, 
the  section  of  accounts,  the  library,  and  the  division  of  field 
equipment. 

CORRESPONDENCE  AND  RECORDS 

c  A.  KING,  anf 

The  work  of  the  section  of  correspondence  and  records  was  of  the 
same  general  character  as  during  the  fiscal  year  1930. 

Mcsds.  -filea^  and  records. — During  the  year  97,834  pieces  of  mail, 
of  which  2,125  were  registered,  were  opened  and  referred.  In  addi- 
tion, 149,068  letters  were  received  direct  by  the  other  units,  making  a 
total  of  246,902,  an  increase  of  7  per  cent  compared  with  1930.  Of 
the  letters  opened  in  this  section  18,863  contained  $43,104.30  remit- 
ted for  Geological  Survey  publications.  The  number  of  ordinary 
letters  mailed  through  the  section  was  57,878;  of  registered  lettei^ 
and  packages,  1,212.  In  addition,  152,170  pieces  of  mail  were  sent 
out  direct  from  other  units.  The  total  number  of  outgoing  pieces 
of  mail  for  the  Geological  Survey  was  211,260. 

Freight  and  express. — During  the  year  3,255  pieces  of  freight  and 
express  were  handled,  1,689  outgoing  and  1,566  incoming. 

Personnel, — ^The  roll  of  Secretary's  appointees  numbered  1,127  at 
the  end  of  the  fiscal  year,  62  more  than  at  the  end  of  1930.  The 
total  number  of  changes  in  personnel  was  1,110,  including  139 
appointments,  77  separations,  and  894  miscellaneous  changes. 

During  the  calendar  year  1930,  20,324  days  of  annual  leave  and 
3,667  days  of  sick  leave  were  granted,  being  71  per  cent  of  the 
amount  of  annual  leave  that  could  have  been  taken  and  12  per  cent 
of  the  sick  leave  that  it  would  have  been  possible  to  grant.  In  addi- 
tion, 8,383  days  of  leave  without  pay  and  furloughs  were  also 
granted. 


▲DMINISTBATION  87 

ACCOUNTS 
C  K.  FRANCIS,  CkkS 

During  the  year  20,312  field  accounts,  1,793  transportation  bills, 
and  216  telegraph  bills  were  audited  and  transmitted  for  payment. 
In  the  audit  of  these  accounts  1,039  suspensions  and  disallowances 
were  made.  The  section  received  262  pnnting  and  binding  requisi- 
tions, 879  stationery  requisitions,  3,095  miscellaneous  supply  requisi- 
tions. 2,714  letters  of  employment,  and  375  contracts. 

Condensed  statements  coverinff  expenditures  from  Federal  funds 
during  the  year  are  given  on  the  following  pages.  The  amounts 
expended  by  States  for  cooperative  work  are  set  lorth  in  the  reports 
of  the  field  oranches. 
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FIFTY-SECOND  BBPOET  OF  GBOIiOQICAL  SURVEY 


LIBRARY 


GUY  E,  MITCHELL.  Uhmrtm 


During  the  year  more  than  500  Government  publications,  paper 
bound  or  in  dilapidated  covers,  have  been  replaced  on  the  shelves 
by  good  bound  copies  in  the  original  binding. 

Binding  aUotments,  fUoal  years  1928-19S1,  and  number  of  books  bound 


Fiscal  yew 

AUot> 

mentfor 

year 

Cost 

Number  of 
books 
bound 

Fiscal  year 

Allot- 
ment for 
year 

Coat 

Number  of 
books 
bound 

1038 

15,000 
2.500 

$4,206 
8,506 

1,300 
1.100 

1030 

$4,500 

3,600 

$4,454 

9,070 

1.305 
1  Iffi 

1020 

1031 

During  the  last  year  the  library  has  had  a  substantially  increased 
allotment  for  the  purchase  of  new  books  and  periodicals.  This 
increase  has  been  of  material  assistance  in  making  needed  book 
purchases. 

Allotments  and  expenditures  for  new  books  and  periodicals,  192^1991 


Fiscal  year 

Allotment 

Expenditures 

Fiscal  year 

Allotment 

Expenditures 

1088-- 

$2,000 
2,000 

$1*108 
1.007 

1030 

$2,000 
2,600 

fl.OM 

1020 

1031 

2.46 

I 


Not  all  of  these  expenditures  are  for  the  library  itself.  About  25 
per  cent  of  the  money  is  used  for  periodicals  for  field  offices  and 
"  working  tools  "  for  the  office  and  field — dictionaries,  atlases,  etc. 

During  the  year  the  cumulated  bibliography  of  North  American 
eology  for  1919-1928  (Bulletin  823)  was  printed  and  delivered, 
'he  bibliography  for  1929  and  1930  (Bulletin  834)  was  completea 
and  sent  to  the  printer,  and  work  was  in  progress  on  the  bibliog- 
raphy for  1931  and  1932. 

The  Geological  Survey  library  cooperated  with  other  important 
libraries  of  the  country  in  checking  two  serial  lists,  whose  purpose  is 
to  show  the  libraries  throughout  the  United  States  and  Canada 
where  the  publications  listed  may  be  found.  One  of  these  was  the 
"  List  of  serial  publications  of  foreign  governments,"  Sections  V  and 
VI,  including  the  countries  of  Austria,  Germany,  Cs^choslovakia, 
Hungary,  Poland,  the  Balkan  states,  France  and  f  rench  possessions. 
Great  Britain,  and  Ireland  and  British  possessions  in  Europe.  For 
this  list  428  titles  were  examined,  of  which  319  were  compared  with 
the  records  and  holdings  reported ;  and  15  new  titles  not  on  the  list 
were  added,  making  a  total  of  334  titles  reported.  The  other  was 
the  "  Union  list  of  serials,  supplement,  1926-1930,"  which  was 
checked  throughout  the  alphabet.  This  supplement  is  designed  to 
bring  the  large  list  of  1925  down  to  the  end  of  1930  and  include  all 

feneral  serials  exclusive  of  Government  publications.     For  this  work 
51  titles  were  examined  for  holdings,  changes  of  holdings,  or  dis- 
continuance, and  228  were  compared  with  the  records  and  reported. 
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The  accessions  during  the  year  comprised  13,180  books,  pamphlets, 
and  periodicals  and  900  maps.  The  readers  and  users  of  books  and 
maps  in  the  library  numbered  8,132,  of  whom  2,874  were  not  mem- 
bers of  the  Geological  Survey.  The  loans  for  use  outside  the  library 
included  5,817  tSoks  and  222  maps.  In  the  work  of  cataloging 
7,714  cards  were  added  to  the  catalog,  1,203  catalog  cards  were  re- 
vised, 433  titles  were  sent  to  the  Library  of  Congress  for  printing, 
and  125  galley  proofs  were  read.  The  books  collated  ana  sent  to 
the  bindery  numbered  1,163,  and  676  newly  bound  books  were  re- 
corded and  labeled.  Translations  of  76  communications  were  made 
for  other  divisions  of  the  Geological  Survey. 

FIELD  EQUIPMENT 

R.L.  ATKINSON,  CkUS 

The  instrument  shop  designed  and  constructed  a  temperature  ap- 
paratus, precise  tool-steel  measuring  wheels,  steel  weirs,  a  gage  for 
meter  parts,  a  testing  apparatus  for  meters,  an  apparatus  for  measur- 
ing the  power,  pupil,  and  effective  aperture  of  telescopes,  an  air- 
plane-camera mount,  ground  rods  for  electric  apparatus,  high-pres- 
sure bombs,  and  depth  bombs;  made  an  apparatus  for  measuring 
water  flow  and  2,607  miscellaneous  pieces  of  equipment ;  repaired  ana 
rebuilt  2,936  instruments  of  different  kinds;  and  did  work  for  the 
Corps  of  Engineers,  Bureau  of  Agricultural  Economics,  Weather 
Bureau,  National  Park  Service,  Bureau  of  Mines,  Bureau  of  Reclama- 
tion, Indian  Service,  and  Forest  Service. 

The  cabinet  shop  constructed  a  paper  jogger  for  offset  press,  a 
large  sectional  frame  for  exhibits,  sensitizing  tubs  and  cradles  for 
the  photographic  laboratory,  45  special  cases  tor  apparatus  of  differ- 
ent kinds,  2  shadowgraphs,  60  stadia  rods,  23  precise  rods,  36  plane- 
table  boards,  8  compass  beams,  2  tables,  and  2  special  benches,  be- 
sides the  routine  cabinet  work. 

The  electrical  shop  designed  and  installed  lighting  and  ventila- 
tion on  line-up  machine,  wired  2  shadowgraphs,  redesigned  electric 
drive  on  plate-whirling  machine,  changea  signal  system  on  multi- 
color press,  installed  control  panels  on  temperature  apparatus,  and 
made  monthly  inspection  and  repairs  of  78  electric  motors,  electric 
heaters,  and  temperature  apparatus. 

The  clerical  force  filled  2,653  requisitions  for  instruments,  issued 
26,511  pieces  of  equipment,  mailed  3,975  packages,  shipped  1,698 
pieces  of  express  and  freight  weighing  112,646  pounds,  and  received 
1,566  pieces  of  express  and  freight  weighing  116,249  pounds. 

Overtime  amounting  to  1,614  hours  was  reported  by  17  employees. 

W.  C.  Mendenhall, 

Acting  Directar, 
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ANNUAL  REPORT 

(WTHB 

DIRECTOR  OF  THE  GEOLOGICAL  SURVEY 


W.  C.  Mbndenhall,  Director 


Department  of  the  Interior, 

Geological  Survey, 

October  16,  1932. 

Sir:  The  appropriations  made  directly  for  the  work  of  the  Geo- 
logical Survey  for  the  fiscal  year  1932  included  12  items,  amounting 
to  $3,141,740.  In  addition  $12,573.23  for  miscellaneous  supplies 
was  allotted  from  appropriations  for  the  Interior  Department. 

A  detailed  statement  of  the  amounts  appropriated  and  expended 
is  given  at  the  end  of  the  report.  The  oalance  on  July  81  was 
$206,411.98  of  which  $150,000  continued  available  for  expenditure 
in  the  fiscal  year  1933. 

The  to^'»l  amount  of  funds  made  available  for  disbursement  by 
the  Geological  Survey,  together  with  State  funds  directly  disbursea 
for  work  administered  by  the  Federal  officials,  was  $5,115,087.50. 

PUBLICATIONS  OF  THE  YEAR 

The  following  publications  were  issued  during  the  fiscal  vear 
1932: 

ANNUAL   BEPOBT 

Fifty-second  Annual  Report  of  the  Director  of  the  Geological  Survey, 

PBOFESSIONAL    PAPEB8 

162.  Geology  and  ore  deposits  of  the  Goodsprlngs  quadrangle,  Nev.,  by  D.  F. 

Hewett. 

163.  The  significance  of  geologic  conditions  in  Naval  Petroleum  Reserve  No.  3, 

Wyo.,  by  W.  T.  Thom,  jr.,  and  E.  M.  Spieker,  with  a  section  on  the 
waters  of  the  Salt  Creek-Teapot  Dome  uplift,  by  Herman  Stabler. 

164.  The   Kaiparowits   region,  a  geogrraphic   and   geologic   reconnaissance   of 

parts  of  Utah  and  Arizona,  by  H.  E.  Gregory  and  R.  C.  Moore. 

165.  Shorter  contributions  to  general  geology,  1930;  W.  0.  Mendenhall,  chief 

geologist. 
165-0.  Creology   of  the  eastern   part   of  the   Santa   Monica   Mountains,    Los 
Angeles  County,  Calif.,  by  H.  W.  Hoots. 

168.  Origin  and  microfossils  of  the  oil  shale  of  the  Green  River  formation  of 

Colorado  and  Utah,  by  W.  H.  Bradley. 

169.  Geology  and  ore  deposits  of  the  Bonanza  mining  district,  Colorado,  by 

W.  S.  Burbank,  with  a  section  on  history  and  production,  by  C.  W. 
Henderson. 
170-A.  Glaciatlon  In  Alaska,  by  S.  R.  Capps. 

1 


2  FIFTY-THIRD  REPORT  OF  GEOLOGICAL  SURVEY 

170-B.  The  Upper  Cretaceous  ammonite  genus  BarroiMcera^  in  the  United 
States,  by  J.  B.  Reeside,  jr. 

170-C.  A  Miocene  flora  from  Qrand  Coulee,  Wash.,  by  B.  W.  Berry. 

170-D.  Pliocene  fossils  from  limestone  in  southern  Florida,  by  W.  C.  Mans- 
field. 

172.  Gold  quartz  veins  of  the  Allegheny  district,  Calif.,  by  H.  G.  Ferguson 
and  R.  W.  Gannett. 

BULLETINS 

818.  Geology  and  mineral  resources  of  the  Cleveland  district,  Ohio,  by  H.  P. 

Cushing,  Frank  Leverett,  and  F.  R.  Van  Horn. 
824.  Mineral  resources  of  Alaska,  report  on  progress  of  investigations  in  1929. 

by  P.  S.  Smith  and  others. 
824-B.  The  Slana  district,  upper  Copper  River  region,  Alaska,  by  F.  H.  Moffit 
824-C.  The  Lake  Clark-Mulchatna  region,  Alaska,  by  S.  R.  Capps. 
824-D.  Mining  in  the  Circle  district,  Alaska,  by  J.  B.  Mertie,  jr. 
824-E.  The  occurrence  of  gypsum  at  lyoukeen  Cove,  Chichagof  Island,  Alaska. 

by  B.  D.  Stewart. 

827.  A  geologic  reconnaissance  of  the  Dennison  Fork  district,  Alaska,  by  J.  B. 

Mertie,  jr. 

828.  Geology  and  mineral   resources  of  the  Quakertown-Doylestown   district, 

Pennsylvania  and  New  Jersey,  by  F.  Bascom,  B.  T.  Wherry,  G.  W. 
Stose,  and  A.  I.  Jonas. 

829.  Geology  and  coal,  oil,  and  gas  resources  of  the  New  Kensington  quad- 

rangle, Pennsylvania,  by  G.  B.  Richardson. 
830-A.  Copper  deposits  near  Keating,  Greg.,  by  James  Gilluly. 
831-A.  The  Jackson  gas  field.  Hinds  and  Rankin  Counties,  Miss.,  by  W.  H. 

Monroe. 

832.  The  crystal  cavities  of  the  New  Jersey  zeolite  region,  by  W.  T.  Schaller. 

833.  Mineralogy  of  drill  cores  from  the  potash  field  of  New  Mexico  and  Texas, 

by  W.  T.  Schaller  and  B.  P.  Henderson. 

834.  Bibliograpliy  of  North  American  geology,  1929  and  1930,  by  J.  M.  Nickles. 
836-A.  Mineral  industry  of  Alaska  in  1930  and  Administrative  report,  by  P.  S. 

Smith. 
886-B.  Notes  on  the  geography  and  geologj'  of  Lituya  Bay,  Alaska,  by  J.  B. 

Mertie,  jr. 
830-C.  Surface    water   supply   of   southeastern    Alaska,    1909-1930.    by    F.  F. 

Henshaw. 
838.  Nitrate  deposits   of  the   United   States,  by   G.   R.   Mansfield    and    I^eona 

Boardman. 

WATER-SUPPLY  PAPERS 

637.  Coutributions  to  the  hydrology  of  the  United  States,  1980 ;  N.  C.  Orover. 

chief  hydraulic  engineer. 
037-D.  Geology  and   water  resources  of  the  middle  Deschutes   River  Basin. 

Oregon,  by  H.  T.  Stearns. 
fK?8-A.  A  prelimiiiary  report  on  the  artesian  water  supply  of  Memphis,  Teniu 

by  F.  G.  Wells. 
638-B.  Water-power  resources  of  the  Rogue  River  drainage  basin.  Oregon,  Ij 

B.  E.  Jones,  Warren  Oakey,  and  H.  T.  Stearns. 
638-r!.  Outline   of  methods   for  estimating   ground-water  supplies,    by   O.  E 

Meinzer. 
6,S8-D.  Quality  of  water  of  tlie  Colorado  River  in  1928-1930.  by  C.  S.  Howard 

Papers  on  surface  water  supply  of  the  United  States  as  follows : 

642.  1927.  Part  2,  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 

651.  1927.  Part  11,  Pacific  slope  basins  in  California. 

652.  1927,  Part  12,  North  Pacific  slope  drainage  basins:  A,  Pacific  slope  basins 

in  Washington  and  upper  Columbia  River  Basin. 

653.  1927,  Part  12,  Nortli  Pacific  slope  drainage  basins:  B.  Snake  River  Basin. 

654.  1927,  Part  12,  North  Pacific  slope  drainage  basins:  C,  Pacific  slope  basiw 

in  Oregon  and  lower  Columbia  River  Basin. 

661.  1928,  Part  1,  North  Atlantic  slope  drainage  basins. 

662.  1928,  Part  2,  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 

663.  1928,  Part  3,  Ohio  River  basin. 

664.  1928,  Part  4,  St.  Lawrence  River  Basin. 
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665.  1928,  Part  5,  Hudson  Bay  and  upper  Mississippi  River  Basins. 

666.  1928,  Part  6,  Missouri  River  Basin. 

(;67.  1928,  Part  7,  Lower  Mississippi  River  Basin. 

668.  1928,  Part  8,  Western  Gulf  of  Mexico  basins. 

669.  1928,  Part  9,  Colorado  River  Basin. 

670.  1928.  Part  10,  The  Great  Basin. 

671.  1928,  Part  11.  Pacific  slope  basins  in  California. 

672.  1928,  Parr  12,  North  Pacific  slope  drainage  basins :  A,  Pacific  slope  basins 

in  Washington  and  upper  (Columbia  River  Basin. 

673.  1928,  Part  12,  North  Pacific  slope  drainage  basins :  B,  Snake  River  Basin. 

674.  1928,  Part  12,  North  Pacific  slope  drainage  basins :  C,  Pacific  slope  basins 

in  Oregon  and  lower  Columbia  River  Basin. 

675.  Hawaii,  July  1,  1927,  to  June  30,  1928. 

681.  1929,  Part  1,  North  Atlantic  slope  drainage  basins. 

(>82.  1929,  Part  2,  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 

083.  1929,  Part  3,  Ohio  River  Basin. 

('►84.  1929,  Part  4,  St.  Lawrence  River  Basin. 

685.  1929,  I^art  5,  Hudson  Bay  and  upper  Mississippi  River  basins. 

086.  1929,  Part  6,  Missouri  River  Basin. 

687.  1929,  Part  7,  Lower  Mississippi  River  Basin. 

688.  1929,  Part  8,  Western  Gulf  of  Mexico  basins. 

689.  1929,  Part  9,  Colorado  River  Basin. 

690.  1929,  Part  10,  The  Great  Basin. 

691.  1929,  Part  11,  Pacific  slope  basins  in  California. 

692.  1929,  Part  12,  North  Pacific  slope  drainage  basins :  A,  Pacific  slope  basins 

in  Washington  and  upper  Columbia  River  Basin. 

693.  1929,  Part  12,  North  Pacific  slope  drainage  basins :  B,  Snake  River  Basin. 

694.  1929,  Part  12,  North  Pacific  slope  drainage  basins :  C,  Pacific  slope  basins 

in  Oregon  and  lower  Columbia  River  Basin. 
606.  1930,  Part  1,  North  Atlantic  slope  drainage  basins. 
099.  1930,  Part  4,  St.  Lawrence  River  Basin. 

701.  1930,  Part  6,  Missouri  River  Basin. 

702.  1930,  Part  7,  Lower  Mississippi  River  Basin. 

703.  1930,  Part  8,  Western  Gulf  of  Mexico  basins. 

704.  1930,  Part  9,  Colorado  River  Basin. 

705.  1930,  Part  10,  The  Great  Basin. 

700.  1930,  Part  11,  Pacific  slope  basins  in  California. 

707.  1930,  Part  12,  North  Pacific  slope  drainage  basins :  A,  Pacific  slope  basins  in 

Washington  and  upper  Columbia  River  Basin. 

708.  1930,  Part  12,  North  Pacific  slope  drainage  basins :  B,  Snake  River  Basin. 

GEOLOGIC  FOUO 

222.  Gaflfuey-Kings  Mountain,  S.  C.-N.  C,  by  Arthur  Keith  and  D.  B.  Sterrett. 

TOPOGRAPHIC    AND   OTHER    MAPS 
[The  figures  in  pai*enthes<>8  indicate  limitinj^  parallels  nnd  meridians  of  the  areas  covered] 

Alabama : 

Eutaw  (32°  45'-33°;  87°  45'-88*'). 

A.IflS^A  * 

Lower  Matanuska  Valley  (61°  39'-61°  53';  147°  55'-149°  10'). 
Alaska,  scale  1  inch=39.5  miles. 
California : 

Arroyo  Sequit  (34°-34°  6';  118°  54'-119*'). 

Buttonwillow  (35°  22'  30"-35°  30';  119°  22'  30"-119°  30'). 

Deepwell  Ranch  (35**  37'  30"-35°  45';  119°-119°  7'  30"). 

Delta  Farms  (36°  15'-36°  22'  30";  120°  7'  30"-120°  15'). 

East  Elk  Hills  (35°  15'-35°  22'  30";  119°  22'  30"-119°  30'). 

Edison  (36°  15'-35°  22'  30";  118°  45'-118°  52'  30"). 

G<»o8e  Lake  (35°  30'-35°  37'  30";  119°  30'-119°  37'  30"). 

Gosford  (35°  15'-35°  22'  30";  119°-119°  7'  30"). 

Humphreys  (34°  24'-34°  30';  118°  24'-118°  30'). 

Las  Flores  (34°-34°  6';  118°  36'-118°  42'). 

Mouth  of  Cantua  Creek  (36°  22'  30"-36°  30* ;  120°  15'-120*»  22'  30"). 

Rio  Bravo  (35°  22'  30"-35°  30' ;  119°  16'-119°  22'  30"). 
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^California — Continued. 

Russell  Valley  (34«  e'-^**  12';  118'  48'-118*  64'). 

Seminole  (34«  6'-84'  12';  118*  42'-118'  48'). 

Towne  Oil  Station  (SO**  22'  80"-36'  30';  120*  7'  30"-120**  15'). 

West  Elk  Hills  (35*  16'-^5*  22'  30";  119'  30'-119'  37'  30"). 

West  of  Lethent  (36*  15'-^6'  22'  30";  120'»-120'  7'  30"). 

Wheatville  (38'»  22'  30"-56*  30';  120'-120*  7'  30"). 
Hawaii : 

Hilo  (lO**  30'-19*'  45';  155*'~155«  16'). 

Waikii  (19*  45'-20*;  165'  30'-155'»  46'). 
Idaho : 

Bayhorse  (44'-44'  30';  lW-114'  30'). 

Salmon  River,  plan  and  profile,  scale  1  inch=%  mile. 
Idaho- Wyoming : 

Snake  River,  plan  and  profile,  scale  1  inch=i/4  mile  except  on  Sheet  D. 
Illinois  (see  also  Kentucky-Illinois)  : 

ArenzTiUe  (39'»  46'-40' ;  OO**  15'-90*'  30'). 

Barry  (39*»  30'-39*'  45';  91'-91*'  15'). 

Brussels  (38*  46'-39'» ;  90'»  30'-90'  45'). 

Edwardsville  (38'»  45'-«9'» ;  89*  45'-80'»). 

Hannibal  (39*  30'-39*  45';  91*  15'-91'  30'). 

Mackinaw  (40*  30'-40'»  45';  89*  16'-«9'  30'). 

Manio  (40*  IS'-iO**  30';  89'»  45'-90*'). 

Meredosia  (39'  45'-40' ;  00*  30'-90*  45'). 
Indiana  (see  Kentucky-Indiana). 
Indiana-Kentucky-Ohio : 

Lawrenceburg  (39'-39'15' ;  84'»  45'-85**). 

Indianola  (41  •»  15'-41*'  30*;  98*  30'-93'  45'). 
Kentucky   (see  also  Indiana-Kentucky -Ohio ;  Ohio-Ken  tuckj' ;   and   Tennes 
Kentucky). 

Adolphus  (36**  30'-36'»  45';  SO*'  IS'-SC"  30'). 

Big  aifty  (37»  30'-37*'  45';  86'-«6*'  15'). 

Burnside  (36'»  46'-37*  ;  84*  30'-84'  45'). 

Corydon  (38'»-38'»  15';  86'-^**  15'). 

Eddyville  (37'»-37'»  15';  88"-88"  15'). 

Fordsville  (37**  30'-37'»  45';  86°  30'-86»  45'). 

Hardinsburg  (37'»  46'-38^  86**  15'-^°  30'). 

Lafayette  (36*  30'-36'  45';  Se**-^"  15'). 

New  Castle  (38*'  15'-38*  30';  85'-85'  15'). 
Kentucky- Illinois : 

La  Center  (37'-«7"  15';  88**  45'-89**). 
Kentucky-Indiana : 

La  Grange  (38'»  15'-38°  30';  85*'  15'-85'  30'). 
Maine : 

Caribou  (46"  45'-47** ;  68"-^°  15'). 

Eagle  Lake  (47*'-47*»  15';  68'»  30'-68"  45'). 

Great  Pond  (44*'  45'-45%-  68"  15'-68"  30'). 

Portage  (46**  45'-47° ;  68°  IS'-eS**  30'). 

Robbln»ton  (45°-45*»  15';  67°-67°  15'). 

Skinner  (45°  30'-45°  45';  70°  30'-70°  45'). 

Spencer  (45°  15'-45°  30';  70°  15'-70°  30'). 
Maryland  (see  Virginia-Maryland). 
Michigan : 

Bangor  (42°  15'-42°  30';  86°-^°  15'). 

Holland  (42°  45'-43°  ;  86°-^°  15'). 
Missouri : 

Fulton   (38°  45'-3J)°:  91°  45'-92°). 

Mexico  (39°-39°  15';  91°  45'-92°). 
Montana : 

National  Bison  Range  (47°  17'  30"-47°  22'  30";  114°  10'-114'  17'  :M)" 
New  Hampshire: 

Pranconia  (44°-44°  15';  71°  30'-71°  45'). 

Littleton  (44°  15'-44°  30';  71°  45'-72°). 

Mount  Chocorua  (43°  45'-44°  ;  71°  15'-71°  30'). 

Plymouth  (43°  45'-44°  :  71°  30'-71°  45'). 

Rumney  (43°  45'-^4° ;  71°  45'-72°). 
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New  Hampshire-Vermont: 

Mascoma  (43'  30'-43*  46';  72''-72'  15'). 
New  Mexico: 

Kirtland  (36*  16'-^'  45';  108'  15'-108'  45'). 

Magdalena  district  (34**  3'  15"-34'  9'  30";  107*  10'  45"-107*  13'  30"). 
New  York  (see  also  PenDsylyania-New  York). 

Amsterdam  (42»  45'-43'» ;  74'-74«  15'). 
North  Carolina  (see  Virginia-North  Carolina). 
North  Dakota : 

Flora  (47*  45'-48' ;  W  15'-W  30'). 

Grahams  Island  (48**-48'  15';  OO**-^  15'). 

Oberon  (47*  45'-48' ;  09*-99'  15'). 

Tokyo  (47**  45'-48'  ;  98"  45'-99'»). 
Ohio  (see  Indiana-Kentucky-Ohio). 
Ohio-Kentucky : 

Felicity  (38*  45'-39*' ;  84'-84«  15'). 

Higginsport  (38'»  45'-39" ;  83*  45'-84*»). 
Oklahoma : 

Drumriglit  (35°  45'-36*' ;  96'»  30'-9e'  45'). 

Fairfax  (36**  30'-«6»  45';  96*  30'-96'  45'). 

Ripley  (36'-36«  15';  96'»  45'-97'). 

Skedee  (36**  15'-36°  30' ;  96**  30'-96'  45'). 

Stroud  (35*  30'-35**  45';  96'*  3O'-06'»  45'). 

Yale  (36'-«6'  15';  96*  30'-96'  45'). 
Ore*:on : 

Madras  (44«  30'^45' ;  121*-121'  30'). 

Three  Sisters  (44**-44»  30';  121  •»  30'-122'). 
Pennsylvania : 

ClearviUe  (39°  45'-40° ;  78°  15'-78°  30'). 

Eagles  Mere  (41°  15'-41°  30';  76*  30'-76'  45'). 

Hyndman  (39°  45'-40°  ;  78°  30'-78°  .45' ) . 

Karthaus  (41°-41°  15';  78**-78°  15'). 

Snow  Shoe  (41°-41°  15';  77**  45'-78°). 

Townville  (41**  30'-41°  45';  79°  45'-80°). 
Pennsylvania-New  York: 

Corry  (41°  45'-42° ;  79°  30'-79°  45'). 

Union  aty  (41°  45'-42** ;  79°  45'-80°). 
Standard  symbols  adopted  by  the  Board  of  Surveys  and  Maps,  United  States 

of  America.    Chart,  22  by  33  inches. 
Tennessee-Kentucky : 

Red  Boiling  Springs  (36**  30'-36°  45';  85°  45'-^86**). 
Texas : 

Archer  City  (33°  30'-^°  45';  98°  30'-98°  45'). 

Aspermont  (33°-33°  15';  100°-100**  15'). 

Beaumont  (30°-30°  15';  94**-4^°  15'). 

Bend  (31°-31°  15';  98°  30'-98°  45'). 

Camp  Springs  (32°  45'^33° ;  100°  30'-100°  45'). 

Dennis  (32°  30'-32**  45';  97°  45'~98°). 

Dundee  (33°  30'-33°  45';  98°  45'-99**). 

Elm  Mott  (31°  30'-31°  45';  97°-97°  15'). 

Tola  (30°  45'-31**;  96°-96°  15'). 

Junction  (30°  15'-S0°  30';  99°  45'-100°). 

McGregor  (31°  15'-31**  30';  97°  15'-97°  30'). 

Manning  (31°-31°  15':  94**  30'-94°  45'). 

Morgan  (32°-32°  15';  97°  30'-97°  45'). 

Mullin  (31°  30'-^l°  45';  98**  30'-98°  45'). 

Orange  (30°-^°  15';  93°  30'-^3**  45'). 

Orla  (31°  45'-32°;  103°  45'-104**). 

Paint  Rock  (31**  30'-31°  45';  99°  45'-100°). 

Rotan  (32°  45'-33° ;  100°  15'-100**  30'). 

Rule  (33°-^°  l."i';  99**  45'-100°). 

Springtoun  (32°  45'-^°;  97**  30'-97°  45'). 

Stacy  (31°  15'-31°  30';  99**  30'-  99°  45'). 

Terry  (30°-30°  15';  93**  45'-94°). 

Tow  (30°  45'-31°;  98"  15'-98*'  30'). 

Valley  Mills  (31°  30'-31°  45';  97°  15'-97°  30*). 

Valley  Wells  (28°  15'-28°  30';  99°  3()'-99**  45'). 
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Texas — Continued. 

Vivian  (34'*^34**  15';  90"  45'-100'*). 

Voss  (SI*  30'-3;l"  46';  99'  30'-99»  45'). 

Wliitney  (SI"  46'-^2'' ;  97*  16'-97"  30'). 

Zavalla  (81»-^1*»  15';  94"  15'-94"  80'). 
United  States: 

United  States,  scale  1  inch=40  miles. 
Vermont  (See  New  Hampshire-Vermont). 
Virginia : 

Colonial  National  Monument,  Yorktown  Battlefield   (37'   11'  83"-37'  15' 
14";  76"  29'-76"  33'). 
Virginia-Maryland : 

Wakefield  (38"-38"  16';  76"  45'-77''). 
Virginia-North  Carolina: 

Stuart  (36"  30'-36"  46';  80"  15'-80"  30'). 
West  Virginia : 

Bald  Knob  (37**  45'-^" ;  81"  30'-81'*  45'). 

Beckley  (37**  45'-38"  ;  81"-81"  15'). 

Eccles  (37"  45'-S8"  ;  81"  15'-«1**  30'). 

Fayetteville  (38**-38**  16';  81"^1"  15'). 

Flattop  (37"  30'-37"  45';  81"^1**  15'). 

Madison  (38**-^"  15':  81"  46'-82"). 

Montgomery  (38**-38"  15';  81"  15'-81**  30'). 

Peytona  (38"-38"  15';  81"  30'-81**  45'). 
Wisconsin : 

Alma  (44"  15'-44"  30';  91"  45'-92**). 

Cochrane  (44**-44"  15' ;  91"  45'-92**). 

Durand  (44**  30'-44"  46';  91"  45'-92"). 

Ferryvllle  (43**  15'-i3"  30';  91  "-01"  15'). 

Gilmanton  (44"  15'-44"  30';  91"  80'-91**  45'). 

Mondovl  (44**  30'-44"  45';  91"  30'-91"  45'). 

Prairie  du  Chien  (43"-43"  15' ;  91"-91**  15'). 

Wabasha  (44"  15'-44**  30';  92"-92"  15'). 
Wyoming  (see  Idaho- Wyoming). 

THE  YEAR'S  OPERATIONS 

Among  the  outstanding  publications  of  the  year  are  Professional 
Paper  163,  on  the  significance  of  geologic  conditions  in  Naval  Pe- 
troleum Reserve  No.  3  (Teapot  Dome) ;  Professional  Paper  164,  giv- 
ing the  results  of  a  geographic  and  geologic  reconnaissance  of  the 
,  Kaiparowits  region,  a  large,  little-known  area  in  Utah  and  Arizona : 
Professional  Paper  169,  on  the  geology  and  ore  deposits  of  the 
Bonanza  mining  district,  Colorado;  Professional  Paper  172,  on  the 
gold  quartz  veins  of  the  Alleghany  district,  California ;  Bulletin  833. 
on  the  mineralogy  of  drill  cores  from  the  potash  field  of  New  Mexico 
and  Texas;  and  Water-Supply  Paper  638-C,  an  outline  of  methods 
for  estimating  ground-water  supplies. 

A  summary  of  the  year's  operations  is  given  below. 

GEOLOGIC  WORK 

The  geologic  work  of  the  year  was  varied  and  widely  distributed.  It  in- 
cluded economic  and  general  studies  of  many  mining  districts  in  Arizona,  Cali- 
fornia, Colorado,  Idaho,  Montana.  Nevada,  New  Mexico,  and  Oregon;  of  letd 
and  zinc  deposits  in  Virginia ;  of  iron  ores  in  Alabama  and  the  Lake  Superior 
district ;  of  coal  fields  in  Montana,  New  Mexico,  Oklahoma,  and  Utah ;  of  oil 
fields  and  prospective  oil  and  gas  areas  in  California,  Colorado,  MissiRsippi. 
and  Utah.  Much  of  this  work  was  carried  on  in  cooperation  with  State  surreys 
and  other  organizations. 

The  field  work  incident  to  the  drilling  of  the  last  four  w^ls  of  the  5-yeir 
potash  exploration  program  was  completed  at  the  end  of  the  year,  but  much 
laboratory  and  office  work  must  still  be  demo  before  all  the  stratigraphic  awl 
economic  results  of  t\\e  iiwestVftvitVoii  e«L\\  Vi^i  \\\«i<\ft  ^j^vjAlable. 
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Areal  mapping  and  stratigrai^ic,  stmctural,  and  general  geologic  investiga- 
tions were  carried  on  in  many  areas  in  the  Appalachian  region,  the  Ck>astal 
Plain,  and  other  parts  of  the  country.  Qeologic  work  was  done  in  43  States 
in  addition  to  the  work  of  the  volcanologic  section  in  Hawaii,  Alaska,  and 
California. 

EXPLORATIONS  IN  ALASKA 

The  work  of  the  Geological  Survey  in  Alaska,  begun  more  than  30  years  ago, 
is  still  in  large  part  pioneer  service  under  frontier  conditions,  though  airplanes 
are  being  used  for  transportation  to  some  of  the  remote  camps.  In  the  field 
season  of  1931  eight  field  projects  resulted  in  the  geologic  mapping  of  5,976 
square  miles,  of  which  1,966  square  miles  represented  revision  on  a  larger  scale 
of  earlier  surveys,  and  the  topographic  mapping  of  5,680  square  miles,  of  which 
1,037  square  miles  represented  revision.  The  Bureau  of  Mines  cooi;)erated  in 
one  of  these  projects.  Of  the  total  area  of  Alaska,  44.4  per  cent  has  now  been 
covered  by  geologic  surveys  and  47.3  per  cent  by  topographic  surveys.  The 
broad  survey  of  recent  mining  developments,  the  collection  of  mining  statistics, 
and  the  supervision  of  operations  under  coal  and  oil  leases  on  Qovernment  lands 
were  continued.  Progress  in  compiling  drainage  maps  from  the  Navy  Depart- 
ment aerial  photographs  added  more  than  1,000  square  miles  to  the  areas  thus 
covered. 

At  the  beginning  of  the  fiscal  year  work  had  been  started  on  7  field  projects 
chargeable  to  funds  apprc^riated  directly  to  the  Geological  Survey  and  10  field 
projects  undertaken  under  a  special  appropriation  to  the  Alaska  Railroad  to 
discover  resources  that  may  contribute  to  railroad  tonnage,  funds  being  trans- 
ferred to  the  Geological  Survey  for  this  purpose.  The  railroad  projects  included 
examinations  in  one  coal  area,  five  gold  districts,  and  three  areas  where  the 
lodes  consist  mainly  of  mixed  sulphides  and  a  general  investigation  of  non- 
nietulliferous  deposits  throughout  the  railroad  belt.  Ck)operation  in  this  work 
was  furnished  by  the  Bureau  of  Mines  and  the  Alaska  Road  Conmiission. 

Under  the  special  appropriation  to  the  Alaska  Railroad  contracts  were  let,  in 
the  taring  of  1932,  for  core  drilling  in  both  the  Moose  Creek  and  Chlckaloon 
coal  areas  to  determine  the  areal  extent  and  quality  of  coal  in  undeveloped 
portions  of  those  fields.  This  work  was  carried  out  under  direction  of  the 
Geological  Survey. 

TOPOGRAPHIC  MAPPING 

The  topographic  maps  prepared  as  an  essential  base  for  detailed  geologic 
mapping  have  proved  to  have  hundreds  of  other  uses,  and  the  general  realiza- 
tion of  their  value  is  shown  in  the  increasing  funds  made  available  by  States 
and  other  Federal  units  for  cooperation  in  this  work.  The  State  cooperative 
funds  during  the  year  amounted  to  $382,804.06  and  were  fuminhed  by  16  States 
and  2  counties.  Cooperation  was  furnished  by  the  War  Department  in  eight 
States,  and  by  the  Department  of  Justice  in  one  State.  The  area  mapped  dur- 
ing the  year  amounted  to  25,893  square  miles,  and  the  total  area  now  mapped  in 
1,375,644  square  miles.  Ten  States,  the  District  of  Columbia,  and  Hawaii  are 
completely  mapped,  and  the  percentages  in  the  other  States  range  from  8  in 
Florida  to  88.9  in  Virginia.  Of  the  continental  United  States,  exclusive  of 
Alaska,  45.2  per  cent  has  been  mapped.  Office  mapping  from  aerial  photographs, 
by  stereophotogrammetrlc  methods,  was  completed  for  the  Zion  National  Park 
and  nearly  completed  for  the  Bryce  Canyon  National  Park,  both  in  Utah.  An 
experimental  project  with  a  new  5-lens  camera  used  at  high  altitudes,  under- 
taken in  cooperation  with  the  Air  Corps,  United  States  Army,  promises  to  reduce 
the  amount  of  control  needed.  Maps  were  compiled  and  other  illustrations 
assembled  for  publication  in  the  George  Washington  Atlas. 

INVESTIGATIONS  OF  WATER  RESOURCES 

The  work  on  water  resources  consists  primarily  of  the  collection  of  facts 
in  regard  to  the  quantity,  quality,  availability,  and  utilization  of  water.  The 
widespread  interest  in  the  availability  of  water  for  many  uses  has  led  to  a 
persistent  and  increasing  demand  for  reliable  data  that  would  serve  as  a 
basis  for  safe  and  sane  developments.  The  work  is  done  largely  in  cooper- 
ation with  other  Government  organizations,  with  State,  county,  and  municipal 
agencies,  and  with  permittees  and  licensees  of  the  Federal  Power  Commission. 
The  amount  expended  by  State,  county,  and  municipal  agencies  for  such  work: 
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during  the  year,  in  part  directly  and  in  part  tlirougli  the  Geological  Survey, 
was  $548,337.64.  This  sum  covered  work  in  40  States  and  Hawaii.  Including 
the  cooperative  work,  the  study  of  surface  waters,  which  consists  primarily 
of  the  measurement  of  the  flow  of  streams,  was  carried  on  in  48  States,  the 
District  of  (Columbia,  and  Hawaii,  in  which  at  the  end  of  the  year  2,791  gaging 
stations  were  being  maintained.  In  this  work  39  of  the  States  cooi)erate<l. 
Investigations  relating  to  ground  water  or  power  and  reservoir  sites  were  made 
in  25  States,  15  of  which  cooperated,  and  in  Hawaii.  Research  into  the  princi- 
ples of  hydrology  and  cooperation  with  well  drillers*  associations  have  t^een 
continued.  In  the  hydrologic  laboratory  283  samples  of  water-bearing  material 
were  analyzed.  The  work  on  quality  of  water  involved  the  examination  of 
1,025  samples  of  water.  Studies  of  the  dissolved  and  suspended  matter  in  tlie 
Colorado  River  and  its  tributaries  were  continued.  The  investigations  of 
power  resources  included  the  preparation  of  monthly  and  annual  reports  on 
the  production  of  electricity  and  consumption  of  fuel  by  public-utility  power 
plants,  a  report  on  the  developed  water  power  of  the  United  States,  and 
compilations  of  the  stocks  of  coal  held  by  electric  public-utility  power  plants. 

Studies  of  water  utilization  and  flood  control  were  continueil  and  included 
investigations  relating  to  the  apportionment  of  water  on  international  streams. 
Special  fleld  work  was  done  in  connection  with  130  projects  of  the  Federal 
Power  Commission. 

WORK  IN  CLASSIFYING  AND  LEASING  PUBLIC  LANDS 

The  classification  of  public  lands  with  respect  to  their  mineral,  water  jxiwer. 
and  agricultural  value  and  the  technical  supervision  of  mineral  and  power 
development  on  such  lands  and  of  mineral  development  on  Indian  lands  were 
continued  in  21  States  and  Alaska.  The  number  of  cases  involving  land  classi- 
fication acted  on  during  the  year  was  12,913,  and  the  results  accomplished  in- 
clude net  decreases  of  816,873  acres  in  outstanding  withdrawals  for  coal,  of 
54,100  acres  in  areas  classified  as  oil-shale  land,  and  of  115,293  acres  in  out- 
standing withdrawals  for  phosphate,  and  net  increases  of  508,480  acres  in  areas 
classified  as  coal  and  of  1,737  acres  in  areas  classified  as  phosphate.  At  the 
end  of  the  year  the  total  area  classified  as  mineral  in  character  amounteil  to 
36,889,563  acres  in  14  States  and  Alaska,  and  the  outstanding  mineral  with- 
drawals to  45,434,202  acres  in  14  States.  Definition  of  the  "known  geologic 
structure  "  of  producing  oil  and  gas  fields  was  continued,  and  at  the  end  of  the 
year  the  net  area  so  defined  was  843,106  acres  in  seven  States.  Investigations 
to  obtain  information  for  classifying  public  land  with  respect  to  its  value  for 
the  development  of  water  power  were  made  in  four  States.  There  was  a  net 
increase  of  40,712  acres  in  the  area  Included  in  power  reserves,  making  a  total 
of  6,577,185  acres  in  21  States  and  Alaska,  on  which  about  15.000,000  continuous 
horsepower  can  be  developed.  The  net  decrease  in  enlarged-homestead  desig- 
nations was  3,135,606  acres,  making  a  total  outstanding  of  314.348,866  acres  in 
14  States,  and  the  net  increase  in  stock-raising  homestead  designations  was 
817,868  acres,  making  a  total  outstanding  of  123,596,586  acres  in  19  States. 
There  was  a  net  increase  of  9,483  acres  in  public  water  reserves,  and  the  total 
outstanding  is  now  447,836  acres  in  12  States  and  Alaska.  The  supervisory 
work  on  public  lands  subject  to  the  mineral  leasing  laws  was  increased  by  the 
issuance  of  89  leases,  46  licenses,  and  237  permits,  covering  408,744.75  acres'  aud 
decreased  by  1,304  cancellations  and  expirations  of  leases,  permits,  and  li»  tues. 
The  production  of  petroleum  on  such  lands  during  tlie  year  was  26,454.217.11 
barrels,  of  natural  gas  50,870,816,000  cubic  feet,  and  of  gasoline  97,9c;T.827.V^ 
gallons,  on  which  the  royalty,  rentals,  and  bonuses  amounted  to  $3,0S)7,6S2.S7. 
The  production  of  coal  on  such  lands  was  2,880,448  tons,  of  phosphate  rock 
33,099  tons,  of  potash  45,907  tons,  and  of  sodium  salts  32,896  tons,  on  whi<h 
the  accrued  royalty,  rentals,  and  bonuses  amounted  to  $403,787.65.  Supervision 
over  oil  and  gas  operations  on  naval  petroleum  reserves  was  continued,  and  the 
total  production  was  3,919,625.61  barrels  of  petroleum,  4,442,014,000  cubic  feet  of 
natural  gas,  and  18,539,144  gallons  of  gasoline,  on  which  the  royalty  value  was 
$690,188.27.  Inspectlonal,  regulatory,  and  advisory  service  was  rendered  in 
connection  with  the  leasing  of  mineral  deposits  on  Indian  lands  in  eight  States. 
In  general  the  demands  for  engineering  advice  and  assistance  are  increasing 
as  the  supervisory  duties  under  the  leasing  laws  are  more  clearly  defined  and 
enlarged,  and  as  the  competence  and  impartiality  of  the  supervisors  become 
more  widely  known. 
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PUBUCATIONS 

The  publications  of  tlie  year  consisted  of  82  books  and  pamphlets  of  the 
regular  series,  141  new  or  revised  maps,  378  reprinted  maps,  and  numerous 
circulars,  lists  of  publications,  etc.  The  numbers  of  books  and  maps  issued 
showed  increases  from  1931  ranging  from  74  to  07  per  cent.  The  total  number 
of  pages  in  the  new  book  publications  was  11,238,  an  increase  of  30  per  cent. 
In  addition  to  the  publications  in  the  regular  series,  71  brief  reports,  a  few  of 
them  accompanied  by  maps,  were  issued  in  mimeographed  form  as  memoranda 
for  the  press.  The  publications  distributed  numbered  893,438,  of  which  3,877 
folios  and  547,746  maps  were  sold  for  $34,737.32. 

GEOLOGIC  BRANCH 

T.  W.  STANTON,  OdtS  CmhH$t 

ORGANIZATION  AND  PERSONNEL 

The  administration  of  the  geologic  branch  continued  during  the 
year  to  be  conducted  through  11  sections,  as  follows : 

I'aleontology  and  stratigraphy,  J.  B.  Reeside,  Jr.,  geologist.  In  charge. 
Geology  of  metalliferous  deposits,  G.  F.  Loughlin,  geologist,  in  charge. 
G^eology  of  areal  and  nonmetalliferous  deposits,  G.  R.  Mansfield,  geologist,  in 
charge. 

Geology  of  iron  and  steel  metals,  E.  F.  Burehard,  geologist,  in  charge. 

Glacial  geology,  W.  C.  Alden.  geologist,  in  charge. 

Coastal  Plain  investigations,  L.  W.  Stephenson,  geologist,  in  charge. 

Geology  of  fuels,  H.  D.  Miser,  geologist,  in  charge. 

Volcanology,  T.  A.  Jaggar,  jr.,  volcanologist,  in  charge. 

Petrology,  C.  S.  Ross,  geologist,  in  charge. 

Chemistry  and  physics,  R.  C.  Wells,  chemist,  in  charge. 

Geologic  map  editing,  G.  W.  Stose,  geologist,  in  charge. 

Timothy  W.  Stanton  was  acting  chief  geologist  until  February  1, 
1932,  when  he  became  chief  geologist,  and  J.  B.  Reeside,  jr.,  was 
made  geologist  in  charge  of  the  section  of  paleontology  and 
stratigraphy. 

At  the  end  of  the  year  the  professional  force  included  132  geol- 
ogists of  various  grades,  many  of  whom  are  not  employed  contin- 
uously, 1  associate  engineer,  9  chemists,  and  3  physicists.  The  sub- 
professional  force  comprises  7  draftsmen  (2  temporary),  1  chief 
scientific  aid,  10  scientific  aids  (1  temporary),  and  2  scientific  helpere. 
The  clerical  force  includes  28  clerks  and  1  skilled  laborer.  The  total 
number  of  employees  in  the  branch  is  194,  and  the  changes  during 
the  year  resulted  in  a  net  decrease  of  5. 

With  the  end  of  the  fiscal  year,  imder  the  provisions  of  the  retire- 
ment section  of  the  Federal  economy  act,  the  Geological  Survey  loses 
three  well-known  geologists  who  have  to  their  credit  many  years  of 
faithful  and  effective  service. 

Marius  Robinson  Campbell  joined  the  Survey  as  a  geologic  aid 
in  1889  and  has  served  continuously  since  then.  The  larger  part  of 
this  time  was  given  to  the  geology  of  coal  fields,  first  in  the  Ap- 
palachian region,  where  he  prepared  several  folios  for  the  Geologic 
Atlas,  and  later  in  the  Mississippi  Valley  and  Rocky  Mountain  re- 
gions, and  for  some  years  with  general  supervision  of  all  the  work  on 
the  geology  of  fuels.  He  has  also  made  valuable  contributions  to 
the  classification  of  coal  and  to  geomorphic  studies  in  the  Appalach- 
ian region  as  well  as  in  the  Rocky  Mountain  States. 

Frank  Charles  Schrader  began  his  work  for  the  Geological  Survey 
in  1896  and  spent  five  years  in  exploratory  geologic  vroxk  vcv  ^'^'^^ 
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in  the  pioneer  days,  soon  after  gold  mining  became  active  there. 
His  further  activities  included  areal  mapping  in  Kansas^  reconnais- 
sance of  coal  fields  in  Colorado  and  Wyoming,  and,  during  the  last 
25  years,  the  examination  of  metal-mining  districts  in  Arizona, 
Idaho,  Montana,  Nevada,  and  Wyoming. 

Edward  Oscar  Ulrich  was  recognized  as  an  authority  on  the  geol- 
ogy of  the  Mississippi  Valley  region  when  he  joined  the  Survey 
in  1899.  In  his  special  fields  of  the  Paleozoic  stratigraphy,  paleon- 
tology, and  paleogeo^aphy  he  has  won  eininent  distinction  through- 
out the  world.  As  chief  adviser  and  arbiter  on  questions  of  Paleozoic 
stratigraphy  and  correlation,  his  services  have  been  and  are  still 
frequently  sought  by  the  State  geolo^sts  of  many  States,  includiog 
Maryland,  Virginia,  Tennessee,  Michigan,  Wisconsin,  Illinois,  Mis- 
souri, and  Oklahoma. 

ALLOTMENTS  AND  EXPENDITURES 

The  funds  available  for  the  work  of  the  geologic  branch  for  the 
fiscal  year  were  as  follows: 

Geologic  surveys $400,  000 

Research  in  geologic  science 100,  000 

Volcanologic  surveys 35,  000 

Classification  of  lands 20,000 

Repayments  from  other  Federal  departments 1, 046 

Repayments   from    State   and   other   cooperating   organ- 

izatidns 26,006 

582,052 

The  expenditures  from  these  funds  may  be  classified  approximately 
as  follows: 

Geologic  investigations   (economic  and  scientific,  includ- 
ing   volcanologic) $472, 348 

Supervision,  administration,  services  of  clerical,  technical, 
and  skilled-labor  forces,  etc 107,  854 

Unexpended  balances 1,  850 

582. 052    . 
WORK  OF  THE  GEOLOGIC  BRANCH 

The  work  of  the  geologic  branch  is  divided  between  fundamental 
geology  and  applied  geology — between  the  development  of  the  gen- 
eral principles  and  the  discovery  of  the  fundamental  facts  on  which 
the  science  of  geology  is  based,  and  the  application  of  those  facts 
and  principles  in  the  discovery  and  investigation  of  the  mineral 
resources  of  the  country. 

The  purpose  of  its  studies  and  surveys  is  to  determine,  as  ac- 
curately as  possible,  the  reserve  supplies  of  coal,  petroleum,  and  other 
minerals  on  the  public  domain;  to  aid  the  great  metal-mining  indus- 
try  by  making  more  comprehensive  studies  of  mineralized  districts 
and  of  the  geologic  history  of  the  larger  regions  in  which  they  lie 
than  can  ordinarily  be  made  by  individuals  or  mining  companies, 
and  thus  to  discover  guiding  principles  of  ore  deposition  that  may 
lead  to  the  finding  of  new  sources  of  supply ;  to  study  the  deposits  of 
iron,  manganese,  chrome,  and  other  raw  materials  necessary  for  the 
manufacture  of  steel;  to  continue  the  search  for  and  investigati(»i 
of  possible  further  supplies  oi  minerals  of  which  the  domestic  supph 
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is  still  inadequate ;  to  make  fundamental  contributions  to  the  geology 
of  mineral  fuels  by  investigating  the  source  rocks  of  petroleum  and 
the  structure  and  constitution  of  coals ;  to  work  out  tne  geomorphic 
development  and  the  glacial  history  of  the  country ;  to  determine  the 
details  of  stratigraphy,  structure,  and  lithology  of  the  sedimentary 
rocks  and  the  chemical  and  mineral  composition  of  igneous  rocks ;  to 
describe  and  locate  the  successive  fossil  faunas  and  floras  as  essential 
elements  in  detailed  studies  of  stratigraphy  and  correlation ;  to  make 
available  to  the  public  trustworthy  descriptions  and  explanations  of 
the  more  remarkable  natural  features  oi  the  country ;  to  keep  ac- 
curate records  of  volcanic  activity,  earthquakes,  and  other  earth 
movements;  and  in  general  to  make  the  Greological  Survey  an  effi- 
cient clearing  house  for  full  and  accurate  information  on  the  geology 
and  mineral  resources  of  the  country. 

Cooperation  in  certain  phases  of  geologic  work  with  several  of  the 
States  was  continued  throughout  the  year.  Special  mention  should 
be  made  of  the  study  of  metal-mining  districts  in  Colorado  which  has 
been  actively  prosecuted  for  several  years.  Similar  cooperative  work 
has  been  carried  on  in  Idaho,  Nevada,  and  New  Mexico.  The  lead 
and  zinc  deposits  of  Virmnia  and  the  general  geology  of  the  valley 
of  Virginia  have  been  studied  in  cooperation  with  the  btate  geological 
survey.  The  investigation  of  the  mining  districts  and  mmeral  re- 
sources of  Oregon  was  continued  with  the  aid  of  an  unexpended 
balance  of  State  funds  previously  appropriated.  The  geologic  map 
of  Texas,  now  in  process  of  publication,  was  completed  in  cooperation 
with  the  State  bureau  of  economic  geology. 

Research  work  was  continued  along  varied  lines  of  study  in  petrol- 
ogy, mineralogy,  paleontology,  stratigraphy,  and  mineralogy.  The 
principal  new  projects  undertaken  deal  with  the  source  rocks  of 
petroleum,  the  structure  and  constitution  of  coal,  and  the  systematic 
study  of  diatoms. 

The  varied  character  of  the  work  of  the  branch  is  exhibited  in  some 
detail  under  the  heading  "  Work  in  geology  by  States." 

INTERNATIONAL  GEOLOGICAL  CONGRESS 

Guidebooks  for  the  excursions  of  the  International  Geological 
Congress  to  be  held  in  Washington  in  July,  1933,  have  been  pre- 

gared  by  members  of  the  Geological  Survey  and  other  geologists, 
[ost  of  the  guidebooks  contain  contributions  by  several  authors  and 
are  detailed  oelow  under  '*Work  in  geology  by  States.^ 

GEOLOGIC  MAP  OF  THE  UNITED  STATES 

The  compilation  of  the  geologic  map  of  the  United  States  was 
completed.    (See  p.  84.) 

POTASH  INVESTIGATIONS 

FINAL  DRILUNC  AND  ANALYSES 

Although  the  beginning  of  the  fiscal  year  1932  officially  marked 
the  end  of  the  5-year  period  of  potash  investigations  carried  on 
jointly  by  the  Geological  Survey  and  the  Bureau  of  Mines  under 
the  act  approved  June  25, 1926  (44  Stat.  768),  the  final  drilling  con- 
tract remained  in  force  until  November,  1932,  when  the  last  test  well 
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was  completed.  Under  this  contract  three  test  wells  were  drilled  in 
the  fiscal  year  1932.  These  were  No.  21,  in  Lea  County,  N.  Mex.; 
No.  22,  in  Eddy  County,  N.  Mex. ;  and  No.  24,  in  Grand  County, 
Utah.  No.  23,  in  Eddy  County,  N.  Mex.,  the  first  well  to  be  driUeid 
under  this  contract,  was  completed  shortly  before  the  end  of  the 
fiscal  year  1931,  and  the  work  of  studying  and  analyzing  the  cores 
from  it  fell  chiefly  in  the  fiscal  year  1932. 

In  addition  to  the  material  from  Government  test  wells,  core  sam- 
ples were  also  received  from  ei^ht  test  wells  drilled  by  the  Potash  Co. 
of  America  and  one  by  the  United  States  Potash  Co.  on  Government 
land.  Cores  from  seven  of  these  wells  were  studied  and  analyzed 
within  the  fiscal  year.  Meanwhile  the  chemical  and  mineralogic 
study  of  cuttings  from  oil  wells  was  continued,  and  18  wells  were 
recognized  as  furnishing  in  their  cuttings  definite  evidence  of  the 
presence  of  sylvite,  camallite,  or  langbeinite,  which  are  commercially 
more  desirable  potash-bearing  minerals  than  polyhalite,  which  is 
the  most  abundant  and  widely  distributed  potash-bearing  mineral 
thus  far  found  in  the  Permian  basin  of  Texas  and  New  Mexico. 

This  study  has  shown  that  cuttings  from  an  oil  well,  if  carefully 
taken  and  if  studied  bv  a  competent  petrologist,  may  be  expected 
to  reveal  the  presence  or  any  beds  of  sylvite  or  carnallite  rich  enough 
to  have  possible  commercial  value  that  the  well  may  have  penetrat^. 
These  minerals  are  so  soluble  that  it  has  hitherto  seemed  improbable 
that  they  could  be  preserved  in  well  cuttings  in  sufficient  amounts  to 

Erovide  any  reliable  basis  for  prospecting.  Now,  it  should  be  possi- 
le  to  reduce  the  costs  of  prospecting  for  potash  by  using  the  chum 
drill  for  preliminary  exploration  and  reserving  the  core  drill  for 
checking  the  most  favorable  localities. 

Three  press  statements  were  issued  during  the  year  giving  the 
results  of  chemical  and  mineralogical  tests  of  the  cores  from  test 
wells  19  to  24  and  summarizing  the  general  results  of  the  whole 
drilling  program.  Of  these  wells,  Nos.  19,  20,  and  21  were  drilled 
in  Lea  County  and  Nos.  22  and  23  in  Eddy  County,  N.  Mex.,  and 
No.  24  in  Grand  County,  Utah. 

GENERAL  RESULTS  OF  GOVERNMENT  CORE  TESTS 

In  all  24  core  tests  have  been  made — 13  in  New  Mexico,  10  in  Texas, 
and  1  in  Utah.  As  an  indirect  result  of  this  core-drilling  program 
and  of  the  15  years  of  preliminary  exploration,  chiefly  by  the  Geo- 
logical Survey,  whereby  the  oil  companies  and  the  public  generally 
became  "potash  conscious,"  private  companies  have  drilled  42  addi- 
tional core  test  holes — 2  in  Midland  County,  Tex.,  and  40  in  Eddy 
County,  N.  Mex.  A  shaft  has  been  sunk  by  the  United  States  Potash 
Co.  in  Eddy  County  about  18  miles  northeast  of  Carlsbad,  and  ship- 
ments of  untreated  potash  salts  containing  25  to  30  per  cent  of  K2O 
have  been  made  regularly  by  the  company  during  the  year.  Thus  a 
new  potash  industry  has  been  created  on  American  soil  during  the 
depression  years  1929-1931. 

Of  the  24  Government  tests  17  have  revealed  more  than  50  inter- 
sections of  polyhalite  beds  that  are  of  possible  economic  interest. 
These  beds  range  in  thickness  from  2  to  about  10  feet  and  in  potash 
content  from  10  to  nearly  15  per  cent.  Most  of  the  private  core 
tests  have  also  cut  comparable  beds  of  polyhalite.    Commercial  in- 
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terest  in  many  of  these  polyhalite  beds  is  no  doubt  remote.  Never- 
theless, it  should  be  borne  in  mind  that  the  viewpoint  of  the  Govern- 
ment toward  mineral  resources  is  somewhat  different  from  that  of 
industry.  Industry  seeks  an  immediate  or  early  return  upon  invested 
capital;  the  Government  must  foresee  and  provide  for  the  future 
requirements  in  mineral  raw  materials.  Polyhalite  contains  mag- 
nesium and  calcium  as  well  as  potash.  If  certain  expected  industrial 
uses  for  magnesium  alloys  should  be  developed  the  polyhalite  beds  in 
New  Mexico  and  Texas  should  prove  abundant  sources  for  this  metal, 
and  by-product  potash  could  probably  be  produced  very  cheaply. 

Twelve  of  the  tests  have  revealed  the  presence  of  sylvite,  carnallite, 
or  langbeinite.  One  of  these  has  disclosed  a  5-foot  bed  of  sylvite  and 
halite  containing  more  than  30  per  cent  of  KjO  and  comparing  favor- 
ably in  content  and  thickness  with  the  salts  now  bein^  mined  in 
Eddy  County,  together  with  an  overlying  5-foot  bed  of  Tialite  with 
enough  sylvite  to  yield  8.80  per  cent  KoO.  Two  others  have  pene- 
trated beds  of  similar  salts  but  of  lower  CTade  that  may  also  be  con- 
sidered  of  possible  though  more  remote  commercial  interest. 

In  addition  to  core  samples,  thousands  of  samples  of  cuttings  from 
many  wells  drilled  for  oil  in  the  Texas-New  Mexico  field  have  been 
studied  by  the  Geological  Survey. 

The  Federal  5-year  program  of  potash  exploration,  together  with 
events  that  preceded  it,  has  stimulated  private  exploration  and  ex- 
ploitation of  potash  salts  in  the  Permian  basin  of  New  Mexico  and 
Texas.  It  has  demonstrated  the  presence  of  great  reserves  of  poly- 
halite and  of  at  least  one  rich  body  of  sylvite  in  the  same  general 
region.  By  improved  methods  of  study  applied  to  both  oil-well 
cuttings  and  cores  it  has  outlined  a  broad  area  in  which  the  occur- 
rence of  sylvite  is  known  and  in  which  further  exploration  may  locate 
additional  commercial  bodies  of  that  mineral.  It  has  also  eliminated 
certain  areas  as  being  improbable  sources  of  potash. 

The  potash  possibilities  in  Utah  have  not  been  sufficiently  tested, 
but  from  the  known  structural  conditions  and  the  results  thus  far 
obtained  the  prospects  for  commercial  potash  development  in  that 
State  seem  to  be  less  favorable  than  in  New  Mexico  or  Texas. 

WORK  IN  GEOLOGY.  BY  STATES 

ALABAMA 

III  contlDuation  of  studies  of  the  iron  ores  of  Alabama  in  cooperation  with 
the  State  geological  survey,  field  work  on  the  brown  iron  ores  of  the  Russell- 
ville  district  was  carried  on  by  E.  F.  Burchard  during  the  year.  Field  work 
on  iron  ore  in  the  Red  Mountain  formation  in  northeastern  Alabama  has  been 
completed,  and  it  is  expected  that  the  report,  now  nearly  complete.  wiU  be 
published  by  the  State.  A  chapter  on  the  red  ores  in  Greasy  Cove  has  been 
submitted  for  publication  by  the  Federal  Survey. 

The  southern  Appalachian  portion  of  northeastern  Alabama  has  been  mapped 
by  A.  I.  Jonas  and  G.  W.  Stose  for  incorporation  in  the  revised  geologic  map  of 
the  United  States.  This  region  has  also  been  covered  by  Mr.  Stose  and  Miss 
.Tonas  in  the  guidebook  on  the  southern  Appalachian  region  for  the  Interna- 
tional Geological  Congress.  The  Birmingham  district  has  been  described  by 
E.  F.  Burchard  in  the  guidebook  on  the  mining  districts  of  the  Eastern  States. 

E.  O.  Ulrich  and  Josiah  Bridge  visited  some  early  Paleozoic  outcrops  in 
northern  Alabama  to  gather  additional  data  as  to  the  age  and  distribution  of 
these  formations  in  connection  with  their  monographic  study  of  the  faunas  of 
these  formations  in  North  America. 
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Marble  quarries  at  Sylacauga  and  limestone  quarries  at  Rockwood  were  ex- 
amined by  G.  F.  Loughlin,  who  made  a  report  to  the  Ardtiiteet  of  the  Capitol 
on  the  availability  of  marble  quarries  in  Alabama. 

An  article  on  revision  of  physical  divisions  of  northern  Alabama  was  sub- 
mitted by  W.  D.  Johnston,  jr.,  for  publication  in  Science. 

ALASKA 

As  a  part  of  the  program  of  worlt  of  the  section  of  volcanology,  seismograph 
stations  were  maintained  at  Dutch  Harbor  and  Kodiak.  The  seismograms 
from  these  stations  were  sent  to  T.  A.  Jaggar,  jr.,  in  Hawaii,  and  a  record  of 
earthquakes  at  these  places  from  August,  1927,  to  December,  1931,  with  map 
and  diagrams,  was  compiled  by  A.  E.  Jones  and  published  in  Volcano  Letter 
No.  377.  During  1929  and  1930  the  Kodiak  station  recorded  two  and  one-half 
times  as  many  earthquakes  as  the  Dutch  Harbor  station,  but  in  1931  Dutch 
Harbor  reported  37  per  cent  more  than  Kodiak.  On  account  of  prospective 
lack  of  funds  the  observations  at  these  stations  were  discontinued  in  the  spring 
of  1932.  The  Akutan  Crater  was  examined  in  the  fall  of  1931  by  R.  H.  Finch, 
and  in  the  spring  of  1932  he  made  a  trip  to  the  northern  slope  of  Shishaldiii 
Volcano  for  sketch  mapping,  photography,  and  records  of  the  eruption  that  had 
begun  the  preceding  January.  Mr.  Finch  prepared  an  illustrated  account  of 
the  Akutan  Crater  accompanied  by  a  contour  sketch  map  of  Aloitan  Island. 
Notes  from  the  Aleutian  Islands  were  published  in  the  Volcano  Letter. 

ARIZONA 

Geologic  investigation  of  the  Ajo  mining  district  was  begun  by  James  Gilluly 
in  the  spring  of  1932. 

Further  field  investigations  of  the  manganese  deposits  near  Alamo  were  made 
by  D.  F.  Hewett,  for  inclusion  in  a  paper  on  the  subject,  of  which  B.  N.  Webber 
is  joint  author. 

The  manuscript  of  a  report  on  correlation  of  Jurassic  sandstones  of  south- 
eastern Utah,  northeastern  Arizona,  southwestern  Colorado,  and  northwestern 
New  Mexico,  by  J.  B.  Reeside,  jr.,  A.  A.  Baker,  and  C.  H.  Dane,  has  been  com- 
pleted and  submitted  for  publication  as  a  professional  paper. 

A  guidebook  describing  the  geology,  geography,  and  other  interesting  features 
along  the  route  of  the  Southern  Pacific  Railroad  is  being  pr^ared  by  N.  H. 
Darton. 

A  paper  on  Algonkian  strata  in  Arizona  by  Mr.  Darton  was  submitted  for 
publication  in  the  Journal  of  the  Washington  Academy  of  Sciences. 

David  White  continued  studies  relating  to  pre-Cambrian  plant  life  in  the 
Grand  Canyon. 

A  guidebook  by  F.  L.  Ransome,  J.  B.  Tenney,  and  Sidney  Paige  on  ore  de- 
posits of  the  Southwest  describes  the  geology  and  mining  districts  on  the  route 
of  an  excursion  of  the  International  Geological  Congress  through  southern 
Arizona. 

B.  S.  Butler  examined  and  reported  on  the  Charleston,  Porphyry,  Christmas, 
Riverside,  and  Buttes  dam  sites  for  the  Indian  Service. 

A  chart  giving  a  tentative  correlation  of  the  named  geologic  units  for  Arizona, 
by  M.  Grace  Wilmarth.  was  issued. 

Publication:  Professional  Paper  164.     (See  p.  1.) 

ARKANSAS 

The  cooperative  report  on  the  lead  and  zinc  deposits  of  northern  Arkansas 
by  E.  T.  McKnight,  which  was  revised  to  incorporate  additional  stratigraphic 
and  mineralogic  data,  was  completed. 

Studies  of  the  faunas  of  the  Morrow  formation  of  Arkansas  and  Oklahoma 
and  the  Batesville  sandstone  of  Arkansas  and  Missouri  were  continued  by  G.  tt 
Girty. 

Structural  and  stratigraphic  studies  in  the  Ouachita  Mountains  of  Oklahoioa 
and  Arkansas  were  continued  by  H.  D.  Miser. 

Manganese  deposits  near  Cushman  were  examined  by  D.  F.  Hewett,  and 
the  cinnabar  deposits  in  Pike  County  were  examined  by  Mr.  Miser.  He  made 
a  brief  field  study  of  manganese  deposits  in  the  Batesville  district,  and  a  re- 
port on  recent  developments  in  this  district  is  in  preparation  by  Messrs.  Hewett 
and  Miser. 

David  White  is  preparing  a  report  desoriblng  the  Wedlngton  fossil  flora  <rf 
the  Fayetteville  shale,  of  Mississippian  age,  from  northwestern  Arkansas,  and 
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a  report  on  the  fossil  flora  of  the  Jackfork  sandstone  and  Stanley  shale  of 
Arkansas  and  Oklahoma.  Collections  of  the  Wedington  flora  were  made  near 
Fayetteville  by  C.  B.  Read.  For  comparative  purposes,  a  study  of  plant 
material  from  the  Tesnus,  Raymond,  and  associated  formations  in  western 
Texas  and  from  the  Atoka  of  eastern  Oklahoma  was  made  by  Mr.  White. 

E.  O.  Ulrlch  and  Josiah  Bridge  continued  the  study  of  fossils  from  certain 
formations  of  early  Paleozoic  age  in  connection  with  the  preparation  of  a  reiwrt 
on  the  early  Paleozoic  gastropods  of  North  America. 

R.  D.  Mesler  collected  Ordovlclan  and  Silurian  fossils  near  BatesylUe,  St. 
Joe,  Gilbert,  Plndall,  Western  Grove,  and  Jasper. 

A  paper  on  the  Arkansas-Oklahoma  coal  field  was  presented  by  T.  A. 
Hendricks  at  the  February  meeting  of  the  American  Institute  of  Metal  ami 
Mining  Engineers  and  will  be  published  In  the  proceedings  of  the  institute. 

An  article  on  the  Foramlnlfera  of  the  Pecan  Gap  and  Annona  chalks,  l>y 
J.  A.  Cushman,  was  submitted  for  outside  publication. 

Descriptions  of  Magnet  Cove,  Ark.,  by  K.  K.  Landes,  Bryan  Parks,  and  V.  E. 
Scheid,  and  of  the  Arkansas  bauxite  deposits,  by  G.  C.  Branner,  form  parts  of 
the  guidebook  on  the  mining  districts  of  the  Eastern  States. 

CALIFORNIA 

In  continuance  of  the  stratlgraphlc  and  petrologlc  Investigations  of  the 
siliceous  sediments  and  associated  rocks  of  the  Monterey  group,  geologic  sections 
were  measured  and  collections  made  in  areas  In  the  Coast  Ranges  between  Los 
Angeles  and  San  Francisco,  by  M.  N.  Bramlette  and  K.  E.  Lohman.  Mr. 
Bramlette  will  make  petrographlc  studies  for  the  purpose  of  Interpreting  the 
origin  of  the  siliceous  formations,  and  Mr.  Lohman  will  make  a  systematic  study 
of  the  diatoms. 

A  study  of  the  geology  and  geomorphology  of  the  southern  part  of  Death 
Valley  and  the  surrounding  country,  including  portions  of  the  Panamlnt  and 
Funeral  Ranges,  a  region  of  unusual  scientific  and  popular  Interest,  is  being 
undertaken  by  L.  F.  Noble,  assisted  temporarily  by  C.  L.  Gazln.  This  study 
will  involve  several  seasons*  field  work.  During  the  year  field  mapping  was 
done  in  the  southern  part  of  the  Furnace  Creek  quadrangle  and  the  northern 
part  of  the  Avawatz  Mountains  quadrangle. 

Messrs.  Noble  and  Gazln  completed  field  work  on  the  geology  of  the  soutliem 
part  of  the  San  Andreas  rift  zone  from  Palmdale  to  the  Mexican  border.  A 
comprehensive  report  covering  the  results  of  detailed  studies  over  several 
years  by  Mr.  Noble  and  assistants  Is  In  preparation. 

In  continuation  of  his  scientific  study  of  the  southern  Calfomla  bathollths. 
B.  S.  Larsen,  Jr.,  continued  geologic  mapping  In  the  San  Luis  Rey  quadrangle. 
Additional  field  work  will  be  required  to  complete  this  investigation. 

The  field  study  of  the  areal  geology  and  underground  structure  of  the  Grass 
Valley  mining  ^strict  was  completed  by  W.  D.  Johnston,  Jr.,  and  the  report 
on  the  Investigation  Is  in  progress.  A  report  on  chromite  deposits  In  northern 
California  by  Mr.  Johnston  Is  In  preparation.  He  submitted  papers  on  the 
geothermal  gradient  of  the  Mother  Lode  belt  and  the  geothermal  gradient  at 
Grass  Valley  for  publication  in  the  Journal  of  the  Washington  Academy  of 
Sciences  and  prepared  a  chapter  on  mesothermal  gold-quartz  veins  of  Grass 
Valley  for  the  Llndgren  volume  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers. 

Work  on  a  report  on  the  geology  and  ore  deposits  of  the  Ivanpah  quadrangle, 
by  D.  F.  Hewett,  has  continue^!,  and  some  progress  has  been  made  by  H.  G. 
Ferguson  toward  the  completion  of  his  report  on  the  geology  and  ore  deposits 
of  the  Hawthorne  and  Tonopah  quadrangles. 

The  stratlgraphlc  and  structural  studies  of  the  Kettleman  Hills  oil  and  gas 
field  were  continued  by  W.  P.  Woodrlng  and  Ralph  Stewart,  and  field  work  on 
the  middle  and  south  domes  was  completed.  R.  W.  Richards  continued  his 
study  of  the  subsurface  and  economic  phases  of  the  oil  field,  and  R.  M.  Kleln- 
pell  examined  Foramlnlfera  from  wells  and  outcrops  In  the  hills. 

OflSce  work  on  a  report  on  the  geology  of  the  San  Pedro  Hills  was  continued 
by  W.  P.  Woodrlng,  and  a  paper  by  him  on  a  Miocene  Haliotis  from  the  Temblor 
Range  was  submitted  for  outside  publication. 

In  connection  with  his  studies  on  the  source  rocks  of  petroleum,  P.  D.  Trask 
made  examinations  and  collections  in  the  Santa  Fe  Springs  oil  field. 

G.  B.  Rldiardson  completed  a  map  of  the  oil  and  gas  fields  of  the  State  for 
Survey  publication. 
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Preparation  of  a  report  on  the  geomorphologj-  of  the  upper  San  Joaquin  Basin 
was  continued  by  F.  E.  Matthes. 

The  north  half  of  the  geologic  map  of  the  State,  which  is  being  compiled  ia 
cooperation  with  the  California  Division  of  Mines,  was  completed  and  trans- 
mitted to  the  State  mineralogist. 

N.   H.   Darton  continued  work  on  a   guidebook   for   the   Southern   Pacific 
Railroad. 
J.  B.  Reeside,  jr.,  studied  Cretaceous  ammonites. 

A  paper  by  C.  H.  Crickmay  on  Alpheus  Hyatt's  unfigured  types  from  the 
Jurassic  of  California  was  submitted  for  publication  in  "  Shorter  contributions 
to  general  ge<4ogy.** 

The  work  of  the  Lassen  Volcano  Observatory  at  Mineral,  in  charge  of  R.  H. 
Finch,  included  the  operation  of  the  Lassen  station  and  three  seismograph  sta- 
tions, two  new  stations  having  been  started  at  Loomis  Museum  and  at  Mount 
Harkness.  The  usual  measurements  of  hot-spring  t^nperatures  and  seismograph 
readings  were  continued.  Mr.  Finch  made  an  ascent  of  Mount  Lassen,  a  trip 
to  a  crater  northwest  of  Glass  Mountain,  and  an  exploration  of  a  slump  scarp  in 
Hat  Creek,  and  ran  a  line  of  levels  across  an  ancient  lava  flow.  He  submitted 
a  descriptive  article  on  slump  scarps  for  publication  in  a  scientific  periodical 
and  an  article  on  burnt  lava  flows  for  the  American  Journal  of  Science.  A  new 
steam  vent  was  discovered  in  the  forest  on  the  south  slope  of  Diamond  Peak, 
and  an  article  describing  this  occurrence  appeared  in  the  Volcano  Letter.  Decem- 
ber 3,  1931.  During  the  summer  of  1931  and  the  spring  of  1032  Mr.  Finch  made 
trips  to  Alaska,  and  in  his  absence  C.  A,  Huff  was  in  charge  and  C.  A.  Ajiderson 
was  employed  for  part  of  the  time. 

A  guidebook  on  southern  California,  prepare<l  under  the  direction  of  H.  S. 
Gale,  contains  the  following  chapters : 

Geology  of  southern  California,  by  H.  S.  Gale. 

Excursion  to  the  San  Andreas  fault  and  Cajon  Pass,  by  L.  F.  Noble. 

Asphalt  deposits  and  Quaternary  life  of  Rancho  La  Brea,  by  Chester 

Stock. 
General  geology  of  the  Los  Angeles  Basin,  by  H.  W.  Hoots. 
Oil  development  in  the  Los  Angeles  Basin,  by  H.  W.  Hoots. 
Section  from  the  Repetto  Hills  to  the  Long  Beach  oil  field,  by  R.  D.  Reed. 
San  Pedro  Hills,  by  W.  P.  Woodring. 
General  geology  of  the  eastern  part  of  the  Santa  Monica  Mountains,  by 

H.  W.  Hoots. 
Excursion  in  Los  Angeles  Basin  and  Santa  Monica  Mountains,  by  H.  W. 

Hoots. 
Los  Angeles  to  Santa  Barbara,  by  W.  S.  W.  Kew. 
A  guidebook  on  middle  California  and  western  Nevada  prepared  under  the 
direction  of  O.  P.  Jenkins  contains  the  following  chapters : 
The  geology  of  middle  California,  by  A.  C.  Lawson. 
The  San  Francisco  Peninsula,  by  O.  P.  Jenkins. 
San  Francisco  Bay,  by  W.  M.  Davis. 
Berkeley  Hills,  by  B.  L.  Clark. 

Geography  and  geology  of  the  Sierra  Nevada,  by  F.  E.  Matthes. 
Stnicture  of  the  Sierra  Nevada  batholith,  by  Ernst  Cloos. 
The  Mother  Lo<le  system,  by  Adolph  Knopf. 
The  Tertiary  auriferous  gravel,  by  Adolph  Knopf. 
Itinerary,  Yoseraite  to  Mother  Lode,  by  W.  W.  Bradley. 
Up  the  western  slope  of  the  Sierra  Nevada  by  way  of  the  Yosemite  Vallev. 

by  F.  E.  Matthes. 
Eastern  slope  of  the  Sierra  Nevada.  l)y  Eliot  Blackwelder. 
Reno  and  vicinity,  by  .1.  C.  Jones  and  V.  P.  Gianella. 
Itinerary,  Reno  to  Pyramid  Lalte  and  return,  by  J.  C.  Jones. 
Itinerary,  Reno  to  Valley  Hot  Springs  and  return,  by  V.  P.  Gianella. 
Publieafion:  Professional  Pai)er  172.     (See  p.  2.) 

COLORADO 

(Cooperative  work  with  the  Geological  Survey  Board  of  Colorado  and  the 
Metal  Mining  Fund  Board  in  the  study  of  mining  districts  of  Colorado  was 
onrtaiU'd  somewhat  owing  to  flecrease  in  available  funds.  B.  S.  Butler  had 
general  supervision  of  the  cooperative  work,  and  his  annual  progress  report 
was  road  before  the  Colorado  Mining  Association.  In  carrj^ing  on  the  coop- 
erative program  priority  was  given  to  field  work  necessary  for  the  preparation 
of  n  geologic  map  of  t\\e  ??>\xv\o.    T\\^  \w«.wv\^crlv\t  copy  of  this  map.  prepared 
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aiuly  by  W.  S.  Bnrbank  and  T.  S.  Lovering,  assisted  by  otber  members  of  the 
olden  office,  was  exhibited  at  the  annual  meeting  of  the  Geological  Society  of 
merlca  at  Tulsa,  Okla.,  and  at  the  meeting  of  the  Colorado  Mining  Associa- 
on  at  Colorado  Springs,  after  which  it  was  brought  to  Washington  by  Mr. 
urbank,  who  superintended  its  final  preparation  for  the  engraver. 
A  general  report  on  the  geology  and  ore  deposits  of  the  State  is  in  prepara- 
on,  and  reconnaissance  field  trips  to  get  data  on  the  less  known  districts  for 
lis  report  were  made  by  all  members  of  the  force  in  1931  and  1932.  E.  B. 
okel  is  writing  the  chapter  on  mineralogy  for  the  general  report. 
Mr.  Lovering  continued  his  study  of  the  tungsten  and  gold  deposits  of  the 
Dlorado  Front  Range  and  pr^ared  a  paper  and  map  showing  their  relation  to 
iults  in  the  region,  which  was  promptly  issued  by  the  Colorado  Scientific 
x^iety  as  an  aid  to  prospecting  and  mine  development.  A  report  on  the  Neder- 
nd  tungsten  district  by  Mr.  Lovering  will  be  prepared  for  official  publication. 
.  N.  Goddard  made  some  progress  in  his  study  of  the  Jamestown  district,  but 
}  was  diverted  to  assist  Mr.  Burbank,  who  continued  his  studies  of  districts 
the  San  Juan  area.  Mr.  Goddard  also  studied  the  complicated  structure  in 
unnison  County  and  the  Sangre  de  Cristo  Mountains. 

E.  T.  McKnight,  assisted  by  E.  B.  Eckel,  completed  the  field  study  of  the 
ico  mining  district,  and  Mr.  Eckel  wrote  a  scientific  paper  entitled  **  Pisauite 
om  Rico." 

C.  H.  Behre  and  Q.  D.  Singewald  completed  field  studies  in  the  Mosquito 
ange  and  made  substantial  progress  on  their  report.  J.  H.  Johnson  studied 
le  Permo-Carboniferous  stratigraphy  of  this  range.  B.  S.  Butler  and  J.  W. 
tinderwilt  studied  the  latest  developments  at  Climax  and  transmitted  their 
port  on  that  district  for  publication.  Mr.  Vanderwilt  nearly  completed  his 
'Id  work  in  the  Snowmass  area  and  also  made  a  study  of  vanadium  deposits 
►ar  Rifle. 

G.  F.  Loughlin,  after  insi)ecting  field  parties  in  Colorado,  spent  a  few  days  at 
•ipple  Creek  studying  the  latest  developments.  He  presented  papers  on  the 
•ipple  Creek  district  before  the  Colorado  Scientific  Society  and  the  Colorado 
ining  Association.  The  following  papers  resulting  from  th(»  cooperative  work 
ere  published  or  completed  by  their  authors  during  the  year.  The  papers 
It  otherwise  indicated  are  to  be  published  by  the  Geological  Survey. 

Burbank,  W.  S.,  The  Bonanza  mining  district.    Professional  Paper  169. 
Johnson,  J.  H.,  Paleozoic  formations  of  the  Mosquito  Range. 
Lovering,  T.  S.,  Breckenridge  mining  district. 

Butler,  B.  S.,  and  Vanderwilt,  J.  W.,  The  Climax  molybdenum  deposits 
of  Colorado,  with  a  section  on  history,  production,  metallurgy,  and 
development  by  C.  W.  Henderson. 
Behre,  C.  H.,  Weston  Pass  mining  district.    Colorado  Scientific  Society. 
Behre,  C.  H.,  The  peripheral  facies  of  ore  deposition  at  Leadville.    Geo- 
logical Society  of  America. 
Behre.  C.  H.,  Physiographic  history  of  the  upper  Arkansas  and  Eagle 

Rivers,  Colo.    Geological  Society  of  America. 
Burbank,  W.  S.,  and  Goddard,  E.  N.,  Problems  of  structure  and  stra- 
tigraphy in  the  Sangre  de  Cristo  Range,  Colo.    Geological  Society  of 
America. 
Burbank,  W.  S.,  and  Goddard,  E.  N.,  Thrust  faulting  in  Huerfano  Park. 

Colorado  Scientific  Society. 
Butler,  B.  S.,  and  Singewald,  Q.  D.,  Reiwrt  on  geology  of  Mount  Lincoln 

and  Russian  mine.  Park  County,  C<do.    Colorado  Scientific  Society. 
Johnson,  J.  H.,  Stratigraphic  results  of  cooperative  work  in  Colorado. 

Geological  Society  of  America. 
Lovering,  T.  S.,  and  Johnson,  J.  H.,  The  meaning  of  unconformities  in 
the    stratigraphy    of    central    Colorado.      American    Association    of 
Petroleum  Geologists. 
Lovering.  T.   S.,  Physiographic  history  of  the  Front  Range.     Colorado 

Scientific  Society. 
Loverinj;.  T.  8..  and  Van  Tuyl,  F.  M.,  A  contribution  to  the  Cenozoic  his- 
tory of  the  Front  Range.    Geological  Society  of  America. 
Singewald,  Q.  D.,  Buckskin  Gulch  stock.    Geolo^cal  Sodety  of  America. 
^      Vanderwilt,  J.  W.,  Treasury   Mountain   dome,   Gunnison  County,   Colo. 
Geological  Society  of  America. 
Vanderwilt,  J.  W.,  Molybdenum  deposits  at  Climax.    American  Institute 

of  Mining  and  Metallurgical  Engineers. 
Eckel,  E.  B.,  Garnet  as  an  aniygdule  mineral.    American  Mineralogist. 
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Semireconnaissance  areal  geologic  mapping  of  tlie  Tertiary  aud  UM)er  Cre- 
taceous formations  of  eastern  Colorado,  north  of  the  Arkansas  Riyer  and  south 
of  the  Platte  River,  was  continued  by  C.  H.  Dane  and  W.  G.  Pierce  during  the 
summer  and  early  fall  of  1981.  This  mapping  was  accompanied  by  stratigraphic 
studies,  the  collection  of  invertebrate  fossils,  and  studies  of  the  regional  struc- 
ture of  the  area,  which  forms  part  of  the  eastern  flank  of  the  Denver  Basin. 
In  June  Messrs.  Dnue  and  Pierce  made  a  supplemental  review  of  portions  of 
the  area  to  obtain  additional  stratigraphic  and  structural  information  and  toti»\] 
plants. 

A  preliminary  paper  on  the  San  Juan  region  of  southwestern  Ck>lorHdo  hj 
E.  S.  Larsen  and  Whitman  Cross  was  transmitted  for  publication  as  a  bulletin 
of  tlie  Survey.  A  imper  by  Mr.  Larsen  on  the  deuteric  and  later  alterations  of 
the  uncompahgrite  of  Iron  Hill  was  submitted  for  publication  in  the  ALmericaii 
Mineralogist. 

R.  W.  Brown's  paper  on  the  recognizable  species  of  the  Greeu  River  floni^ 
Utah,  Colorado,  and  Wyoming,  wiH  be  published  in  '*  Shorter  contributions  to 
general  geology." 

M.  R  Campbell  continued  work  on  his  report  on  the  Yampa  coal  field  and 
supplied  additional  data  for  land  classification. 

The  report  on  the  Bo<^  Cliffs  coal  field  of  western  Colorado,  by  C.  E.  Erd- 
mann,  was  submitted  for  Survey  publication. 

The  Paradox  formation  of  eastern  Utah  and  western  Colorado  is  being 
studied  by  C.  H.  Dane  and  A.  A.  Baker. 

J.  B.  Reeside,  Jr.,  has  in  preparation  a  paper  on  the  fauna  of  the  Greenhorn 
limestone.  Mr.  Reeside  attended  a  field  conference  with  local  geologists  on 
the  Fox  Hills-Pierre  boundary  in  northeastern  Colorado  for  the  State  geologic 
map. 

C.  B.  Read  submitted  for  publication  by  the  Washington  Academy  of  Sciences 
a  paper  on  a  new  Trichapitys  from  the  Carboniferous  of  Colorado. 

T.  S.  Lovering  made  geologic  examinations  in  the  Lost  Park  drainage  basin 
for  the  Denver  municipal  waterworks  and  prepared  a  report  thereon. 

A  guidebook  on  Colorado  for  the  International  Geological  Congress  excursions 
was  prepared  under  the  direction  of  C.  W.  Henderson,  with  the  following 
chapters : 

Geography,   history,   and   mineral   production   of  Colorado,    by    C.   W. 

Henderson. 
Life  zones,  faunas,  and  floras  of  Colorado,  by  Junius  Henderson. 
Grand  Junction  to  Mesa  Verde,  by  W.  S.  Burbank ;  Rico  district,  by  E.  T. 

McKnight. 
Minturn  to  Florissant: 

Introduction,  by  T.  S.  Lovering. 

Battle   Mountain   mining   district,   by   T.    S.   Lovering   and    C.    H. 

Behre,  jr, 
Leadville  mining  district,  by  G.  F.  Loughlin  and  C.  H.  Behre,  jr. 
The  molybdenum  deposit  at  Climax,  by  J.  W.  Vanderwilt. 
Alma  district,  by  Q.  D.  Singewald. 
Florissant  to  Colorado  Springs;  Cripple  Creek  mining  district,  by  G.  F. 

Loughlin. 
Foothill   region  of   north-central   Colorado,   by   Junius   Henderson  and 

T.  S.  Lovering. 
Denver  to  Nederland  and  Central  City  : 
Introduction,  by  T.  S.  Lovering. 
Geology  of  the  Golden  area,  by  F.  M.  Van  Tuyl. 
Road  log,  by  C.  E.  Dobbin,  T.  S.  Lovering,  and  F.  M.  Van  Tuyl. 
Ore  deposits  of  Nederland,   Central   City,  and   Idaho    Springs,  by 
T.  S.  Lovering. 
Fort  Collins  to  Denver,  by  Junius  Henderson  and  J.  H.  Johnson. 

Puljlications :  Professional  Papers  168  and  IGJ).     (See  p.  1.) 

CONNECTICUT 

E.  B.  Knopf  extended  her  studies  of  the  geology  of  ancient  metamorphosed 
rocks  to  areas  in  western  Connecticut,  western  Vermont,  and  western  Massa- 
chusetts. She  prepared  a  scientific  paper  on  petrotectonics  and  petrotectonic 
methods.  Additional  contributions  were  made  by  Mrs.  Knopf  to  the  geology 
of  western  Connecticut  for  the  revised  geologic  map  of  the  United  States,  anti 
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for  the  guidebook  on  eastern  New  York  and  western  New  England  for  the 
International  Geological  Congress. 

Work  on  Pleistocene  terraces  is  mentioned  under  Massachusetts. 

DELAIVARE 

A  study  of  the  terraces  of  the  Coastal  Plain  of  Delaware  was  made  by  C.  W. 
"Cooke  in  connection  vrith  his  general  study  of  Coastal  Plain  terraces. 

DISTRICT  OF  COLUMBIA 

Pleistocene  plants  recently  found  in  the  District  of  Columbia  were  described 
l)y  B.  W.  Berry  in  a  paper  prepared  for  the  Washington  Academy  of  Sciences. 

FLORIDA 

The  cooperative  report  on  the  Miocene  pelecypods  of  the  CSioctawhatchee 
inarl  of  Florida,  by  W.  C.  Mansfield,  was  completed  and  transmitted  to  the 
Florida  Geological  Survey  for  publication,  and  a  paper  by  Mr.  Mansfield  on 
fannal  zones  in  that  formation  was  submitted  for  publication  in  a  scientific 
periodical.  Mr.  Mansfield  is  continuing  his  studies  of  the  Tampa  limestone 
of  western  Florida,  a  cooperative  project  with  the  State  survey. 

.1.  A.  Cushman,  assisted  by  L.  G.  Henbest,  in  cooperation  with  Grerald  M. 
Ponton,  of  the  Florida  Geological  Survey,  prepared  a  report  on  the  Foraminlfera 
of  the  early  Miocene  for  publication  by  the  State. 

Julia  Gardner  completed  the  revision  and  transmitted  for  publication  the 
manuscript  of  part  1  of  Professional  Paper  142-F,  on  the  gastropods  of  the 
Alum  Bluff  group  of  Florida.    Part  2  of  this  report  is  in  preparation. 

CEORaA 

Stratigraphic  studies  of  certain  early  Paleozoic  formations  in  northern 
Oeorgia  were  made  by  E.  O.  Ulrich  and  Josiali  Bridge  to  determine  the  age  and 
distribution  of  the  formations  and  to  collect  fossils  in  connection  with  their 
studies  of  these  formations  in  North  America. 

A.  I.  Jonas  and  G.  W.  Stose  did  field  work  in  tlie  Appalachian  Mountain 
section  of  northern  Georgia  in  connection  with  the  preparation  of  the  geologic 
map  of  the  United  States  and  of  a  guidebook  on  the  southern  Appalachian 
region  for  the  International  Geological  Congress. 

The  ore  deposits  of  the  Cartersvllle  district  have  been  described  by  G.  W. 
Crickmay  in  a  guidebook  on  mining  districts  of  the  Eastern  States. 

HAWAII 

The  scientific  i)er>!onnel  of  the  section  of  volcanologj^  at  Volcano  House,  in 
the  Hawaii  National  Park,  comprises  T.  A.  Jaggar,  volcanologist  in  charge; 
E.  G.  Wingate,  topographic  engineer;  A.  E.  Jones,  seismologist;  and  H.  A. 
Powers,  geologist.  Messrs.  Wingate  and  Jones  Joined  the  staff  early  in  the 
fiscal  year. 

The  Halemaumau  pit  of  Kilauea  Volcano  was  active  from  December  23  to 
January  5. 

The  routine  of  the  year  has  been  as  follows:  Observation  of  the  Hawaiian 
volcanoes,  including  constant  observation  and  measurement  of  Kilauea  and 
Ma  una  Loa ;  operation  of  seven  seismographs  and  measurements  of  seismo- 
grams;  issuance  of  the  Volcano  Letter  (weekly  to  May  22,  monthly  thereafter)  ; 
rep<>rting  Hilo  tide  data  in  cooperation  with  the  Coast  and  Geodetic  Survey; 
reporting  Kilauea  weather  data  in  cooperation  with  the  Weather  Bureau ; 
<lesigning  and  building  instruments  for  observing  and  registering  volcanic  and 
earthquake  activities,  including  10  shock  recorders  of  new  design  and  a 
clin(»scope;  building  and  operating  three  tilt  cellars;  field  mapping  and  labora- 
tory studies  of  volcanic  geologj-  in  Hawaii;  and  local  level  and  triangulation 
surveys. 

Mr.  Jaggar  prepared  a  report  on  volcano  events  in  1931  for  the  American 
Geophysical  Union  and  a  paper  on  the  eruption  cycles  in  Hawaii  for  Thrumm*s 
Annual  (Honolulu),  1932,  and  published  in  the  Volcano  Letter  articles  on 
the  progress  of  Hawaiian  volcano  research. 

R.  M.  Wilson  completed  a  manuscript  on  ground  surface  displacements  at 
Kilauea,  dealing  with  the  results  of  his  leveling  and  triangulation  before  and 
after  the  steam-blast  eruption  of  Kilauea  in  1924. 
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Four  new  permanent  triangulation  points  as  a  base  net  for  Halemanmaa 
observations  and  three  temporary  points  on  the  rim  of  the  pit  for  map  control 
were  established  by  Mr.  Wingate,  and  work  was  begun  on  a  1,000-foot  con- 
lour  map  of  the  ocean  floor  around  the  entire  Hawaiian  ridge. 

Mr.  Powers  spent  some  time  completing  detailed  mapping  of  the  lava  flows 
of  Hualailai  Volcano  and  in  petrographic  laboratory  studies  and  office  work 
on  a  report  covering  these  studies.  He  made  reconnaissance  trips  to  Mokna- 
weoweo  Crater  on  Mauna  Loa  and  to  Kohala  and  Mauna  Kea  volcanoes  for 
collection  of  specimens,  studied  the  Kilauea  ash  beds,  and  made  observatious 
during  the  activity  of  Halemaumau.  He  prepared  Jointly  with  J.  C  Ripperton 
and  W.  D.  Goto  a  paper  entitled  "  Survey  of  the  physical  features  that  affeii 
the  agriculture  of  the  Kona  District  of  Hawaii,"  which  was  published  a;^  Bnl- 
letin  66  of  the  Hawaii  Agricultural  Experiment  Station. 

A.  B.  Jones  constructed  a  seismologic  laboratory  at  the  observatory  ami 
devised  apparatus  for  regular  determination  of  the  physical  constants  of  tlu* 
seismographs.  Records  of  local  and  distant  earthquakes  and  other  seismic 
movements  were  continuously  kept  up  to  date.  Reports  and  graphs  were^ 
prepared  and  published  showing  seismicity  at  Kilauea  for  the  last  two  and  one- 
half  years.  A  special  study  was  made  of  nine  well-recorded  local  quakes  oii 
Hawaii.  An  expedition  was  made  to  the  southern  Kohala  District  to  seKnt 
locations  for  shock  recorders  and  seismographs.  The  work  of  Mr.  Jones  in 
seismology'  has  resulted  in  improved  methods  of  operating  all  instruments  ainl 
in  securing  more  accurate  results  as  well  as  bringing  the  records  up  to  diiti- 
and  gradually  measuring  the  seismograms  of  past  years — work  which  hns 
been  at  a  standstill  for  some  time. 

Tiie  Hawaiian  Volcano  Research  Association  has  continued  cooperation  in 
the  work  of  the  observatory.  Articles  on  the  work  in  Hawaii  by  naembers 
of  the  section  have  appeared  during  tlie  year  in  the  Volcano  Letter,  issueil 
by  this  association. 

IDAHO 

Investigati<ms  of  certain  mining  districts  and  mineralized  areas  in  Idaho 
are  being  made  by  members  of  the  Geological  Survey  in  cooperation  with  the 
Idaho  Bureau  of  Mines  and  Geology.  Field  work  is  now  in  progress  In  the 
Buffalo  Hump  and  Elk  City  districts,  by  P.  J.  Shenon  and  J.  C.  Reed,  witli 
assistants  from  the  State  bureau.  This  work,  which  was  begun  in  1931  liy 
Mr.  Shenon,  is  expected  to  be  completed  this  year.  Work  in  the  Yellow  Pine 
and  Thunder  Mountain  regions,  begun  in  1931  by  A.  L.  Anderson  and  D.  C. 
Livingston,  Is  being  cpntinued  by  L.  W.  Currier  and  party,  and  a  resurvey  and 
detailed  investigation  of  the  geology  and  mineral  resources  of  the  Boise  Basin 
region  Is  being  made  by  a  party  in  charge  of  Mr.  Anderson.  A  paper  by 
Mr.  Anderson  on  the  genesis  of  mica  pegmatites  of  Latah  County  was  approved 
for  publication  in  Economic  Geology. 

C.  P.  Ross  has  In  hand  for  Survey  publication  reiwrts  on  the  geolog\'  and 
ore  deposits  of  the'Bayhorse  quadrangle  and  some  ore  deix)slt8  in  the  Boi>e 
Basin  and  a  professional  paper  on  south-central  Idaho.  His  report  on  the 
geology  and  ore  deposits  of  the  Casto  quadrangle  was  completed  for  Survey 
publication.  He  preiwired  a  chapter  on  the  igneous  geology  of  Idaho  for  the 
Lindgren  volume  of  the  American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, a  paper  on  the  geology  and  ore  dei»osits  of  the  Thunder  Mountain  dis- 
trict for  outside  publication,  and  a  contribution  on  geology  of  the  Snake  River 
Basin,  with  reference  to  hydrology,  for  inclusion  in  Water-Supply  Paper  657. 

Edward  Sampson  made  some  progress  on  his  reiwrt  on  the  Fend  Oreille 
district. 

O.  R.  Mansfield  continued  work  (»n  his  report  on  the  geology  of  the  Paradise 
Valley  and  Ammon  quadrangles.  He  prepared  a  iJaper  on  further  developments 
in  the  geology  of  southeji stern  Idaho  for  presentation  before  the  Geological  So- 
ciety of  Washington  and  a  paper  on  the  Rocky  Mountain  phosiJliate  field  for  the 
Lindgren  volume. 

Some  progress  was  made  by  W.  C.  Alden  on  his  report  on  glacial  geoloiiy 
and  physiography  of  northern  Idaho. 

A  paiier  on  Miocene  plants  from  Idaho,  by  E.  W.  Berry,  will  l)e  puhlisl>e<l 
in  "  Shorter  contributions  to  general  geology." 

R.  W.  Brown  and  C.  H.  Read  began  the  preparation  of  a  paper  on  si>ecies  *»f 
TempHkya  from  the  Cretaceous  and  Upper  Jurassic  of  Idaho.  Mr.  Brown  has 
in  preparation  a  paper  on  a  Miocene  florule  from  Salmon. 
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The  Cabinet  Grorge  dam,  site  was  examined  and  reported  on  by  J.  T.  Pardee 
for  the  Bureau  of  Reclamation. 

Work  in  the  Afton  quadrangle  is  noted  under  Wyoming. 

ILUNOIS 

The  report  on  the  geology  of  the  Hardin  and  Brussels  quadrangles,  by  W.  W. 
Rubey,  prepared  in  cooperation  with  the  Illinois  Geological  Survey,  was  com- 
pleted and  transmitted  for  State  publication. 

A  paper  on  the  fluorspar  deposits  of  southern  Illinois,  by  E.  S.  Bastin,  is 
included  in  the  guidebook  on  mining  districts  of  the  Eastern  States.  A  paper 
on  the  Quaternary  period  In  the  Mississippi  River  Basin,  by  W.  C.  Alden,  and 
an  annotated  guide  across  Illinois,  by  M.  M.  Leighton  and  G.  E.  Ekblaw,  are 
included  in  the  guidebook  on  glacial  geology  of  the  Central  States  prepared 
under  the  direction  of  Mr.  Alden. 

INDIANA 

A  report  on  two  new  crinoid  genera  from  the  Devonian  and  Silurian  of 
Indiana  is  in  preparation  by  Edwin  Kirk. 

G.  H.  Girty  Is  preparing  a  report  on  the  gastropods  of  the  Spergen  limestone, 
and  P.  V.  Roundy  a  paper  on  PeraparofUtea  from  the  Spergen  limestone. 

The  Indiana  oolitic  limestone  district  is  described  by  G.  F.  Loughlin  in  the 
guidebook  on  mining  districts  of  the  Eastern  States. 

lOlVA 

A  study  of  the  Kinderhook  fauna  is  in  progress  by  G.  H.  Girty  and  J.  S. 
Williams. 

An  annotated  guide  of  eastern  Iowa,  by  G.  F.  Kay,  is  included  in  the  guide- 
book on  glacial  geology  of  the  Central  States. 

KANSAS 

Field  investigation,  including  structural  mapping  of  the  Shoestring  sand 
bodies  and  subsurface  study  of  oil  pools  in  Greenwood  and  adjacent  portions 
of  Butler  and  Lyon  Counties,  was  carried  on  by  N.  W.  Bass,  In  cooperation 
with  the  Kansas  Geological  Survey. 

O.  B.  Read  made  a  study  of  the  Wellington  shale  of  Permian  age  in  the 
vicinity  of  Elmo  and  collected  fossil  plants  from  the  Elmo  limestone. 

R.  C.  Moore  continued  assembling  <lata  for  the  revised  geologic  map  of 
Kansas. 

J.  B.  Reeside,  jr.,  studied  Hydrozoa  from  the  Niobrara  chalk,  and  P.  V. 
Roundy  continued  his  study  of  microfosslls  from  the  Carboniferous  of  Kansas. 

A  guidebook  on  the  Pennsylvanian  of  the  northern  mid-continent  region 
(Kansas,  Oklahoma,  and  Texas)  was  prepared  by  Raymond  C.  Moore. 

LOUISIANA 

Studies  of  salt-dome  cap  rock  and  prt-paratlon  of  the  rei>ort  were  continued 
by  M.  I.  Goldman.  Mr.  Goldman  submitted  for  publication  in  **  Shorter  contri- 
butions to  general  geology  "  a  paper  on  the  origin  of  the  anhydrite  cap  rock 
of  American  salt  domes. 

The  route  of  the  Southern  Pacific  Railroad  in  I^oulsiana  is  being  described  by 
N.  H.  Darton  for  a  geologic  guidebook. 

MAINE 

Arthur  Keith  did  a<lditional  field  work  and  compiled  data  for  the  revision 
of  the  geology  of  Maine  for  the  geologic  map  of  the  United  States  and  presented 
a  paper  on  the  geology  of  Maine  at  the  Tulsa  meeting  of  the  Geological  Society 
of  America. 

MARYLAND 

J^ield  work  on  the  geology  of  Washington  County,  a  cooperative  project  with 
the  Geological  Survey  of  Marylanil,  was  continued  by  G.  W.  Stose. 

R.  W.  Brown  and  C.  B.  Read  are  preparing  a  paper  on  the  Tempshya  from 
the  Cretaceous  and  Upper  Jurassic  of  Maryland  to  be  embodied  in  a  general 
report  on  this  subject. 
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The  coastal  terraces  of  Maryland  are  being  studied  by  C.  W.  Cooke. 

A  guidebook  on  the  Chesapeake  Bay  region,  Maryland  and  Virginia,  was 
prepared  by  L.  W.  Stephenson,  C.  W.  Cooke,  and  W.  C.  Mansfield,  and  a 
iniidebook  on  southern  Maryland  by  Mr.  Cooke.  The  guidebook  on  southern 
iPennsylvanla  and  Maryland,  by  G.  W.  Stose,  A.  I.  Jonas,  and  G.  H.  Asliley, 
Includes  a  description  of  the  geology  on  the  route  from  Washington  to  Harris- 
burg  and  the  route  from  Washington  to  Baltimore  and  York. 

MASSACHUSETTS 

L.  M.  Prlndle  reviewed  In  the  field  portions  of  the  geology  of  the  Taconie 
<)uadrangle  In  connection  with  his  detailed  report  on  this  area.  He  was  accom- 
panied by  B.  B.  Knopf  on  some  of  these  field  trips  for  the  purpose  of  gathering 
data  for  the  revision  of  the  geology  of  western  Massachusetts  for  the  geologic 
map  of  the  United  States.  A  joint  paper  on  the  geology  of  the  Taconlc  quad- 
rangle, covering  the  area  between  tiie  Hudson  River  and  the  Green  Mountains, 
by  Mr.  Prlndle  and  Mrs.  Knopf,  was  approved  for  publication  In  the  American 
Journal  of  Science.  A  guidebook  on  eastern  New  York  and  western  New 
England,  by  C.  R.  Longwell  and  others,  includes  sections  on  the  structure, 
stratigraphy,  and  metamorphism  In  the  disturbed  belt  of  western  MassachuaettB. 

Pleistocene  terraces  of  the  Connecticut  Blver  were  examined  by  C.  W.  Cooke 
in  connection  with  his  studies  of  shore  lines  and  terraces  of  the  Atlantic  coast 

MICHIGAN 

Chapters  on  the  Marquette  range,  by  C.  O.  Swanson  ;  mining  on  the  Marquette 
range,  by  F.  G.  Pardee;  geology,  exploration,  and  mining  in  the  Michigan 
•copper  district,  by  T.  M.  Broderlck;  the  Gogebic  range,  by  W.  O.  Hotchkiss: 
and  mining  in  the  Gogebic  range,  by  F.  G.  Pardee,  form  part  of  the  guidebook 
on  the  Lake  Superior  region  prepared  under  the  direction  of  W.  O.  Hotchkiss. 

Work  in  the  Lake  Superior  iron-ore  district  Is  noted  under  Minnesota. 

MINNESOTA 

Andrew  Lelth,  R.  J.  Lund,  and  Gordon  Atwater  spent  some  time  in  field 
work  in  the  Lake  Superior  Iron-ore  district  for  a  revision  of  the  correlation  of 
the  geologic  formations  of  the  Lake  Superior  region.  A  revised  map  and  report 
are  In  preparation. 

D.  F.  Hewett  examined  manganese  deposits  near  Ely. 

The  Lake  Superior  guidebook  prepared  for  the  International  Geological  Con- 
gress Includes  chapters  on  Duluth  rocks  and  structure,  by  F.  F.  Grout;  the 
Mesabl  range,  by  J.  W.  Gruner;  and  the  Cuyuna  iron-ore  district,  by  Carl 
Zapffe. 

MISSISSIPPI 

Field  mapping  of  the  arenl,  structural,  and  stratigraphlc  geology  of  the 
Jackson,  Florence,  and  I*ehihatchee  quadrangles  was  completed  by  W.  H.  Mon- 
roe, who  also  did  detailed  mapping  In  the  Morton  quadrangle  and  In  the  western 
edge  of  the  Forest  quadrangle  and  made  8Ul)surface  structural  and  stratlgraplik 
studies  of  the  Jackson  gas  field.  Mr.  Monroe  prepared  a  paper  entitled  "  Notes 
on  r)re-Tertiary  rocks  in  deep  borings  at  Jackson,  Miss.,"  and  a  brief  article 
on  earth  cracks  in  Mississippi,  a  phenomenon  noted  by  him  Incident  to  his  field 
work  in  the  Florence  and  Jackson  quadrangles,  for  publication  by  the  American 
Association  of  Petroleum  Geologists. 

Brief  examinations  of  deposits  of  siderite,  bauxite,  and  fuller's  earth  In 
Benton  and  Tippah  Counties  were  made  and  si)ecimens  obtained  by  Mr.  Monroe 
for  D.  F.  Hewett  and  E.  F.  Burchard. 

Publication:  Bulletin  aSl-A.     (See  p.  2.) 

MISSOURI 

Kdwin  Kirk  is  preparing  a  paper  on  minute  crinoids  from  the  Mlsslssippian 
formations  of  Missouri  and  Oklahoma. 

A  report  on  the  Klnderhook  fauna  of  Missouri  and  Iowa  Is  In  preparatioii 
by  J.  S.  Williams  and  (i.  H.  Girty.  In  connection  with  his  studies  of  tlie 
Kinderhook  formation,  Mr.  Williams  did  field  work  near  Louisiana.  Mo.  Bt 
also,  with  members  of  the  Missouri  Bureau  of  Geology  and  Mines,  studied  the 
3ii.ssi.ssii)pian  formations  near  Springfield  and  other  localities  In  the  State. 
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Mr.  Williams  revised  a  manuscript  on  buried  and  resurrected  hills  of  tlie 
central  Ozarks,  prepared  jointly  with  C.  L.  Dske,  for  publication  by  the  Amer- 
ican Association  of  Petroleum  Geologists. 

E.  O.  Ulrich  and  Josiah  Bridge  made  a  field  study  of  some  early  Paleozoic 
sections  with  members  of  the  Missouri  Bureau  of  Geology  and  Mines  and 
studied  fossils  of  the  Cotter  and  Powell  formations  in  connection  with  their 
general  study  of  the  early  Paleozoic  gastropods  of  North  America. 

Chapters  for  the  guidebook  on  mining  districts  of  the  Eastern  States  were 
prepared  on  the  disseminated  lead  districts  of  southeastern  Missouri,  by  H.  A. 
Buehler;  the  iron-ore  ileposits  of  Iron  Mountain,  by  M.  C.  Lake;  the  iron 
deposits  of  Pilot  Knob,  by  Edward  Steidtmann;  and  the  tri-State  zinc-lea<l 
region,  by  Samuel  Weidmnn. 

Study  of  the  Batesville  sandstone  of  Missouri  is  noted  under  Arkansas. 

MONTANA 

Reconnaissance  glacial  and  geomorphlc  studies  of  western  Montana  were 
continued  by  W.  C.  Alden.  The  results  will  be  Included  in  his  report  on  the 
glacial  geology  and  geomorphology  of  western  Montaha,  northern  Idaho,  and 
eastern  Washington,  the  preparation  of  which  progressed  during  the  year. 

The  report  on  the  mining  districts  of  the  Greater  Helena  region,  by  J.  T. 
Pardee  and  F.  C.  Schrader,  was  complete<l  early  in  the  year  and  will  be  pul)- 
lished  as  a  bulletin  of  the  Survey. 

Mapping  of  the  areal  geology  and  examination  of  mines  and  prospects  in 
the  Libby  quadrangle  were  continued  by  Russell  Gibson,  who  also  continued 
office  work  on  his  report. 

A  study  of  the  Pioneer  mining  district,  Powell  County,  is  in  progress  by 
J.  T.  Pardee.  He  also  made  brief  examinations  of  the  manganese  deposits 
at  Phillpsburg,  the  vermiculite  deposits  near  Hamilton.  Ravalli  County,  and 
phosphate  areas  in  Granite  and  Powell  Counties. 

D.  F.  Hewett  reexamined  manganese  deposits  at  Butte. 

Geologic  investigations  of  the  Flathead  mine  and  vicinity,  including  mine 
mapping,  were  made  by  P.  J.  Shenon. 

A.  J.  Collier,  assisted  by  M.  M.  Knechtel  and  F.  S.  Parker,  continued  geologic 
field  studies  in  the  Little  Rocky  Mountains  and  made  reconnaissance  examina- 
tions in  eastern  Montana  to  gather  data  for  the  State  geologic  map.  which  is 
being  compiled  in  cooperation  with  the  Montana  Bureau  of  Mines  and  Geology. 
The  report  on  the  geology  of  the  Little  Rocky  Mountains  and  surrounding 
plans,  by  Messrs.  Collier  and  Knechtel.  has  been  practically  completed,  and 
oflSce  work  on  their  rei»ort  on  the  Md^one  County  lignite  field  was  continued. 

Detailed  mapping  of  the  coal  beds,  structure,  and  stratigraphy  of  a  portion  of 
Coster  County,  primarily  for  the  classification  of  the  lands  as  to  coal,  was  made 
by  a  party  in  charge  of  F.  S.  Parker.  This  is  an  extension  eastward  and 
northward  of  similar  investigations  made  in  previous  years  in  Custer  and 
Powder  River  Counties. 

The  reports  on  the  geology  of  the  Rosebu<l  Creek  coal  field,  Rosebud  and 
Custer  Counties,  by  W.  G.  Pierce,  and  on  the  Richey-Lambert  coal  field,  Rich- 
land and  Dawson  Counties,  by  F.  S.  Parker,  were  nearing  completion  at  the 
end  of  the  .vear.  Mr.  Parker  also  gave  some  time  in  the  office  to  compilation 
of  results  of  his  studies  last  season  in  fluster  County  coal  fields,  and  Mr.  Pierce 
i^'orked  on  his  report  on  Pleistocene  terraces  in  eastern  Montana. 

The  report  on  the  geology  and  ground- water  resources  of  Big  Horn  County 
and  the  Crow  Indian  Reservatlcm.  by  W.  T.  Thoni.  jr.,  G.  M.  Hall,  and  others, 
was  completed  for  publication  as  a  bulletin  of  the  Survey. 

A  guidebook  on  the  Butte  mining  district  was  prepared  by  Eugene  S.  Perry. 

Work  on  the  Fort  Union  and  associated  formations  is  noted  under  North 
Dakota  and  on  the  Rocky  Mountain  phosphate  field  under  Idaho. 

NEVADA 

Work  in  cooperation  with  the  Nevada  Bureau  of  Mines  in  a  study  of  some  of 
the  mining  districts  of  the  State  was  continued.  P^ield  work  in  the  Searchlight 
mining  district  was  carried  on  by  Eugene  Callaghan  and  Harold  Thomas;  the 
brucite  deposits  northeast  of  Luning  were  examined  by  Mr.  Callaghan.  and  a 
beginning  was  made  in  a  reconnaissance  survey  of  the  Eldorado  Canyon 
district.  The  report  on  the  geology  and  ore  deposits  of  the  Tonopah  mining 
district,  by  T.  B.  Nolan,  is  well  a<lvanced.  A  report  on  the  Gold  Range  district 
is  being  prepare<l  by  H.  G.  Ferguson,  ami  short  papers  on  several  mining 
districts  of  eastern  Nevada,  the  fiehl  work  for  which  was  comvjleted  l«,%t  ^^^.^x. 
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are  being  prepared  by  F.  C.  Schrader,  who  also  has  In  preparation  a  report  on 
mining  districts  in  the  Carson  Sink  region.  Mr.  Ferguson's  report  on  tbe 
geology  and  ore  deposits  of  the  Tybo  mining  district  has  been  completed  and 
will  be  submitted  to  the  State  for  publication.  Field  work  for  a  resurvey  of  the 
Eureka  mining  district  was  begun  by  Mr.  Nolan  in  the  early  summer  of  1982. 

Progress  has  been  made  on  the  detailed  reports  on  the  geology  and  ore 
deposits  of  the  Hawthorne  and  Tonopah  quadrangles,  by  H.  Q.  Ferguson,  and 
on  the  geology  and  ore  deposits  of  the  lyanpah  quadrangle  and  the  geology 
of  the  Great  Basin,  by  D.  F.  Hewett. 

Edwin  Kirk  continued  ofl9ce  work  on  his  studies  of  the  Eur^ca  quartxite  of 
the  Great  Basin. 

S.  W.  Muller  collected  fossil  invertebrates  and  made  stratlgraphlc  studies 
of  sections  in  the  Pilot  Mountains,  Garfield  Hills,  Gabbs  Valley  Range,  and 
Eldorado  Canyon  south  of  Dayton. 

T.  B.  Nolan  examined  two  dam  sites  on  the  Walker  Riyer  for  the  Indiiin 
Service. 

A  guidebook  covering  part  of  Nevada  is  noted  under  California. 

Publication:  Professional  Paper  162.    (See  p.  1.) 

NEW  HAMPSHIRE 

Field  examinations  in  southern  New  Hampshire  were  made  by  Arthur  Keitb 
to  aid  in  drawing  geologic  boundaries  for  the  geologic  map  of  the  United  States. 

NEIV  JERSEY 

The  guidebook  on  mineral  deposits  of  New  Jersey  and  eastern  Pennsylvania, 
prepared  under  the  direction  of  C.  P.  Berkey.  contains  chapters  on  zinc  deposit.^ 
near  Franklin,  N.  J.,  and  on  the  area  from  Franklin  Furnace,  N.  J.,  to  eastern 
Pennsylvania,  by  P.  F.  Kerr. 

M.  R.  Campbell,  in  cooperation  with  Florence  Bascom,  made  several  short 
field  trips  to  New  Jersey  in  connection  with  studies  of  gravel  deposits  under  a 
grant  from  the  National  Research  Council. 

A  report  on  the  minerals  of  Franklin  and  Sterling  Hill,  by  Charles  Palache. 
was  submitted  for  publication  as  a  professional  paper  of  the  Sarvey. 

Publications:  Bulletins  828  and  832.    (See  p.  2.) 

NEIV  MEXICO 

Field  mapping  of  the  coal  beds,  stratigraphy,  and  structure  of  the  portion 
of  the  San  Juan  Basin  adjacent  to  the  south  and  east  sides  of  Mount  Taylor, 
begun  in  the  spring  of  1931,  was  continued  by  C.  B.  Hunt  and  party.  In  tbe 
early  summer  of  1932  Mr.  Hunt  made  a  field  study  of  the  structural  relation^^ 
and  the  i^eous  rocks  of  Mount  Taylor  and  the  volcanic  rocks  in  the  Rio  Puerco 
Valley.  He  is  preparing  a  report  on  the  geology  and  fuel  resources  of  the  Mount 
Taylor  region  and  has  submitted  a  short  paper  entitled  "  The  Junction  of  three 
orogenic  types  in  northwest  New  Mexico*'  for  publication  in  the  Journal  of 
the  Washington  Academy  of  Sciences. 

A  report  on  the  geology  and  fuel  resources  of  a  portion  of  the  San  Juan 
Basin  extending  from  (Gallup  eastward  to  Mount  Taylor  was  completed  bj 
J.  D.  Sears. 

A  report  on  the  geology  and  coal  resources  of  an  area  in  San  Juan,  McKinley. 
and  Sandoval  Counties  was  completed  by  C.  H.  Dane,  for  Survey  publicatioa. 
II nd  a  paper  entitled  **  Notes  on  Puerco  and  Torrejon  formaticms,  San  Jutn 
Ba:sin."  was  submitted  by  Mr.  Dane  for  publication  in  the  Journal  of  tlie 
Wasliington  Academy  of  Sciences. 

Tiie  report  on  tlie  geology  and  mineral  resources  of  the  Santa  Rita  district 
lias  been  practically  completed  by  A.  C.  Si>encer,  with  the  assistance  of 
Sidney  Paige,  and  progress  was  made  on  the  report  on  the  geology  and  ore 
deposits  of  the  Magdalena  distiict  by  O.  F.  Loughlln  and  A.  H.  KoschmaiiB. 
A  paper  entitled  "Dissected  sediments  in  the  Magdalena  district"  was  pre- 
pared l)y  Mr.  Koschinann  for  publication  in  the  Journal  of  the  Washington 
Academy  of  Sciences.  S.  G.  Lasky  is  preparing  a  paper  on  mineralogy. 
tontac't  nietaniorphlsni,  and  ore  deposits  of  the  Magdalena  district. 

The  Central  mining  district.  Grant  County,  and  the  Virginia  mining  district 
are  being  studied  by  Mr.  Lasljy  in  cooperation  with  the  New  Mexico  Buimb 
of  Mines. 

W.  B.  Lang  presented  a  review  of  petroleum  developments  in  New  Mexico 
in  10,?1  at  th(^  meeting;  ot  UAe  Xw\ev\cviu  Institute  of  Mining  and  Metallurgical 
Kngineers  in  February,  l^^l. 
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G.  H.  Girty  continued  his  study  of  tlie  Abo  fauna  of  La  Luz  Canyon. 

D.  F.  Hewett  examined  manganese  deposits  near  Deming. 

A  chart  giving  a  correlation  of  the  named  geologic  units  in  New  Mexico, 
by  M.  Grace  Wilmarth,  was  issued. 

(t.  R.  Mansfield  discussed  the  potash  field  of  New  Mexico  and  Texas  in  a 
chapter  for  the  Lindgren  volume  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers. 

Potash  investigations  in  New  Mexico  are  described  on  pages  11-13. 

Several  projects  covering  areas  lying  partly  in  New  Mexico  are  noted  under 
Arizona  and  Texas. 

Publication :  Bulletin  823.    (See  p.  2.) 

NEW  YORK 

Edwin  Kirk  transmitted  for  unofiicial  publication  a  paper  entitled  "An 
early  estimate  of  the  age  of  the  Niagara  Gorge.** 

Mr.  Kirk  made  field  studies  of  the  Middle  Devonian  of  New  York  and  visited 
several  museums  in  the  State  in  a  study  of  Paleozoic  invertebrates.  E.  O. 
Vlrich  and  Josiah  Bridge  visited  Ordovlclan  fossil  localities. 

E.  B.  Knopf  continued  her  studies  of  the  geology  of  the  ancient  metamor* 
])hosed  rocks  in  the  Clove  and  Millbrook  quadrangles. 

A  guidebook  on  the  Paleozoic  stratigraphy  of  New  York,  prepared  under 
the  direction  of  D.  H.  Newland,  includes  the  following  chapters : 
Introduction  and  outline,  by  D.  H.  Newland. 
Albany  to  Bingham  ton,  by  Winifred  Goldring. 
The  Finger  Lake  region,  by  O.  D.  von  Engeln. 
Homell  to  East  Aurora,  by  C.  A.  Hartnagel. 
East  Aurora  to  Niagara  Falls,  by  J.  T.  Sanford. 
Niagara  Falls  and  Gorge,  by  F.  B.  Taylor. 
Niagara  Falls  to  Rochester,  by  C.  A.  Hartnagel. 
The  Rochester  region,  by  H.  L.  Ailing  and  J.  E.  Hoffmeister. 
Rochester  to  Utica,  by  C.  A.  Hartnagel. 
Utica  to  Albany,  by  Rudolf  Ruedemann. 
A  guidebook  on  eastern  New  York  and  western  New  England  includes  chap- 
ters on  the  stratigraphy  and  structure  of  the  Hudson  Valley  and  the  structure 
and  petrology  of  the  anorthosite  and  related  pre-Canibrian  rocks  in  the  Adiron* 
<lack  Mountains. 

Work  in  the  Taconic  quadrangle  is  noted  under  Massachusetts. 

NORTH  CAROUNA 

A.  I.  Jonas  and  G.  W.  Stose  did  field  work  In  the  southern  Appalachian 
region  of  North  Carolina  and  compiled  data  on  the  geology  for  incorporation 
in  the  geologic  map  of  the  United  States  and  the  guidebook  on  the  southern 
Appalachian  region. 

C.  S.  Ross  and  Paul  F.  Kerr  submitted  an  article  on  the  manganese  minerals 
of  a  vein  near  Bald  Knob,  for  publication  in  the  American  Mineralogist. 

Publication :  Geologic  Folio  222.     (See  p.  3.) 

NORTH  DAKOTA 

R.  W.  Brown  completed  the  field  study  of  the  Fort  Union  and  associated  for- 
mations in  western  North  Dakota  and  adjacent  portions  of  Montana  and  Wyo- 
ming with  special  reference  to  the  occurrence  of  the  fossil  flora.  T.  W.  Stanton 
was  associated  with  him  in  the  field  during  the  early  part  of  the  fiscal  year. 

A  chart  giving  the  correlation  of  the  named  geologic  units  in  North  and  South 
Dakota  was  compiled  by  M.  Grace  Wilmarth. 

OHIO 

Tai^ia  Stadnichenko  collected  coal  samples  from  the  Lower  Kit  tanning  beds 
in  coal  mines  in  eastern  Ohio  for  study  of  processes  of  coal  metamorphism. 

OKLAHOMA 

Geologic  mapping  of  the  coal  deposits  of  a  part  of  the  southeastern  Oklahoma 
<.*oal  field,  extending  from  the  McAlester  quadrangle  to  the  Arkansas  line  in 
I^timer  and  Le  Flore  Counties,  was  carried  on  by  T.  A.  Hendricks,  assisted 
l>y  C.  B.  Read.  Mr.  Hendricks  completed  his  report  on  the  geology  and  economic 
resources  of  the  McAlester  quadrangle  and  made  progress  in  the  preparation  of 
a  report  on  the  Wilburton-Poteau  district. 
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In  connection  \\ith  P.  D.  Trask's  study  of  organic  constituents  of  sediments 
from  four  American  oil  fields,  material  from  tlie  Burbank  fiehl  was  collected 
and  studied. 

G.  H.  Girty  continued  office  work  on  Ids  papers  on  the  Morrow  fauna  and 
the  Moorefield  fauna.  P.  V.  Roundy  continued  his  studies  of  the  microfauna^i 
of  the  Sycamore  formation,  Caney  shale,  and  Moorefield  shale  and  worked  on  a 
paper  on  Carboniferous  microfossils  associated  with  Chara  from  well  cores. 

H.  D.  Miser.  N.  W.  Bass,  T.  A.  Hen<lricks,  V.  B.  Read,  and  P.  B.  King 
attended  the  Kansas  Geological  Society  field  conferences  in  the  Arbuekle  and 
Wichita  Mountains,  and  Messrs.  Miser  and  Trask  attended  a  field  excursion  of 
geologists  in  the  Arbuekle  and  Ouachita  Mountains.  Mr.  Miser  prepareil  a 
paper  on  the  Oklahoma  structural  salient  of  the  Ouachita  Mountains  for  the 
meeting  of  the  Geological  Society  of  America  at  Tulsa. 

Ordovician  and  early  Silurian  geologic  sections  in  the  Arbuekle  and  Wichita 
Mountains  were  studied  by  E.  O.  Ulrich  and  Josiah  Bridge,  and  fossil  material 
was  collected  by  them  in  connection  with  their  studies  of  early  Paleoxoic 
gastropods  of  North  America.  C.  B.  Read  collected  fossil  plants  from  the 
Woodford  chert  in  the  Arbuekle  Mountains.  Mr.  Read  is  preparing  a  pai)er  on 
the  fossil  fiora  of  the  Hartshome  sandstone,  of  Pennsylvanian  age. 

P.  V.  Roundy  compiled  data  for  the  Indian  Service  regarding  desirable  sitt»s 
for  gas  wells  in  the  Osage  Indian  Reservation. 

A  guidebook  on  the  Pennsylvanian  of  the  northern  mid-continent  region 
(Kansas,  Oklahoma,  and  Texas)  was  prepared  by  R.  C.  Moore.  A  guidebook 
on  the  petroleum  geology  and  stratigraphy  of  Oklahoma  and  Texas  was  prepariKl 
under  the  direction  of  W.  E.  Wrather. 

Work  by  Edwin  Kirk  on  erinoids  is  noted  under  Missouri,  and  sevt-ral 
projects  lying  partly  in  Oklahoma  are  noted  under  Arkansas. 

OREGON 

In  continuation  of  the  cooperation  with  the  Oregon  State  Mining  Binml, 
field  work  was  done  in  the  mineralized  areas  of  the  Cascade  Mountains  by 
Eugene  Callagban,  and  the  placer  deposits  of  the  western  coast  of  southern 
Oregon  were  examined  by  J.  T.  Pardee.  In  eastern  Oregon  B.  N.  Mtiore 
continued  field  work  on  the  nonmetallie  resources,  making  examinations  of 
limestone  deposits,  coal  mines,  diatomaceous  deposits,  asbestos,  and  puraice 
deposits.  His  report  on  these  resources  Is  practically  eomplete<l.  Substantial 
progress  has  been  made  on  reports  covering  fiehl  work  of  previous  seasons  cm 
these  cooperative  projects,  and  some  of  the  manuscripts  were  eonipleteil  f»»r 
publication.  P.  J.  Shenon's  reports  on  the  Robertson,  Humdinger,  and  Robert  K. 
gold  mines  and  vicinity,  southwestern  Oregon,  which  will  c(»ntain  notes  on  the 
Chieftain  and  Continental  mines.  South  Myrtle  Creek,  by  F.  G.  Wells,  and  on 
the  geology  and  ore  deposits  of  the  Takllma- Waldo  district  have  l>eeu  comiileted 
and  will  appear  in  "  Contributions  to  eccmomlc  geology."  A  report  on  the 
metalliferous  deposits  of  the  Cascade  Range  in  preparation  by  Eugene  CallaiLihan 
will  Include  the  results  of  work  in  the  Bohemia  and  Blue  River  districts. 

Reports  on  the  Oregon  gold  placers  by  J.  T.  Pardee,  the  quicksilver  deposits 
of  southwestern  Oregon  by  F.  G.  Wells,  and  the  copper  deposits  in  the  Squaw 
Creek  and  Silver  Peak  districts  and  in  the  Alnieda  mine  by  P.  J.  Slienon 
are  in  progress.  Mr.  Pardee  also  prepared  a  report  on  the  giH)logy  of  dam 
sites  near  Troy  and  Cloverdale  for  the  conservation  branch. 

The  diatoms  of  eastern  Oregon  are  being  stu<lied  by  K.  E.  Lohman. 

James  Gilluly  completed  his  report  on  the  ore  deposits  of  eastern  Oregon 
ami  a  paper  on  the  origin  of  the  albite  granite  near  Sparta,  for  Survey 
publication,  and  a  pai)er  with  J.  C.  Reed  on  the  heavy  mineral  assemblage 
(►f  some  of  the  plutonic  rocks  of  eastern  Oregon,  for  the  Ameri<'an  Jounuil 
of  Science.  He  continued  preparation  of  a  report  on  the  geology  of  the 
Baker  quadrangle. 

F.  E.  Matthes  prepared  a  revised  de.^criptive  text  for  the  reprint  of  the 
Crater  Lake  topographic  map. 

A  guidebook  on  central  Oregon  was  prei)are(l  bv  R.  W.  Chanev. 

Publication  :  Bulletin  830-A.     (See  p.  2.) 

PENNSYLyANIA 

Work  on  cooperative  projects  with  the  Pennsylvania  Topographic  and 
Geologic  Survey  included  completion  of  the  field  investigations  of  the  geolo^ 
of  the  Hanover  and  York  (vuadrangles,  by  G.  W.  Stose  and  A.  I.  Jonas,  and 
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office  work  on  a  report  to  be  published  as  a  bulletin  of  the  United  States 
Geological  Survey.  Additional  field  work  in  the  New  Cumberland  quadrangle 
was  done  by  Mr.  Stose,  and  his  portion  of  the  text  and  the  geologic  map 
have  been  completed  and  submitted  to  the  State  for  publication.  The  results 
of  studies  on  the  general  structure  of  the  region  of  the  Hellam  Hills,  in  the 
Middletown  and  York  quadrangles,  by  Mr.  Stose  and  Miss  Jonas,  will  be 
submitted  to  some  scientific  periodical. 

Reyision  of  the  manuscript  for  the  report  on  the  geology  of  the  Bellefonte 
(lundrangle,  by  E.  S.  Moore,  was  completed  by  Charles  Butts  for  Survey 
publication,  and  progress  was  made  by  Mr.  Butts  on  his  report  on  the  geology 
and  mineral  resources  of  the  Tyrone  quadrangle. 

G.  B.  Richardson  made  further  field  examinations  and  collected  data  on 
oil  and  gas  development  in  the  Butler  and  Zelienople  quadrangles  for  his 
detailed  report  covering  these  quadrangles,  which  is  nearing  completion. 

In  connection  with  studies  on  the  effect  of  progressive  metamorphism  in 
the  Lower  Kittanning  coal  beds  of  Pennsylvania,  Ohio,  and  West  Virginia, 
Taisia  Stadnichenko  collected  samples  from  these  beds  in  coal  mines  at 
Clymer,  Force,  Gadogan,  Johnston,  and  St.  Michael. 

M.  R.  Campbell  and  T.  A.  Hendricks  made  a  field  trip  to  the  anthracite 
fields  of  Pennsylvania  in  connection  with  their  coal-classification  studies. 

A  guidebook  on  the  mineral  deposits  of  New  Jersey  and  eastern  Pennsyl- 
vania, prepared  under  the  direction  of  C.  P.  Berkey,  contains  the  following 
brief  chapters  on  Pennsylvania : 

The  Bangor-Pen  Argyl  slate  region,  by  C.  H.  Behre,  jr. 

The  Lehigh  Portland-cement  district,  by  B.  L.  Miller. 

Bethlehem  to  Nesquehoning,  by  B.  L.  Miller. 

The  anthracite  field  of  Pennsylvania,  by  M.  R.  Campbell. 

Anthracite  field — Mauch  Chunk  to  Lebanon,  by  G.  H.  Ashley. 

The  Cornwall  iron  mines,  near  Lebanon,  by  W.  L.  Cumings. 

Lebanon  to  Harrisburg,  by  W.  L.  Cumings. 

Geology  of  the  Cornwall  iron  mines,  near  Jjebanon,  by  G.  W.  Stose. 
A  guidebook  on  southern  Pennsylvania  and  Maryland,  by  G.  W.  Stose,  A.  1. 
Jonas,  and  G.  H.  Ashley,  contains  a  section  on  Washington   to  Harrisburg. 
Juniata  River  and  Cornwall  mines. 

Publications:  Bulletins  828  and  829.     (See  p.  2.) 

SOUTH  CAROUNA 

<_•  W.  Cooke  did  field  work  on  the  Cretaceous,  Eocene,  and  Pleistocene  forma- 
tions in  connection  with  the  preparation  of  a  geologic  map  to  accompany  his 
report  on  the  geology  of  the  Coastal  Plain  region  of  South  Carolina  and  con- 
tinued preparation  of  the  general  report  on  the  area. 

The  guidebook  on  the  southern  Appalachian  region  is  noted  under  Alabama. 

SOUTH  DAKOTA 

A  chart  giving  a  correlation  of  the  named  geologic  units  in  North  and  South 
Dakota,  by  M.  Grace  Wilmartli,  was  issued. 

A  guidebook  on  the  Black  Hills,  prepared  under  the  direction  of  C.  C.  O'Harra, 
iontains  the  following  papers: 

General  geology,  by  C.  C.  O'Harra. 

Western  and  northern  Black  Hills,  by  C.  C.  O'Harra  and  J.  P.  Connolly. 

Central  Black  Hills,  by  J.  P.  Connolly. 

White  River  badlands,  by  G.  L.  Jepsen. 

TENNESSEE 

E.  O.  ITlrich  and  Josiah  Bridge  visited  certain  outcrops  of  early  Paleozoic 
f<»rmations  in  eastern  Tennessee  to  gather  data  and  fossils  for  their  general 
study  of  gastrojKKls  of  the  early  Paleozoic  formations  of  North  America. 

Messrs.  Ulrich,  Bridge,  and  Currier  visited  the  zinc-mining  areas  in  northern 
Tennessee  to  determine  the  origin  of  breccias  in  zinc  areas. 

Papers  on  the  Ducktown  mining  district,  by  W.  H.  Emmons,  and  the  Mascot- 
Jefferson  City  zinc  district,  by  M.  H.  Newman,  are  included  in  the  guidebook  on 
mining  districts  of  the  Eastern  States. 

Work  in  the  soutliern  Appalachian  region  is  noted  under  Alabama. 
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TEXAS 

L.  W.  Stephenson  collected  additional  material  in  the  field  from  the  Navarro 
formation  of  Texas,  including  many  new  species  and  some  new  genera,  which 
will  necessitate  revision  of  the  manuscript  for  the  monograph  on  the  Navarro 
fossils  of  Texas  that  is  being  prepared  in  cooperation  with  the  Texas  Bureau  of 
Economic  Geology. 

Julia  Gardner  continued  preparation  of  the  monograph  on  the  Midway  fauna 
of  Texas,  a  cooperative  project  with  the  Texas  Bureau  of  Bconomic  Geology, 
which  is  about  complete  and  will  be  published  as  a  bulletin  of  the  University  (»f 
Texas. 

Field  worlL  in  southern  Texas  was  continued  by  Miss  Gardner  in  connection 
with  the  studies  of  the  Eocene  formations  of  the  State.  In  cooperation  with 
the  water-resources  branch  Miss  Gardner  studied  the  Lower  Tertiary  formations 
of  southern  Texas  and  C.  W.  Cooke  made  field  studies  in  the  vicinity  of 
Houston. 

The  geologic  map  of  Texas,  which  has  been  compiled  by  N.  H.  Darton,  L.  W. 
Stephenson,  and  Julia  Gardner  in  cooperation  with  the  Bureau  of  Ekrouomic 
Geology  of  Texas  and  several  oil  companies  and  other  geologists,  has  been  so  far 
completed  as  to  be  ready  for  the  issuance  of  a  preliminary  uncolored  edition,  a^ 
a  basis  for  criticism  and  revision. 

The  geology  of  the  Marathon  Basin,  including  the  Monument  Springs  and 
Marathon  quadrangles,  will  be  discussed  by  P.  B.  King  in  a  report  for  Survey 
publication  on  which  work  has  been  advanced  during  the  year.  Mr.  Kin}:, 
assisted  by  J.  B.  Knight,  continued  the  field  study  of  the  geology  of  the  Diablo 
Plateau  area.  As  a  by-product  of  his  investigations  In  western  Texas.  Mr. 
King  wrote  for  unofficial  publication  the  following  papers :  '*  Limestone  reefs  in 
the  Leonard  and  Hess  formations,"  American  Journal  of  Science ;  *'  Possible 
Silurian  and  Devonian  strata  in  the  Van  Horn  region,"  Bulletin  of  the  Ameri- 
can Association  of  Petroleum  Geologists ;  **  Large  boulders  of  the  Raymond 
formation  of  west  Texas,"  and  **  Permian  limestone  reefs  in  the  Van  Horn 
region  of  Texas,"  Bulletin  of  the  Geological  Society  of  America;  and  an  ab- 
stract of  a  paper  on  Paleozoic  folding  in  trans-Pecos  Texas,  for  the  Atmerican 
Association  of  Petroleum  Geologists.  The  last-mentioned  paper  will  be  revise 
and  enlarged  for  Survey  publication. 

The  manuscript  of  a  report  on  the  geology  of  the  Rio  Grande  region  of 
Texas,  by  A.  C.  Trowbridge,  was  revised,  additional  data  by  L.  W.  Stephenson 
and  Julia  Gardner  were  included,  and  the  paper  was  transmitted  for  publicii 
tion  as  a  bulletin  of  the  Survey. 

The  coastal  terraces  of  Texas  will  be  described  in  a  paper  which  C.  W.  Cooke 
is  preparing  on  the  coastal  terraces  of  the  Atlantic  and  Gulf  States. 

In  connection  with  studies  of  organic  constituents  of  sediments  from  some 
American  oil  fields,  P.  D.  Trask,  assisted  by  W.  R.  Keyte  for  the  American 
Petroleum  Institute,  visited  the  eastern  Texas  oil  field  to  procure  samples. 

A  paper  by  Josiah  Bridge  and  0.  L.  Dake,  entitled  **The  subdivision  and 
correlation  of  the  Ellenburger  limestone  "  was  submitted  for  publication  in  tlie 
Bulletin  of  the  Geological  Society  of  America. 

A  cooperative  investigation  including  field  mapping  of  the  structure  of  the 
Clitfside  dome  and  surrounding  area  in  Potter  County  was  made  by  N.  W.  Bass 
for  the  Bureau  of  Mines,  and  the  report  was  completed  and  sent  to  that  bureau. 

A  paper  by  F.  S.  MacNeil  on  a  new  genu.s  of  fresh-water  mussels  from  the 
Catahoula  sandstone  of  Texas  was  approved  for  publication  in  the  Bulletin 
of  the  American  Association  of  Petroleum  Geologists. 

Study  of  the  Ostracoda  of  the  Marble  Falls  limestone  was  continued  by 
P.  V.  Roundy. 

A  guidebook  on  western  Texas  and  tlie  Carlsbad  Caverns  was  written  by 
N.  H.  Darton,  P.  B.  King,  and  B.  H.  Haigh,  Mr.  Darton  having  prepared  the 
part  relating  to  the  Guadalupe  Mountains,  Carlsbad  Caverns,  and  El  Paso 
region,  and  Messnt.  King  and  Haigh  the  portions  on  the  Marathon  and  Glas9 
Mountains,  Diablo  Plateau,  and  Hueco  Mountains.  A  guidebook  on  the 
l)etroleum  geology  and  stratigraphy  of  Oklahoma  and  Texas  was  prepared  under 
the  direction  of  W.  E.  Wrather,  and  one  on  the  Pennsylvanian  of  the  northern 
mid-continent  region  by  R.  C.  Moore. 

Work  on  potash  is  described  on  pages  11-13,  and  several  projects  including 
work  in  Texas  are  noted  under  Arkansas  and  Louisiana. 
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UTAH 

L.  A.  Baker,  assisted  by  D.  A.  Andrews  and  party,  continued  detailed  areal 
I  structural  mapping  in  the  southern  part  of  the  Green  River  Desert  in 
ery  and  Wayne  Counties. 

teports  for  Survey  publication  on  the  geology  of  the  Salt  Valley  anticline  and 

northwestern  flank  of  the  Uncompahgre  Plateau,  Grand  County,  by  C.  H. 

le,  and  one  on  the  Monument  Valley-Navajo  region  of  San  Juan  County,  by 

A.  Baker,  are  nearly  completed.  Mr.  Baker  continued  oflBce  work  on  his 
ort  on  the  geology  of  the  Green  River  Desert  and  the  eastern  flank  of  the 
L  Rafael  Swell.  The  report  on  the  geology  and  oil  possibilities  of  the  south- 
tern  part  of  the  Moab  district,  Grand  and  San  Juan  Counties,  was  completed 
Mr.  Baker  for  publication  as  a  bulletin  of  the  Survey. 

2.  M.  Spieker  extended  his  field  mapping  and  study  of  the  coals,  stratigraphy, 

I  structure  of  a  portion  of  the  Wasatch  Plateau  and  continued  ofllce  work  on 

orts  in  hand  covering  his  investigations  of  several  seasons  in  this  region, 

Ich  will  include  a  paper  on  coal  resources,  a  discussion  of  the  glacial  geology, 

I  a  professional  paper  on  the  general  geology  and  mineral  resources  of  the 

ion. 

I.  B.  Gregory  did  field  work  in  the  Colorado  Plateau  region  of  southern  Utah 

connection  with  gathering  material  for  a  guidebook  and  in  furthering  his 

dies  on  correlation  of  the  geologic  formations  of  this  region. 

L  paper  by  R.  W.  Brown  on  recognizable  species  of  the  Green  River  flora  of 

orado,  Utah,  and  Wyoming  was  completed  for  inclusion  In  "  Shorter  con- 

^utlons  to  general  geology." 

lie  report  on  the  geology  of  the  portion  of  the  Book  Cliffs,  Utah,  between 

inyside  and  the  Colorado  State  line,  by  D.  J.  Fisher,  was  transmitted  for 

Plication  as  a  bulletin  of  the  Survey. 

lie  report  on  the  geology  and  ore  deposits  of  the  Gold  Hill  quadrangle  by 

B.  Nolan  is  nearly  completed. 

!dwin  Kirk  completed  the  draft  of  a  paper  on  the  Eureka  quartzite  of  the 

at  Basin. 

tudies  of  the  species  of  TempHkya  from  the  Cretaceous  and  Upper  Jurassic 

[nations  are  being  made  by  R.  W.  Brown  and  C.  B.  Read. 

.  guidebook  on  the  Great  Salt  Lake  region,  prepared  under  the  direction  of 

d.  Bout  well,  contains  the  following  papers : 

Geography,  by  J.  C.  Alter. 

Geomorphology,  by  W.  M.  Davis. 

Stratigraphy,  by  A.  A.  L.  Mathews. 

Geologic  structure  and  geologic  history,  by  Paul  BiUingsley. 

Economic  geology,  by  J.  M.  Boutwell. 

Wasatch  front,  by  J.  M.  Boutwell. 

Bingham  mining  district,  by  R.  N.  Hunt. 

Stratigraphy  in  the  central  Wasatch  and  western  Uinta  Mountains,  by 
J.  M.  Boutwell. 

Park  City  mining  district,  by  J.  M.  Boutwell. 

Cottonwood  region,  by  J.  M.  Boutwell. 

Mount  Timpanogos,  by  M.  O.  Hayes. 

Tlntic  mining  district,  by  Paul  Billingsley  and  G.  W.  Crane. 

Salt  Lake  City  to  Montpelier,  Idaho,  by  G.  R.  Mansfield. 

The  dinosaur  quarry  of  eastern  Utah,  by  F.  J.  Pack. 
L  guidebook  on  the  Colorado  Plateau  region  was  prepared  by  H.  E.  Gregory, 
'/orrelation  of  the  Jurassic  sandstone  is  noted  under  Arizona,  work  in  the 
dger  Basin  under  Wyoming,  and  work  in  the  Rocky  Mountain  phosphate 
lis  under  Idaho.    Work  on  potash  in  Utah  is  described  on  page  12. 
Publications:  Professional  Papers  164  and  168.     (See  p.  1.) 

VERMONT 

irthur  Keith  contributed  corrections  and  revisions  of  the  geologic  bounda- 

I  of  Vermont  for  the  geologic  map  of  the  United  States. 

L  guidebook  by  C.  R.  Longwell  and  others,  covering  eastern  New  York  and 

rtem  New  England,  includes  descriptions  of  geologic  features  in  western 

•mont,  by  Mr.  Keith  and  E.  B.  Knopf.     A  paper  on  the  stratigraphy  and 

icture  of  northwestern  Vermont  by  Mr.  Keith  was  approved  for  publication 

the  Washington  Academy  of  Sciences. 

^ork  in  the  Taconic  quadrangle  is  noted  under  Massachusetts. 


30  FIFTY-THIRD  REPORT  OF  GEOLOGICAL  SURVEY 

VIRaSiA 

The  field  work  in  the  study  of  the  geology  of  the  soathwestem  Virginia  linc 
and  lead  region  carried  on  by  L.  W.  Currier  in  cooperation  with  the  Virginia 
Geological  Survey  was  completed,  and  the  report,  which  will  be  published  bj 
the  State,  is  about  ready  for  transmittal. 

Areal  mapping  of  the  Appalachian  Valley  of  Virginia  by  Charles  Butts,  a 
project  which  has  been  under  way  for  several  years  in  cooperation  with  the 
Virginia  Geological  Survey,  was  completed,  and  the  manuscript  geologic  map  was 
finished  by  Mr.  Butts  and  transmitted  to  the  State  geologist  for  publication. 

Field  work  in  the  Abingdon  quadrangle  is  in  progress  by  Mr.  Butts  in  coop- 
eration with  the  State.  This  work  comprises  revision  and  completion  of  work 
started  by  G.  W.  Stose  several  years  previously. 

E.  O.  Ulrich  and  Josiah  Bridge  made  field  examinations  of  outcrops  of  some 
early  Paleozoic  formations  to  gather  data  for  their  general  studies  of  the  early 
Paleozoic  gastropods  in  North  America.  J.  S.  Williams  made  a  brief  field  study 
of  Carboniferous  formations  in  the  southern  part  of  the  State. 

A  field  study  of  the  titanium  deposits  was  made  by  C.  S.  Ross  in  connection 
with  his  work  on  the  southern  Appalachian  copper  deposits. 

A  guidebook  to  the  Chesapeake  Bay  region  was  prepared  by  L.  W.  Stephenson, 
C.  W.  Cooke,  and  W.  C.  Mansfield,  and  a  guidebook  to  northern  Virginia,  pre- 
pared under  the  direction  of  Arthur  Bevan,  includes  the  following  papers: 
Introduction,  by  Arthur  Bevan. 

Geomorphology  of  the  Piedmont  region,  including  The  composite  pene 
plain  of  the  Virginia  Piedmont,  by  M.  R.  Campbell,  and  Itinerary,  by 
Arthur  Bevan. 
Charlottesville  to  West  Virginia  by  way  of  Waynesboro,  Staunton,  ami 
Monterey,  by  Charles  Butts,  including  Pre-Cambrian,  by  A.  I.  Jona^. 
Titanium  deposits  of  the  Roseland  district,  by  C.  S.  Ross. 
Talc  and  soapstone  deposits  of  Virginia,  by  J.  D.  Burfoot,  jr. 

IVASHiNCTON 

Some  progress  was  made  by  W.  C.  Alden  on  the  report  on  the  glacial  geology 
and  geomorphology  of  eastern  Washington. 

A  brief  examination  of  the  Metaline  mining  district  was  made  by  J.  T.  Pardee. 
He  also  prepared  reports  for  the  conservation  branch  on  the  geology  of  dam 
sites  on  the  South  Fork  of  the  Nooksack  River  and  the  Queets  River  and  near 
Ray's  Ferry  and  examined  for  the  water-resources  branch  ground-water  oc- 
currences at  the  Puget  Sound  Navy  Yard. 

E.  W.  Berry  studied  fossil  plants  from  the  Latah  formation  of  Grand  Coulee. 

A  guidebook  on  the  channeled  scabland  was  prepared  by  J  H.  Bretz. 

Publication :  Professional  Paper  170-C.     (See  p.  2.) 

IVEST  VIRGINIA 

Work  on  the  I^wer  Kittannlnji:  coal  beds  is  noted  under  Pennsylvania. 

WISCONSIN 

A  guidebook  on  tlie  glacial  geology  of  the  Central  States,  prepared  under 
the  direction  of  W.  C  Alden,  contains  an  annotated  guide  of  southern  Wis- 
consin, by  E.  F.  Bean,  F.  W.  Thwaltes,  and  W.  C.  Alden.  The  guidebook  ofl 
the  Lake  Superior  region,  with  an  introduction  by  C.  K.  Leith,  contains  papen 
on  the  Gogebic  range,  by  W.  O.  Hotchkiss :  mining  in  the  Gogebic  range,  by 
F.  G.  Pardee ;  and  Gogebic  range  to  Duluth.  by  H.  R.  Aldrich. 

Work  in  the  Lake  Superior  iron-ore  region  is  noted  under   Minnesota. 

WYOMING 

The  detailed  geologic  field  study  of  phosphate  occurrences  in  the  Alton  quid- 
rangle  was  continued  by  W.  W.  Rubey  and  J.  S.  Williams,  and  a  conferenct 
in  the  quadrangle  was  held  with  G.  R.  Mansfield.  Several  more  seasons  wiB 
be  required  to  complete  the  field  work.  Paleontologic  studies  on  OrdovlciaB 
and  Devonian  fossil  collections  were  made  by  Edwin  Kirk. 

Reports  for  Survey  publications  are  in  preparation  by  W.  H.  Bradley  on  fl* 
geomorphology  of  the  north  flank  of  the  Uinta  Mountains  and  on  Tertitry 
rocks  of  the  Green  River  Basin. 

Samples  from  wells  in  and  around  the  Salt  Creek  oil  field  were  collected  by 
P.  D.  Trask  for  study  in  connection  with  his  work  on  organic  constituents  of 
sediments  from  four  Ametlcaw  oU  fields. 
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R.  W.  Brown  completed  a  paper  on  fossil  plants  from  the  Aspen  shale  in 
southwestern  Wyoming  for  publication  in  the  Proceedings  of  the  United  States 
National  MuseunL 

Mr.  Brown  and  G.  B.  Bead  collected  data  on  Tempikya  from  the  Cretaceous 
and  Upper  Jurassic  rocks  with  particular  reference  to  the  Wayan  and  Aspen 
formations  of  southwestern  Wyoming. 

G.  B.  Mansfield  made  a  geologic  examination  and  prepared  a  report  for  the 
conservation  branch  on  dam  sites  in  the  canyon  of  the  South  Fork  of  the  Snake 
Biver. 

A  guidebook  to  the  Yellowstone-Beartooth-Big  Horn  region,  prepared  under 
the  direction  of  B.  M.  Field,  contains  the  following  papers : 
Introduction,  by  W.  T.  Thom,  jr. 
Stratigraphy,  by  J.  G.  Bartram. 
Begional  structural  relations,  by  W.  T.  Thom,  jr.,  B.  T.  Chamberlin,  and 

W.  H.  Bucher. 
Geologic  history,  by  Arthur  Bevan,  Eliot  Blackwelder,  N.  M.  Fenneman, 

B.  M.  Field,  and  W.  T.  Thom,  jr. 
Yellowstone  National  Park,  by  B.  M.  Field. 
Hot  Springs  of  Yellowstone  Park,  by  E.  T.  Ailen. 
Mammoth  Hot  Springs  to  Grand  Canyon  of  the  Yellowstone,  by  B.  M. 

Field. 
Grand  Canyon  of  the  Yellowstone  to  Boosevelt  Lodge,  by  B.  M.  Fidd. 
Boosevelt  Lodge  to  east  entrance  of  Yellowstone  Park,  by  B.  M.  Fl^d. 
East  entrance  of  Yellowst(Mie  Park  to  Cody,  by  W.  T.  Thom,  jr.,  R.  M. 

Field,  B.  T.  Chamberlin,  and  W.  H.  Bucher. 
Cody  to  Bed  Lodge,  by  W.  T.  Thom,  jr.,  B.  T.  Chamberlin,  W.  H.  Bucher, 

W.  J.  Sinclair,  and  G.  L.  Jepsen. 
Bed  Lodge  area,  by  N.  M.  Fenneman,  Erling  Dorf,  W.  J.  Sinclair,  and 

G.  L.  Jepsen. 
Bed  Lodge  to  Beartooth  Butte  and  return,  by  Arthur  Bevan  and  Brling 

Dorf. 
Bed  Lodge  to  Billings  by  way  of  Pryor  Gap,  by  W.  T.  Thom,  jr.,  N.  M. 

Fenneman,  B.  T.  Chamberlin,  and  W.  H.  Bucher. 
Pryor  Gap  to  Sheridan,  by  B.  T.  Chamberlin,  W.  H.  Bucher,  and  W.  T. 

Thom,  jr. 
Paleocene  and  Eocene  formations  and  faunas  of  the  northern  part  of 

the  Big  Horn  Basin,  by  W.  J.  Sinclair  and  G.  L.  Jepsen. 
History  of  petroleum  development  in  the  Big  Horn  Basin  region,  by  W.  B. 

Emery. 
Gravity  data,  by  William  Bowie. 
Other  work  in  Wyoming  is  noted  under  Colorado,  Idaho,  and  North  Dakota. 

M/SSlSSIPPi  VALLEY 

Investigation  of  the  geomorphic  history  of  the  head  of  the  Mississippi  embay- 
ment  was  continued  by  F.  E.  Matthes.  This  included  studies  of  the  uplands 
from  the  vicinity  of  Poplar  Bluif  to  Cape  Girardeau,  Mo.,  thence  south  to  New 
Madrid,  Mo.,  and  in  the  vicinity  of  Beelfoot  Lake,  Tenn.  Mr.  Matthes  has  made 
progress  on  his  report  on  diversion  of  the  Mississippi  Biver  across  Crowleys 
BIdge. 

FOREIGN  COUNTRIES 

B.  O.  Ulrich  and  Josiah  Bridge  made  brief  field  examinations  of  fossil  locali- 
ties in  eastern  Canada  in  connection  with  their  studies  of  fossil  distribution  in 
North  America.  C.  B.  Bead  prepared  a  paper  on  new  species  of  Dado(tylOfu 
from  the  Permian  of  Shensi,  China.  A  paper  by  C.  W.  Cooke  entitled  "Why 
the  Mayan  cities  of  the  Peten  district,  Guatemala,  were  abandoned"  was 
published  in  the  Journal  of  the  Washington  Academy  of  Sciences.  Coopera- 
tion with  the  National  Besearch  Council  was  given  by  Julia  Gardner  in  a  study 
of  Mexican  Tertiary  fossils.  Fossil  collections  from  Bolivia,  Brazil,  and  Puerto 
Bico  were  reported  upon  by  Edwin  Kirk  and  J.  B.  Beeside,  jr. 

GENERAL  STUDIES 

Mineralogic,  structural,  stratigraphic,  and  paleontologic  studies  of  a  general 
nature  or  covering  broad  areas  have  been  carried  on  during  the  year  by  many 
of  the  geologists.  These  include  studies  on  the  source  rocks  of  petroleum,  by 
P.  D.  Trask,  in  cooperation  with  the  American  Petroleum  Institute;  origin 
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and  constitation  of  coal  and  carbonaceous  shale,  by  Taisia  Stadnlch^iko; 
classification  of  coals,  by  David  White  and  M.  R.  Oampbell;  copper  depostti 
of  the  southern  Appalachian  region,  by  G.  S.  Boss;  stmctnral  relation  of  lead 
and  zinc  deposits  in  the  Appalachian  belt,  by  L.  W.  Carrier ;  structural  geologj 
of  the  Great  Basin,  by  D.  F.  Hewett ;  occurrence  of  manganese  in  the  United 
States,  by  D.  F.  Hewett ;  early  Paleozoic  gastropods,  by  B.  O.  Ulrich  and  Josiah 
Bridge ;  early  Paleozoic  cephalopoda,  by  B.  O.  Ulrich,  A.  F.  Foerste,  and  Josiah 
Bridge ;  lower  Paleozoic  stratigraphy  of  the  upper  Mississipi^  Valley,  by  B.  0. 
Ulrich ;  Maquoketa  fauna  of  the  Mississippi  Valley,  by  B.  O.  Ulrich  and  A.  F. 
Foerste;  Upper  Cretaceous  Foraminifera  of  the  Gulf  Coastal  Plain,  by  J.  A 
Cushman  and  L.  G.  Henbest;  Devono-Carboniferous  faunas,  by  G.  H.  Girty; 
the  genus  Productus,  by  G.  H.  Girty  and  J.  S.  Williams;  the  OBtracoda  and 
Carboniferous  microfossils,  by  P.  V.  Boundy;  a  new  genus  of  CycadoflllcaleB, 
by  C.  B.  Bead;  Rototinnula,  a  new  genus  of  fossil  plants  from  the  upper 
Paleozoic,  by  C.  B.  Bead ;  the  Jackson  group,  by  C.  W.  Cooke ;  and  Pleistocene 
shore  lines  by  C.  W.  Cooke.  B.  F.  Burchard  compiled  data  on  the  fluorsfpar 
deposits  in  the  western  United  States  for  use  by  the  Bureau  of  liines.  F.  S. 
Matthes  prepared  for  the  National  Besearch  Council  conunittee  on  sedimenta- 
tion a  paper  on  glacial  sediments  in  the  Mississippi  Valley. 

The  following  papers  giving  results  of  general  studies  were  completed  daring 
the  year  for  publication  by  the  Geological  Survey : 

Cushman,  J.  A.,  Upper  Eocene  Foraminifera  of  the  southeastern  United  States 
(professional  paper). 

Cushman,  J.  A.,  and  CahiU,  B.  C,  Miocene  Foraminifera  of  the  Ooastal  Plain 
of  the  eastern  United  States  (Shorter  contributions  to  general  geology). 

Howe,  M.  A.,  The  geologic  importance  of  the  lime-secreting  algae,  with  t 
description  of  a  new  travertine-forming  organism  (Shorter  contrlbatloiis  to 
general  geology). 

King,  P.  B.,  Structural  geology  of  the  United  States  (International  GeologiCBl 
Congress  guidebook). 

Beeside,  J.  B.,  Jr.,  Stratigraphic  nomenclature  In  the  United  States  (Interna- 
tional G^logical  CJongress  guidebook). 

The  following  papers  were  completed  or  published  in  technical  jonmals : 

Anderson,  A.  L.,  Notes  on  the  oxidation  of  Jameaonite,  sphalerite*  and  tetn- 
hedrite.    Bconomic  Geology. 

Anderson,  A.  L.,  Occurrence  of  giant  homblendite.    Journal  of  €re<^ogy. 

Brown,  B.  W.,  A  Cretaceous  sweet  gum.    Botanical  Gazette. 

Butler,  B.  S.,  Influence  of  the  composition  of  the  r^laced  rock  on  the  min- 
erals formed  in  metasomatic  replacement  associated  with  ore  deposits.  Eco- 
nomic Geology. 

Campbell,  M.  B.,  Coal  work  carried  on  by  the  Geological  Survey.  United 
States  Daily. 

Cooke,  C.  W.,  Tentative  correlation  of  American  glacial  chronology  with  tlie 
marine  time  scale.    Journal  of  the  Washington  Academy  of  Sdenoes. 

Cooke,  C.  W.,  The  seven  coastal  terraces  in  the  Southeastern  States.  Jourml 
of  the  Washington  Academy  of  Sciences. 

Gardner,  Julia,  and  Bowles,  Edgar,  The  distribution  of  the  Veneriom^k 
planicosta  group  in  the  American  lower  Eocene.    Journal  of  Paleontology. 

Gardner,  Julia,  and  Bowles,  Edgar,  An  inverted  hinge  in  a  left  valve  of  tlM 
Venerioardia  planioosta  group.    Journal  of  Paleontology. 

Girty,  G.  H.,  New  Carboniferous  invertebrates.  Journal  of  the  Washlngtsi 
Academy  of  Sciences. 

Goldman,  M.  I.,  Discussion  of  authors*  abstracts    Science. 

Henbest,  L.  G.,  The  species  Endothyra  baUeyi  (Hill).  Ck>ntribations  tarn 
the  Cushman  Laboratory. 

Jonas,  A.  I.,  Structure  of  the  metamorphic  belt  of  the  southern  AppalacbiaaL 
American  Journal  of  Science. 

Loughlin,  G.  F.,  Nonf errous  metal  deposits.    United  States  Dally. 

Levering,  T.  S.,  Field  evidence  to  distinguish  overthrust  from  underthrustiii^ 
Journal  of  Geology. 

Mansfield,  G.  R.,  Remarkable  luxuriance  of  marine  vegetation  in  early  geo- 
logic time.     Science  Service. 

Matthes,  F.  E.,  Matthes's  studies  in  the  Mississippi  Valley  (summer  of  1932). 
Journal  of  Geography. 

Matthes,  F.  E.,  Mountain  glaciers  and  their  work.  Home  Geographic 
Monthly. 
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Miser,  H.  D.,  Geologic  studies  of  petroleum,  natural  gas,  and  helium.  United 
States  Daily. 

Ross,  0.  S.,  Clay  minerals.    American  Ceramic  Society. 

Rubey,  W.  W.,  Settling  velocities  of  gravel,  sand,  and  silt  particles.  Amer- 
ican Journal  of  Science. 

Shenon,  P.  J.,  Chalcopyrite  and  pyrrbotite  inclusions  in  sjdialerite.  Amer- 
ican Mineralogist. 

Shenon,  P.  J.,  A  massive  sulphide  deposit  of  hydrothermal  origin  in  serpen- 
tine.   Bconomic  Geology. 

Shenon,  P.  J.,  A  curious  occurrence  with  platinum.  Engineering  and  Mining 
Journal. 

Gushman,  J.  A.,  The  Foraminifera  of  the  Saratoga  chalk.  Journal  of 
Paleontology. 

Trask,  P.  D.,  Origin  and  environment  of  source  sediments ;  Sunmiary  of  work 
of  1981-^2.    American  Petroleum  Institute. 

Trask,  P.  D.,  Deposition  of  organic  matter  in  recent  sediments.  American 
Assodatton  of  Petroleum  Geologists. 

Trask,  P.  D.,  Belation  of  calcium  carbonate  content  of  sediments  to  salinity 
of  the  surface  water  (abstract  presented  at  Tulsa  meeting).  Geological  Society 
of  America. 

Williams,  J.  S.,  and  Rowley,  R.  R.,  Unique  coloration  of  two  Mississippian 
brachiopods.    Journal  of  the  Washington  Academy  of  Sciences. 

Contributions  of  general  scope  for  the  Lindgren  volume  of  the  American 
Institute  of  Mining  and  Metallurgical  Bngineers  include  the  following  papers: 

Ore  deposits  as  related  to  stratigraphy,  structure,  and  igneous  geology  in  the 
western  United  States,  by  B.  S.  Butier. 

Manganese  in  western  hydrothermal  deposits,  by  D.  F.  Hewett  and  J.  T. 
Pardee. 

Mesothenuial  tungsten  deposits  of  the  western  United  States,  by  T.  S. 
Liovering. 

Pre-Cambrian  iron  ores,  by  T.  S.  Levering;  Mesothermal  silver-lead-zinc 
veins,  by  B.  T.  McKnight. 

Epithermal  precious-metal  deposits  of  the  Western  States,  by  T.  B.  Nolan. 

Bpithermal  quicksilver  deposits  of  the  Cordilleran  region,  by  C.  P.  Ross. 

Antimony,  by  F.  C.  Schrader. 

Molybdenum,  by  J.  W.  Vanderwilt 

Publications:  Professional  Paper  170-B;  Bulletin  838.    (See  p.  2.) 

WORK  IN  PETROLOGY 

The  work  in  petrology  comprises  three  distinct  phases — ^the  prep- 
aration of  tiiin  and  poushed  sections  of  material  to  be  studied  under 
the  microscope,  the  study  and  identification  of  rocks  and  minerals, 
and  the  application  of  petrographic  methods  to  geologic  problems. 

The  grmding  laboratory  of  the  section  of  petrology  during  the 

?ear  made  2,501  thin  sections,  polished  477  specimens,  and  sawed 
7  specimens.  Of  these  about  100  thin  sections  and  75  polished 
specimens  were  of  coals,  which  present  unusual  difficulties  in  the 
production  of  specimens  satisfactory  for  microscopic  study.  Over 
600  thin  sections  were  of  clay,  soils,  friable  sands,  and  salt,  all  of 
-which  require  special  technic  in  preparing. 

A  large  portion  of  the  time  of  the  section  of  petrology  is  devoted 
to  the  determination  of  rocks  submitted  to  the  Geological  Survey  by 
people  throughout  the  country,  by  oil  geologists,  and  by  those  inter- 
ested in  mining,  and  in  cooperative  work  with  various  States, 

J.  J.  Glass  caUbrated  the  materials  for  35  sets  of  index  of  refraction  media 
for  use  by  geologists,  aided  in  the  identification  of  specimens,  and  partly  com- 
pleted a  detaUed  study  of  two  pegmatites  near  Amelia,  Va.,  and  of  the  optical 
properties  of  the  mineral  inesite. 

A  paper  on  the  manganese  minerals  of  a  vein  near  Bald  E^nob,  N.  O.,  by 
i  Clarence  S.  Boss  and  Paul  F.  Kerr,  was  published  in  the  American  Mineralogist. 


34  FIFTY-THIBD  BEPOBT  OF  GEOIiOGICAL  SUBVEY 

WORK  IN  CHEMISTRY  AND  PHYSICS 

The  work  in  chemistry  and  physics  includes  tests  necessary  for 
the  determination  of  rocks,  ores,  and  minerals  collected  or  received 
by  the  Geological  Survey,  qualitative  and  quantitative  analyses  of 
specimens  and  samples  collected  by  geologists,  and  researches  relat- 
ing to  problems  in  geology  on  which  the  Greological  Survey  is 

Work  Id  connection  with  tlie  special  5-year  appropriation  for  potash  investiga- 
tions is  described  on  pages  11-13.  W.  T.  Schaller  has  partly  prepared  a  report 
on  the  mineralogy  of  the  mine  of  the  United  States  Potash  Co..  near  Carlsbad,  N. 
Mez.  Chemical  analyses  of  potash  samples  were  made  by  R.  K.  Bailey,  I*.  T. 
Richardson,  E.  T.  Erickson,  and  J.  J.  Fahey.  Some  weU  logs  were  made  by  B.  K. 
Bailey  in  Roswell,  N.  Mez.,  and  others  after  he  retomed  to  Washington.  A 
few  cores  were  examined  petrographically  by  Mr.  Fahey,  but  most  ci  the 
petrographic  work  on  potash  was  done  by  F.  C.  Calkins.  For  several  wells 
Mr.  Calkins  has  edited  aU  available  information,  conrtsting  of  different  reports 
by  himself,  permittees,  chemists,  petrograph^rs,  and  geologists,  and  combined 
it  into  a  single  report  for  each  welL 

Three  lines  of  investigation  were  carried  (m  by  P.  G.  Nutting — (1)  determi- 
nation of  the  porosity  and  permeability  of  oil  sands,  (2)  thermal  dehydration 
of  different  minerals,  and  (3)  study  of  the  absorptive  power  of  days  as  deter- 
mining their  capacity  to  bleach  or  clarify  oils.  This  property  of  clays  seems 
to  indicate  distinct  differences  in  their  chemical  and  physical  make-up,  but 
it  is  too  soon  yet  to  say  exactly  what  constituents  or  structures  give  the  diTs 
the  properties  observed. 

C.  E.  Van  Orstrand  made  temperature  tests  in  deep  wells  in  CalifonUt, 
Michigan,  Kentucky,  and  West  Virginia.  As  a  result  of  his  discovery  serertl 
years  ago  of  a  variation  of  temperature  with  structure  in  several  oil  fields, 
chiefly  in  Wyoming,  the  American  Petroleum  Institute  initiated  a  research  od 
the  subject  extending  over  a  period  of  five  years.  The  field  work  has  been 
completed,  and  several  reports  on  the  subject  have  been  published.  In  the 
office  Mr.  Van  Orstrand  studied  special  theoretical  problems  on  the  flow  of  hett 
in  tlie  crust  of  the  earth.  He  was  assisted  in  this  research  by  H.  C.  Splcer, 
who  carried  out  an  elaborate  series  of  computations  on  the  flow  of  heat  firom 
dikes  and  other  geologic  features. 

Identifications  of  specimens  sent  in  by  persons  not  officially  connected  with  tbe 
Survey  were  made  up  to  October  1,  ld31,  largely  by  L.  T.  Richardson,  and  after 
that  date  by  Charles  Milton,  who  also  assisted  in  the  chemical  analysis 
of  a  number  of  minerals  and  rocks  from  different  localities.  A  large  numba 
of  rock  analyses  for  geologists  were  made  by  J.  G.  Fairchild,  assisted  by  E.  T. 
Erickson,  J.  J.  Fahey,  R.  E.  Stevens,  George  Steiger,  and  R.  O.  Wells.  Mr. 
Fairchild  also  analyzed  several  rare  minerals,  including  thorianite  from  s 
locality  near  Easton,  Pa.,  samarskite  from  South  Carolina,  idtchblende  fron 
Colorado,  inesite  from  Oregon,  and  siderite  from  France. 

Work  with  the  quartz  spectrograph  occupied  most  of  George  Stelger's  time. 
Technic  was  further  developed  so  that  a  fair  number  of  elements  could  be 
quickly  detected,  at  least  qualitatively.  In  this  way  over  150  analyaed  sampki 
were  tested  for  beryllium,  and  the  percentages  of  the  six  platinum  metils  1b 
crude  platinum  ore  were  estimated.  E.  T.  Erickson  made  qualitative  lefts 
for  platinum  metals,  bromine,  boron,  and  iodine  in  different  ores  and  saUnefc 

Among  the  rocks  analyzed  in  the  laboratory  were  14  lavas  and  tuflii  trm 
Hawaii,  7  greenstones  and  16  diatomites  from  Oregon,  24  dolomites  from  Oiil»' 
rado,  7  manganese  ores  from  Arkansas,  and  14  clays  from  different  locBltttOL 

R.  E.  Stevens  made  experiments  relating  to  theories  of  ore  genesis  and  tiie 
solution  of  silicate  rocks  in  water,  with  special  reference  to  the  alkalinity  oC 
such  solutions.  In  particular  he  studied  the  action  of  alkali  sulphide  soil* 
tions  on  pyrite  and  analyzed  an  unusual  silver  and  bismuth  bearing  galena  Cnb 
LeadviUe. 

The  age  of  minerals,  as  indicated  by  the  lead-uranium  ratio,  was  studied  l9 
R.  C.  Wells,  collaborating  with  the  National  Research  Council  conmiittee  «■ 
the  measurement  of  geologic  time.  Analyses  for  this  purpose  were  also  made 
by  J.  G.  Fairchild.  J.  P.  Marble,  who  had  determined  the  atomic  weiglit  ^ 
lead  in  pitchblende  from  the  Great  Bear  Lake  region  of  Canada  at  Hannrd 
University,  analyzed  different  samples  of  the  same  material  in  the  Geologittl 
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Survey  laboratory  to  ascertain  If  the  different  deposits  of  that  region  have  the 
same  or  different  ages. 

J.  J.  Fahey  studied  the  optical,  physical,  and  chemical  properties  of  serpen- 
tines from  several  localities,  collaborating  with  P.  F.  Kerr,  of  Columbia 
University,  who  is  making  X-ray  studies  of  them.  He  also  analyzed  aphthitalite 
from  New  Mexico. 

E.  T.  Erickson  determined  a  number  of  natural  bitumens  and  familiarized 
himself  with  paleobotany,  with  special  reference  to  possible  chemical  changes 
in  the  alteration  of  plant  tissues  in  the  formation  of  bitumen,  oil,  and  coal. 

Much  of  Mr.  Schaller's  time  was  taken  up  in  consultations  with  geologists 
concerning  their  mineralogic  problems.  He  critically  read  more  than  a  dozen 
referred  manuscripts  and  gave  eight  lectures  during  the  year — one  at  Spruce 
Pine,  N.  C,  and  most  of  the  others  in  New  York  City  at  Columbia  University, 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  and  the  New 
York  Mineralogieal  Club.  He  spent  a  few  days  in  field  work  in  North  Carolina 
and  Virginia.  A  set  of  commercial  soapstones  was  studied  mineralogically, 
sdiowlng  that  talc  is  only  a  minor  constituent  A  study  of  an  unknown  man- 
ganese silicate  from  Oregon  and  from  Italy  showed  it  to  be  a  new  member  of 
the  pyroxene  group. 

During  the  year  5,814  examinations  were  made,  of  which  2,339  were 
petrographic  or  microscopic  identifications  of  the  potash  minerals  in 
cores  ana  well  cuttings.  The  potash  work  also  required  1,187  quali- 
tative tests  and  441  quantitative  analyses.  Identifications  of  speci- 
mens made  in  the  chemical  laboraton^  for  persons  not  connected 
with  the  Survey  amounted  to  1,173.  The  remaining  460  qualitative 
tests  and  214  quantitative  analyses  were  made  chiefly  in  response  to 
direct  requests  by  geologists  and  partly  in  connection  with  chemical 
and  physical  researches  relating  to  methods  of  analysis  and  geo- 
chemical  studies. 

The  following  papers  were  completed  during  the  year : 

Bnddington,  A.  F.,  and  Fairchild,  J.  G.,  Tertiary  yolcanics  of  soutiieastem 
Alaska.    American  Journal  of  Science. 

Hess,  F.  L.,  and  Fahey,  J.  J.,  Cesium  biotite  from  South  Dakota.    American 
Mineralogist. 

Milton,  Charles,  The  occurrence  of  moissanite  in  sediments.    Journal  of  Sedi- 
mentary Petrology. 

Natting,  P.  G.,  Physical  and  chemical  factors  in  the  accumulation  and  discharge 
of  oil.    American  Association  of  Petroleum  Geologists. 

The  bleaching  clays.    United  States  Geological  Survey. 

— The  solution  and  coUoidal  dispersion  of  minerals  in  water.    Journal  of 

the  Washington  Academy  of  Sciences. 

The  bleaching  earths.    Industrial  and  Engineering  Chemistry. 


ScbaUer,  W.  T.,  Sulvanite  from  Utah.    American  Mineralogist. 

R^raetive  indices  of  bloedite.    American  Mineralogist. 

Sctialler,  W.  T.,  and  Fairchild,  J.  G.,  Bayenite  from  California.     American 

Mineraioglat. 
Bbenon,  P.  J.,  and  Steiger,  George,  A  curious  occurrence  of  platinum.     Eco- 
nomic Geology. 
Bter^m,  B.  B^  Studies  on  the  alkalinity  of  some  silicate  minerals.    United 
-    States  Geological  Survey. 

— The  formation  of  pyrrhotite  by  the  action  of  alkali  sulphide  solutions  on 

jiyrlte.    Economic  Geology. 

Orstrand,,  C.  E.,  The  precision  analysis  of  gaseous  hydrocarbons  and  other 
by  the  heat  conduction  method.    American  Petroleum  Institute. 
Discassion  of  F.  W.  Lee's  paper  on  '*  A  comment  upon  present-day  applied 


geophysics."    American  Gas  Association. 

Some  recent  applications  of  physics  to  sedimentation  problems.    National 


Research  CouncU. 

The  correlation  of  isogeothermal  surfaces  with  the  rock  strata.    Physics. 


Wells,  R.  C,  and  St<^ens,  R.  B.,  Further  studies  of  kolm.     Journal  of  the 
Washington  Academy  of  Sciences. 

Publications:  Bulls.  832,  833.    (See  p.  2.) 
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ALASKAN  BRANCH 

PHIUP  S.  SMITH,  CUrfAiMkm  Gtakitd 

ORGANIZATION  AND  PERSONNEL 

The  Alaskan  branch  consisted  at  the  end  of  the  year  of  the  chief 
Alaskan  geologist,  6  geologists,  1  mining  engineer,  1  coaX-mining 
assistant,  5  topographic  engineers,  1  draftsman,  and  4  clerks,  fi 
addition,  12  camp  hands  and  other  assistants  were  employed  for 
temporary  field  service. 

SCOPE  OF  THE  WORK 

For  more  than  30  years  the  Qovemment  has  been  carrying  on 
investigation  of  the  mineral  resources  of  the  Territory  of  Alaska, 
not  onfy  to  find  out  what  it  owned  but  also  to  advise  its  citizens  ns 
to  the  conditions  that  were  considered  favorable  for  finding  depodtB 
of  minerals  that  are  of  commercial  value.  This  work  has  been 
largely  carried  on  through  the  Alaskan  branch  of  the  Gteologicil 
Survey,  and  hundreds  of  reports  and  maps  of  the  investigations  of 
this  unit  have  been  published  and  made  available  to  all  who  axe 
interested  in  the  development  of  the  Territory.  The  work  on  whid 
these  reports  are  based  has  taken  the  geologists  and  engineers  into 
all  parts  of  the  Territory  and  to  all  the  known  important  mining 
camps.  Their  trails  and  maps  have  frequently  been  tne  only  author- 
itative guides  to  many  of  the  remote  districts. 

The  Greological  Survey's  Alaskan  work  has  two  rather  distinct 
phases — one  of  a  general  investigational  type  and  the  other  of  a 
semiadministrative  type  in  connection  with  the  technical  supervisi(m 
of  the  leases  granted  by  the  Government  covering  coal,  oil,  or  otfa^r 
mineral  lands.  For  convenience  of  description  the  work  ox  the  first 
type  will  be  referred  to  briefly  as  work  on  mineral  resources  and 
that  of  the  second  tjrpe  as  leasing  work. 

MANUSCRIPTS  AND  PUBUCATIONS 

The  principal  products  of  the  Alaska  work  of  the  Geological  Sa^ 
vey  are  the  reports  and  maps  based  on  original  surveys  or  investigi- 
tions.  During  the  year  11  such  reports  and  6  new  maps  have  bees 
issued.  (See  pp.  1-3.)  At  the  end  of  the  year  28  reports  and  t 
maps  were  in  different  stages  of  preparation,  not  incluoing  seveni 
manuscripts  that  will  require  further  field  work  or  extensive  !«• 
search  before  they  can  be  completed.  Fifteen  short  papers  wen 
published  as  press  bulletins. 

Besides  the  official  reports,  several  articles  were  prepared  by  the 
scientific  and  technical  members  of  the  branch  for  publication  ii 
outside  journals,  and  24  public  lectures  were  given  regarding  tbi 
general  work  of  the  branch  or  some  of  its  special  features.  Mostfl^i 
these  were  prepared  unofficially  but  represent  by-products  of  fl») 
regular  work  and  serve  to  reach  special  audiences  not  readily  reacMi 
by  the  official  publications. 

WORK  ON  MINERAL  RESOURCES 

PROJECTS  IN  PROGRESS  DURING  THE  SEASON  OF  mi 

In  addition  to  the  routine  duties  of  administration  and  of  sup] 
ing  information  in  answer  to  hundreds  of  inquiries  received  fi 
the  public  and  from  otYver  Yix^Ji^dci^  o\>Jc^^  Q^^^N^YiMaent,  11  prind] 
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projects,  8  of  which  involved  field  work,  were  carried  on  during  the 
season  of  1931.  The  eight  projects  involving  field  work  were  recon- 
naissance topographic  mapping  in  the  vicinitv  of  Wrangell,  south- 
eastern Alaska,  by  R.  H.  Sargent,  assisted  by  V.  S.  Seward ;  mineral 
investigation  in  the  Taku  district,  southeastern  Alaska,  by  B.  D. 
Stewart;  geographic  and  geologic  investigations  in  the  vicinitv  of 
Glacier  Bay^  southeastern  Alaska,  by  C.  W.  Wright  and  H.  F.  Reid, 
whose  salaries  were  paid  through  the  generous  cooperation  of  the 
Bureau  of  Mines;  geologic  and  mineral-resources  investigations  in  the 
Alaska  Range  province,  at  the  head  of  the  C!opper  Rivey  Valley,  es- 
pecially in  the  vicinity  of  Suslota  Passj  by  F.  H.  Moffit;  reconnais- 
sance topographic  mapping  in  the  vicinity  of  Tonsina,  in  the  central 
E>art  of  the  valley  of  the  Uoj)per  River,  by  C.  F.  Fue(^sel;  a  com- 
ined  topographic  and  geologic  reconnaissance  of  part  of  the  Nusha- 
gik  region,  southwestern  Alaska,  by  Gerald  FitzGerald  and  P.  A. 
avison;  mineral-resources  investigations  in  the  Rampart-Hot 
Springs  district,  of  the  Yukon  re^on,  in  central  Alaska,  dv  J.  B. 
Mertie,  jr.;  and  a  general  reconnaissance  of  recent  mining  develop- 
ments, particularly  in  central  Alaska,  by  Philip  S.  Smith.  In  the 
course  of  the  summer  the  Director  of  the  Geological  Survey^  who  had 
be^i  a  member  of  several  of  the  pioneer  Survey  parties  in  remote 
parts  of  Alaska  about  30  jrears  before,  joined  Mr.  Smith  in  going 
over  the  work  in  progress  in  the  Willow  Creek,  Anthracite  Ridge, 
Matanuska,  and  Fairbanks  districts. 

Some  of  the  results  of  the  season's  work  on  the  field  projects  de- 
scribed in  the  foregoing  paragraphs,  as  well  as  that  done  in  earlier 
5 rears,  may  be  expressed  m  terms  of  the  area  covered.  In  the  fol- 
owing  taole  the  areas  reported  are  based  on  the  field  season  and  not 
on  the  fiscal  year,  and  therefore  no  account  is  taken  of  the  work  that 
was  started  during  the  field  season  of  1932  but  remained  uncompleted 
at  the  end  of  the  fiscal  year  1932,  in  part  because  at  the  end  of  the 
fiscal  year  most  of  the  field  parties  are  out  of  communication  and  so 
can  not  report  how  much  they  have  accomplished.  The  areas  credited 
in  the  table  to  1931  include  those  surveyed  in  cooperation  with  the 
Alaska  Railroad  (see  pp.  39-42)  as  well  as  those  surveyed  in  the 
course  of  the  regular  work  on  mineral  resources. 

Areas  Bwrveyed  "by  (feologioal  Survey  in  Alaska,  1898-19S1,  in  square  miles 


Geologic  soryeyB 

Topographic  sorreyB 

Season 

Explora- 
tory (scale 

l:fiOO,000 
or  smaller) 

Reconnais- 
sance (scale 
1:360,000) 

Detailed 

(scale 

1:62,600 

orlaiier) 

Explora- 
tory (scale 

1:600,000 
or  smaller) 

Reconnais- 
sance (scale 
1:260,000) 

Detailed 

(scale 

1:62,600 

orlargtf) 

jmfl  1930    .            

7ft,  MO 

170.030 
1,036 

4.277 
61 

66,080 

218,240 
1,024 

4,060 

IflFI.  nVfoton....... 

18 

ton 

76,fliW 

174,095 
fi,OM 

4,220 
820 

66,030 

21^226 
6^873 

4,068 
807 

VMoentan  saireTMl  of  total  area 
0f  Absia 

76^660 

180,361 

4,640 

66,630 

217,606 

4,800 

44.4 

47.8 

In  the  table  given  above  only  the  net  areas  surveyed  are  listed  in 
the  appropriate  columns. 

As  a  result  of  the  photographing  expeditions  of  the  Navy  Depart- 
ment in  1926  and  1929,  the  Geological  Survey  Vi«i;&  \xl  \\;&  ^<^  \fisc&  ^V 
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thousands  of  photographs  taken  specially  for  map-making  purposes. 
Owing  to  the  lack  of  funds  little  more  compilation  is  undertaken 
at  present  than  is  required  to  furnish  the  groimd  parties  with  bases 
on  which  to  do  their  field  work.  Fortunately,  however,  the  records 
are  permanent,  so  that  ultimately  all  of  this  material  will  be  used. 
A  little  more  than  1,000  square  miles  of  new  drainage  base  was  com- 
piled from  these  photographs  during  1931.  This  covered  part  of  the 
region  north  and  west  of  Wrangell,  in  southeastern  Alaska,  and  was 

Prepared  for  one  of  the  topographic  projects  for  the  season  of  1932. 
*he  map  compilation  was  in  charge  of  B.  H.  Sargent,  who  was 
assisted  by  V.  S.  Seward  and  J.  I.  Davidson. 

The  statistics  regarding  the  output  of  minerals  from  Alaska  eadi 
year  are  derived  &om  many  sources,  includins  other  Government 
organizations,  such  as  the  Bureau  of  Mines,  the  Bureau  of  the  Mint, 
and  the  Customs  Service;  banks,  express  companies,  and  other  or- 
ganizations conducting  business  in  Alaska;  the  larger  Alaska  news- 
papers, as  well  as  certain  papers  published  in  the  States  that  feature 
Alaska  matters;  and  the  replies  to  hundreds  of  schedules,  one  of 
which  is  sent  to  each  person  or  company  that  is  known  to  be  engaged 
in  mining  in  Alaska.  The  general  clerical  work  on  the  collection  of 
the  statistical  data  for  1931  was  carried  on  by  Mrs.  L.  N.  Eaton,  and 
the  material  was  coordinated  and  the  resulting  report  prepaid  by 
the  chief  Alaskan  geologist. 

The  Geological  Survey  maintains  in  Alaska  two  district  offices,  one 
at  Juneau  and  one  at  Anchorage.    The  main  duties  of  the  personnel 
attached  to  these  offices  relate  to  mineral  leasing  (see  p.  ^),  but  a 
part  of  their  service  relates  to  general  investigations  of  mineral  re- 
sources.   The  service  of  one  of  the  staff  at  the  Anchorage  office  is 
confined  primarily  to  studies  of  deposits  that  may  afford  tonnage  to 
the  Alaska  Railroad.    This  cooperative  work  was  done  by  Ralph 
Tuck,  and  his  salary  and  expenses  were  paid  from  railroad  funos. 
(See  p.  41.)    Approximately  two-fifths  of  the  time  of  B.  D.  Stewart, 
supervising  mining  engineer,  with  headquarters  in  Juneau,  is  allotted 
to  general  investigations  of  mineral  resources,  including  visits  to 
different  parts  of  the  Territory  as  conditions  warrant.    Tnie  Alasb 
offices  also  act  as  local  distributing  points  for  publications  of  the 
Geological  Survey  and  assist  the  main  office  at  Washii^on  by  fur- 
nishing information  on  many  phases  of  the  mineral  inmistry  of  the 
Territory. 

PROJECTS  FOR  THE  SEASON  OF  1932 

Ten  projects  chargeable  to  funds  appropriated  directly  to  tlie  Geo- 
logical Survey  have  been  approved  for  the  season  of  1932.  Sevai  of 
these  projects  involve  field  work  and  comprise  reconnaissance  topo- 
graphic mapping  in  the  Wrangell  district  and  neighboring  parts  of 
southeastern  Alaska,  by  R.  H.  Sargent,  assisted  by  V.  S.  Seward; 
mining  studies  in  the  Taku  district  near  Juneau  and  at  other  points 
in  southeastern  Alaska,  by  B.  D.  Stewart;  reconnaissance  topo- 
OTaphic  surveys  in  the  mountains  at  the  head  of  the  Copper  Binr 
Valley  and  at  isolated  unmapped  tracts  adjacent  to  the  Kichardson 
Hijghway  between  Valdez  and  Chistochina,  by  C.  F.  Fuechsel;  reooft*  I 
naissance  geologic  surveys  in  the  Tonsina  district,  in  the  west-centnl  I 
part  of  the  valley  of  the  Copper  River,  by  F.  H.  Moffit;  reoonntis-l 
sance  topographic  mapping  of  the  northern  part  of  Kodiak  lafauid  I 
and  adjacent  islands  in  sowtYv^^i^TtL  K\%^^^\r^  Qsrald  FitzGerald;  I 
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a  geologic  reconnaissance  of  parts  of  the  Aleutian  Islands,  by  S.  R. 
Capps,  in  connection  with  an  expedition  sent  by  the  Navy  Depart- 
ment into  that  region;  and  the  usual  general  stuaies  of  recent  mining 
developments  throughout  Alaska,  by  Pbilip  S.  Smith. 

A  project  that  does  not  directlv  require  neld  work  for  its  comple- 
tion, though  it  is  based  primarily  on  the  field  work  that  has  been 
done  in  the  past,  is  the  preparation  of  a  comprehensive  report  on  the 
large  tract  of  country  lying  west  of  the  international  boundary  and 
included  between  the  x  u£>n  and  Tanana  Bivers.  Ever  since  the 
earliest  investigations  of  Alaska's  mineral  resources  by  the  Geological 
Survey  its  parties  have  traversed  parts  of  this  region.  To  digest  the 
mass  of  material  resulting  from  these  investigations  and  to  bring 
forth  a  comprehensive  ana  well-coordinated  report  that  will  present 
the  best  current  interpretation  of  the  complex  geologic  history  of  the 
region  is  the  object  of  this  undertaking.  The  task  has  been  assigned 
to  J.  B.  Mertie,  jr.,  who  during  nine  seasons  has  done  field  work  in 
different  parte  of  this  region. 

EXPENDITURES 

The  following  table  shows  the  principal  classes  of  expenditures  for 
which  the  appropriation  for  the  fiscal  year  1931-^2  was  allotted : 

Approximate  expenditures  from  funds  appropriated  for  investiffaticn  of  mineral 

resources  of  Alaska  for  the  fiscal  pear  1991-^2 

Projects  for  the  season  of  1931 $22, 190 

Projects  for  the  season  of  1932 11, 100 

Administrative  salaries,  July  1,  1931,  to  June  80,  1982 4, 970 

AU  other  technical  and  professional  salaries,  July  1,  1931, 

to  June  30,  1932 32, 980 

All  other  clerical  and  drafting  salaries,  July  1,  1981,  to 

June  30,  1932 8,  HO 

OfBce  maintenance  and  expenses 3,900 

Balance  and  contingent 700 

84,600 

Of  the  $33^90  allotted  to  field  projects  about  45  per  cent  was  al- 
lotted to  geologic  or  related  general  work  and  55  per  cent  to  topo- 
^aphic  work. 

COOPERATIVE  WORK  WITH  THE  ALASKA  RAILROAD 

According  to  its  organic  act,  the  construction  of  the  Alaska  Bail- 
road  was  undertaken  not  so  much  to  enter  the  business  of  common 
carrier  as  to  develop  the  Territory.  However,  the  excess  of  expenses 
over  income  was  large,  and  in  1929  Col.  O.  F.  Ohlson,  the  manager 
of  the  railroad,  requested  aid  from  the  Geological  Survey  to  deter- 
mine what  could  be  done  to  stimulate  mineral  development  that 
might  contribute  tonnage  to  the  railroad,  but  with  the  funds  and 
personnel  available  only  a  little  work  was  actually  accomplished.  In 
1930  a  senatorial  committee  visited  Alaska  with  the  prime  purpose  of 
seeing  what  could  be  done  to  decrease  the  deficit  of  the  Alaska  Rail- 
road, and  in  1931  an  appropriation  of  $250,000  was  granted  by  Con- 
gress for  the  "  continuation  of  the  investigation  of  mmeral  and  other 
resources  of  Alaska  to  ascertain  the  potential  resources  available 
which  wUl  affect  railroad  tonnage."  The  Geological  Survey  was 
asked  to  submit  recommendations  as  to  the  areas  that  appeared  de- 
sirable to  examine  under  this  grant  and  to  direct  the  tecnnical  work 
througjii  its  trained  personnel. 
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PROJECTS  IN  PROGRESS  IN  mi 

Ten  projects  were  approved  for  the  season  of  1931.  embracing 
examinations  in  one  coal  area  (Anthracite  Ridge  field),  five  gdd 
districts  (Fairbanks,  Willow  Greek,  Moose  Pass,  Oirdwood,  and 
Valdez  Creek),  and  three  areas  where  the  lodes  consist  mainly  of 
mixed  sulphides  (the  Eureka  area  in  the  Kantishna  district.  Mount 
Eielson,  and  an  area  near  the  head  of  the  West  Fork  of  tiie  Chulitnt 
River),  and  a  general  investigation  of  potential  nonmetalliferons 
deposits  throughout  the  railroad  belt.  All  these  areas  had  already 
been  examined  by  Survey  geologists  in  a  manner  that  was  reguded 
as  adequate  for  reconnaissance  standards,  and  the  new  work  was  to 
be  of  a  much  more  detailed  and  intensive  character  and  was  directed 
toward  quantitative  determination  of  possible  mineral  tonnage  rather 
than  more  general  theoretical  studies.  The  direct  oversi^nt  of  all 
the  parties  was  assigned  to  S.  R.  Gapps.  During  part  of  we  season, 
through  the  cooperation  of  the  geologic  branch,  the  services  ox 
D.  F.  Hewett  were  made  availalne  as  special  consultant,  and  he 
visited  many  of  the  parties  working  in  metalliferous  areas  and  gave 
valuable  advice  and  suggestions.  Through  the  courtesy  of  the 
Bureau  of  Mines  the  samples  collected  by  tne  different  parties  were 
analyzed  at  the  laboratories  of  the  bureau  in  Alaska.  CooperatiQii 
was  also  afforded  by  the  Alaska  Road  Commission. 

The  following  table  presents  in  condensed  form  information  re- 
garding the  various  projects: 

ProjecU  for  cooperative  vyorh  vMh  Alaska  RaUroad,  19S1 


Distiiotor 
ana 


Anthracite  Ridge.. 


i 


Fairbanks.. 

WOlow  Creek 

Moose  Pass-Hope.. 
Oirdwood 


Valdes  Creek 

Eureka  (Kantishna). 
Mount  Eielson 


West  Fork  of  Chu- 

Utna  River. 
Oeneral 


Principal  kind  of 
deposits  examined 


Coalfield. 


Types  of  work 


resources  and 


Oold  lodes.. 

do 

do 

.....do 


Gold    lodes    and 

placers. 
Qold  and  mixed 

sulphides. 
Copper,  lead,  and 


'oppei 
line. 


Detailed  mineral 
topography  (1:12;000). 

Detailed  mineral  resources. 

"""dor 


I 


Gold  and  mixed 

sulphides. 
Nonmetalllferous 

deposits. 


Detailed  minoml  resources  and 

topography  (1:82,500). 
Detafled  mineral  resources  and 

reconnaissance  topography. 
Detailed  mineral  resources  and 

topography  (1:62,500). 
Detailed  mineral  resources  and 

topography  (1:02,500  and  1:24,- 

Detailed  mineral  resources  and 

reconnaissance  topography. 
Reconnaissance  mineral  resources. 


TeehnloBl 


B.  W.  RklUBdi,  0. 1. 
WarliiB,  L.  O.  Nnr- 


J.M.Hm. 

J.  O.  Ray. 

Ralph  TiK^ 

W.  O.  Oanoa*  O.F.Pufc. 


O.P. 

F.  O.  WeDs,  8.  O. 

B.N.StODer,  I.e.  Baal 


O.P. 

G.  A.  Waring. 


PROJECTS  IN  PROGRESS  IN  1933 

Of  all  the  projects  undertaken  in  the  summer  of  1931  probably  the 
most  general  interest  centered  around  the  work  in  the  vicinity  of 
Anthracite  Bidge.  It  was  undoubtedly  the  occurrence  in  this  ficud  of 
a  bed  of  anthracite  nearly  40  feet  thick  that  induced  the  senatoriil 
committee  to  take  an  optimistic  view  as  to  the  probability  of  discover- 
ing mineral  tonnage  for  the  railroad,  and  the  lar^e  amount  of  money 
recommended  by  the  committee  was  based  on  the  idea  of  core  driUing 
this  field  extensively.  The  investigation  in  1931  showed  that  the 
geologic  information  that  could  be  ()btained  from  surface  indications 
IS  not  adequate  as  a  basis  for  conclusions  and  that  the  best  way  to 
determine  the  real  value  of  the  field  is  by  drilling.  On  January  U. 
1982,  a  contract  was  awarded  to  ^\3\.  do^wa.  \ft\ttL\ks}«58.\ft  %xl  ostimatea 
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depth  of  2,000  feet  each  and  to  recover  the  core  from  them.  G.  A. 
Waring  was  designated  as  the  Geological  Survey  representative  to  see 
that  the  drilling  was  carried  on  in  accordance  with  the  specifications 
and  to  receive  and  take  care  of  the  core  as  recovered,  and  P.  A. 
Davison  was  assigned  as  assistant.  According  to  the  terms  of  the 
contract  the  driller  has  until  December  31, 1932,  to  complete  the  work, 
but  it  seems  probable  that  if  no  imusual  difficulties  arise  the  work 
should  be  finished  considerably  before  that  date. 

Another  drilling  project  undertaken  in  1932  involves  the  testing  of 
a  coal  area  west  of  the  present  developed  part  of  thei  Moose  Creek 
field,  in  the  Matanuska  V  alley,  where  tne  geologic  conditions  suggest 
that  the  coals  may  be  less  shattered  and  capable  of  being  more  cheaply 
mined  than  in  the  developed  area.  As  the  region  is  heavily  covered 
with  glacial  deposits,  the  most  suitable  method  of  determining  the 
sequence  of  beds  and  their  structure  is  by  drilling  them  and  recover- 
ing cores  of  the  formations  penetrated.  The  contract  has  been 
awarded  for  drilling  four  holes,  each  about  1,000  feet  deep  and  the 
work  is  to  be  completed  b^  December  31,  1932.  G.  A.  Waring, 
assisted  by  P.  A.  Davison,  will  have  general  oversight  of  the  Govern- 
ment's interest  in  this  work.  The  Moose  Creek  neld  lies  within  a 
few  miles  of  existing  transportation  lines. 

Another  means  of  aiding  the  railroad  in  its  endeavor  to  stimulate 
the  production  of  minerals  in  the  territory  adjacent  to  its  line  has 
been  the  assignment  of  a  geologist  to  the  headquarters  of  the  railroad 
at  Anchorage,  so  that  he  might  be  readily  available  for  consultation 
both  by  the  officials  or  by  ouiers  who  wished  technical  information. 
This  duty  has  been  given  to  Ralph  Tuck,  who,  during  the  winter  of 
1931-32  has  made  trips  throughout  the  extent  of  the  railroad,  made 
several  special  examinations,  completed  a  report  on  the  Moose  Pass- 
Hope  district,  and  started  a  comprehensive  file  listing  all  the  mineral 
properties  adjacent  to  the  railroad.  The  cooperative  plan  contem- 
plates that  each  year  the  geologist  should  spend  most  of  the  open 
season  in  the  examination  of  some  prospective  mineral-bearing  area 
whose  development  might  contribute  tonnage  to  the  railroad.  In  the 
season  of  1932  an  extensive  tract  along  the  eastern  flanks  of  the 
Alaska  Bange  between  Buth  and  Eldridge  Glaciers  will  be  examined 
by  a  combined  geologic  and  topographic  party  in  charge  of  Ralph 
Tuck  and  C.  P.  McKinley. 

EXPENDITURES 

An  analysis  of  the  expenditures  made  by  the  Geological  Survey  in 
connection  with  the  projects  it  has  carried  on  in  cooperation  with  the 
Alaska  Railroad  would  present  only  a  partial  picture  of  the  work, 
because  only  such  amounts  as  are  needed  for  direct  expenditure  by 
the  C^logical  Survey  are  transferred  to  its  credit. 

In  general  terms  the  allotments  so  far  made  to  the  Geological 
Survey  for  disbursement  during  the  season  of  1931  were  approxi- 
mately $72,000;  the  expenses  of  supervision  of  the  drilling  and  other 
G^logical  Survey  work  in  connection  with  the  Anthracite  Ridge 
and  Moose  Creek  projects  until  December  31,  1932,  are  estimated  at 
$18,800;  and  the  field  expenses  of  the  reconnaissance  geolo^c  and 
topographic  survey,  including  all  office  charges  for  Mr.  Tuck^s  serv- 
ices until  December  31, 1932,  are  estimated  at  $7,000.  All  these  esti- 
mates provide  only  for  expenses  directly  incurred  in  connection  with 
the  projects  and  do  not  include  any  charges  lot  g^xk^iraX  ^^ism£i&\*T^- 
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tion  by  the  Geological  Survey  nor  any  indirect  charges  for  overhead 
expenses  in  the  Washington  office,  although  the  projects  have  thrown 
a  heavy  load  on  the  small  regular  personnel. 

LEASING  WORK 

Part  of  the  activities  of  the  Alaskan  branch  are  related  to  the 
proper  conduct  of  mining  work  on  the  public  mineral  lands  that 
have  been  or  may  be  leased  to  private  individuals  or  corporations 
under  certain  laws.  Funds  for  this  work  throughout  the  United 
States  are  provided  in  a  general  item  contained  in  the  Interior  De- 
partment appropriation  act.  For  the  fiscal  year  1982  the  aUotment 
for  Alaska  leasing  work  was  SSj^OOO. 

In  order  that  the  policies  and  practices  that  have  been  developed 
by  the  leasing  unit  of  the  conservation  branch  of  the  Geologioil 
Survey  for  handling  the  much  larger  volume  of  similar  woA  in  iht 
States  should  be  maintained  in  Alaska  and  at  the  same  time  the 
specialized  knowledge  of  Alaskan  affairs  possessed  by  the  Alaskan 
branch  should  be  utilized,  the  general  conduct  of  the  leasing  w<»rk 
in  Alaska  is  in  a  measure  shared  between  the  two  branches,  the  oikx 
work  in  Washington  being  done  principally  by  the  conservation 
branch  and  the  field  work  by  the  Alaskan  oranch. 

B.  D.  Stewart,  supervising  engineer,  who  has  headquarters  at 
Juneau,  is  in  immediate  charge  of  the  field  work,  assisted  by  J.  J. 
Corey,  coal-mining  engineer,  at  Anchorage. 

The  primary  purpose  of  the  leasing  work  is  to  supervise  the 
operations  under  the  coal  and  oil  leases  or  permits  that  have  been 
granted  by  the  Government  and  to  advise  and  consult  with  the 
proper  authorities,  both  Federal  officers  and  private  applicants, 
regarding  lands  that  may  be  imder  consideration  for  a  lease  or 
permit.  Practically  all  the  coal  mining  and  much  of  the  oil  pros- 
pecting in  Alaska  is  done  on  public  lands  by  private  individuals  or 
companies  under  leases  or  permits  issued  by  the  Secretary  of  the 
Interior. 

During  1931  the  operator  of  one  of  the  two  coal  mines  in  the 
Matanuska  district  that  had  f  urnislied  a  considerable  part  of  the 
coal  used  in  the  operation  of  the  railroad  found  it  financiiQly  impra^ 
ticable  to  continue  operation  and  decided  to  close  the  mine  ten^ 
rarily.  This  would  result  in  fiooding  the  mine  and  jeopardizing  the 
whole  tract  adjacent  to  the  property.  The  Alaska  Railroad  on 
representation  of  these  facts  by  the  Geological  Survey  entered  into 
an  arrangement  with  the  operator  whereby  the  railroad  would  keep 
the  water  pumped  out  and  in  return  would  be  allowed  to  mine 
enough  coal  to  defray  the  cost.  This  work  was  placed  in  charge  of 
J.  J.  Corey,  who  maintained  a  small  force  at  the  mine  throu^ooft 
the  year  and  mined  several  thousand  tons  under  this  arrangement 

TOPOGRAPHIC  BRANCH 

J.  C.  STAACK,  OdtS  Topotraphh  Enginm 

ORGANIZATION  AND  PERSONNEL 

At  the  end  of  the  year  the  organization  of  the  topographic  brand 
was  as  follows: 

Atlantic  division,  Albert  1?V^^,  0\\\sVo\!l  ^\!L^\w<eer,  In  charge. 
Central  division,  Glenn  ^.  ^tn\tt\,  ^\N\a\^\3i  «i\^\i«£t,  >ax  ^Sc>Kt^. 
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Padflc  divifiion,  H.  H.  HodgesoD,  division  engineer,  in  charge. 

Section  of  inspection  and  editing,  W.  M.  Beaman,  topographic  engineer,  in 
charge. 

Section  of  computing,  S.  S.  Gannett,  topographic  engineer,  in  charge. 

Section  of  photographic  mapping,  J.  H.  Wheat,  topographic  engineer,  in 
charge. 

Section  of  cartography,  A.  F.  Hassan,  cartographic  engineer,  in  charge. 

Map  information  office,  J.  H.  Wheat,  topographic  engineer,  in  charge. 

Including  the  above-named  engineers,  the  technical  force  com- 
prises 174  topographic,  geodetic,  or  cartographic  engineers  of  dif- 
lerent  jn*ades  and  55  engineering  aides  and  draftsmen — a  total  of 
229.    TTae  clerical  force  numbers  17. 

The  following  members  of  the  topographic  branch  were  retired 
during  the  fiscal  year  1932 : 

Asanel  B.  Searle,  a  native  of  Washington,  D.  C,  was  educated  in 
private  schools  and  in  Columbian  College  (now  George  Wash- 
imrton  University).  He  was  appointed  in  the  Federal  service  in 
18§2  and  served  as  an  enmneer  m  topographic  surveys  in  many  of 
the  States.  During  the  World  War  he  served  as  captain  in  the 
En^neer  Corps.  He  retired  March  81,  1932,  after  50  years  of 
service. 

Samuel  S.  Gannett,  a  native  of  Maine  and  an  alumnus  of  Bow- 
doin  Coll^  and  the  Massachusetts  Institute  of  Technology,  en- 
tered the  Government  service  as  an  engineer  in  July,  1882.  He 
made  geodetic  surveys  in  many  States  and  several  times  was  ap- 
j>ointod  by  the  United  States  Supreme  Court  as  engineer  commis- 
sicmer  for  service  in  the  settlement  of  boundary  disputes  between 
States,  a  task  in  which  he  was  particularly  successful.  For  several 
years  prior  to  his  retirement  June  30,  1932,  he  was  in  charge  of  the 
aediion  of  computing. 

Basil  Duke,  a  native  of  Kentucky,  was  educated  in  public  and 
private  schools  and  the  University  of  Kentucky.  He  entered  the 
Government  service  in  July,  1889,  and  served  as  an  engineer  in 
tixe  General  Land  Office  and  in  the  Geological  Survey  and  as  a 
captain  of  engineers  during  the  World  War.  He  was  retired  March 
31y  1982,  after  nearly  48  years  of  service. 

Charles  W.  Goodlove  was  educated  in  the  public  schools  and 
N'orthwood  Academy  in  Ohio,  his  native  State.  He  entered  the 
Government  service  in  July,  1889,  and  served  as  a  topographic 
engineer  in  many  of  the  States  until  his  retirement  March  31, 
Iflfe,  having  served  approximately  43  jears. 

William  J.  Lloyd,  a  native  of  tllinois,  was  educated  in  the  public 
schooLs  and  the  Corcoran  Scientific  School.  He  was  engaged  as  a 
mine  surveyor  for  two  years  prior  to  his  appointment  in  the  Federal 
9ervice  in  May,  1894.  Except  for  periods  aggregating  about  1% 
jrears,  when  he  was  engaged  m  private  work,  1^  served  as  engineer 
engaged  in  topographic  surveys  until  his  retirement  June  30,  1932, 
liaving  approximately  36y2  years  of  service  to  his  credit. 

EXPENDITURES 

As  shown  in  the  table  which  follows,  the  Geological  Survey  sup- 
plemente  to  a  notable  extent  its  own  appropriations  for  topographic 
napping  with  State  and  other  Federal  funds  for  similar  purposes. 
Under  this  policy  of  cooperation  the  topographic  work  is  standard- 
zed  and  its  cost  reduced.  The  total  expenditures  for  topographic 
napping  were  $1,167,159.75. 
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GENERAL  OFFICE  WORK 

Office  work  incidental  to  the  field  work  consisted  in  the  inking, 
inspection,  and  editing  of  the  completed  topographic  field  sheets 
prior  to  their  submission  for  reproduction,  the  computation  and 
adjustment  of  the  results  of  control  field  work,  and  the  preparation 
of  culture  and  draina^  bases  from  aerial  photographs  for  proposed 
mapping  projects.  Office  mapping  from  aerial  photographs,  by 
stereophotogrammetric  methods,  was  completed  for  the  Zion  Na- 
tional Park,  Utah,  and  nearly  completed  for  the  Bryce  Canyon 
National  Park,  Utah.  The  Air  Corps,  United  States  Army,  and 
outside  contractors  furnished  aerial  photographs  covering  approxi- 
mately 29,500  square  miles  for  use  in  the  topograpUc  mapping 
pro-am.  In  cooperation  with  the  Air  Corps,  an  experiments 
project  was  undertaken  based  upon  a  new  6-lens  camera  used  at  high 
altitudes,  which  promises  to  reduce  the  amount  of  control  needed. 
Form  sketches  made  from  stereoscopic  studies  of  aerial  photographs 
were  experimentally  used  as  a  supplement  to  topographic  detail  in 
densely  wooded  areas.  A  base  map  of  Georgia  was  completed,  and 
one  01  Michigan  was  nearly  completed.  A&ps  were  prepared  for 
the  Office  of  Indian  Affairs,  and  map  projections  were  constructed 
for  tiie  Bureau  of  Chemistry  and  Soils.  Maps  were  compiled  and 
other  illustrations  were  assembled  for  publication  in  the  George 
Washington  Atlas.  A  base  map  of  the  Appalachian  Valley  in  Vir- 
ginia was  compiled  in  preparation  for  geologic  mapping.  Charts 
were  prepared  tor  congressional  use.  (S^  also  p.  85,  Juispection  and 
editing  of  topographic  maps.) 

SUMMARY  OF  RESULTS 

The  status  of  toi>osraphic  surveys  is  set  forth  by  States  in  the 
following  table,  which  shows  that  the  country  as  a  whole  is  now 
45JZ  per  cent  mapped,  the  year's  increment  amounting  to  0.6  per 
cent,  representing  the  largest  area  covered  in  a  single  year  by  new 
surveys  and  resurveys  since  1912.  New  Hampshire  has  been  added 
to  the  list  of  States  completelv  mapped.  The  increase  in  the  number 
of  surveys  requested  by  other  departments  and  bureaus  was  continued. 
The  resurveys  in  large  part  covered  areas  previously  surveyed  on  a 
smaller  scale.  The  revisions  were  confined  chiefly  to  the  cultural 
features. 
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FIELD  SURVEYS 

Alabama, — ^Tbe  resurvey  of  a  part  of  the  Adger  quadrangle  was  completed. 

Arizona, — ^At  the  request  of  the  geologic  branch  the  Burvey  of  the  Ajo  quad- 
rangle was  completed.  The  survey  of  the  Camp  Verde  quadrangle  for  the 
Forest  Service  was  continued.  The  survey  of  the  Salt  River,  including  parts 
of  the  White  and  Black  Rivers  and  Garrizo  Greek,  was  completed  tor  the 
conservation  branch. 

Arkansas. — For  the  Forest  Service  the  survey  of  the  Treat  quadrangle  was 
completed.  In  cooperation  with  the  United  States  Army  district  engineer  at 
Memphis,  Tenn.,  the  survey  of  the  Horn  Lake  quadrangle  was  completed. 

California, — ^In  cooperation  with  the  State  engineer  of  Galif omla,  the  survey  of 
the  Dunsmuir,  Btna,  Hlnkley,  La  Panza,  White  River  No.  2,  Harvester,  West 
Gamp,  Lone  Tree  Well,  No.  67,  Lost  Hills  special,  Antelope  Plain,  Clofud*  Santa 
Ana  No.  1,  Santa  Ana  No.  2,  Santa  Ana  No.  3,  Anaheim  No.  2,  Anabeim  No.  S, 
Downey  No.  4,  and  Las  Bolsas  No.  1  quadrangles  was  completed  and  that  of  the 
Anaheim  No.  1,  Anaheim  No.  4,  Gorona  4-c,  Corona  4-b,  Treadwell,  No.  66,  Col- 
fax, and  Truckee  quadrangles  was  begun.  In  cooperation  with  the  county  sur- 
veyor of  Los  Angeles  County,  the  survey  of  the  Castaic,  Red  Rover,  RedrodK 
Mountain,  Warm  Spring  Canyon,  Red  Mountain,  Whitaker  Peak,  Oak  Flat,  La 
Brun,  and  Santa  Felicia  Canyon  quadrangles  was  completed,  that  of  the  Bear- 
trap  Canyon  quadrangle  was  coiitinued,  and  that  of  the  Fairmont,  LAke,  Paha- 
dale,  Hughes  Lake,  and  Mint  Canyon  quadrangles  was  begun.  A  partial  revision 
of  the  Ghatsworth  quadrangle  was  completed.  In  preparation  for  gec^ogic  map- 
ping the  survey  of  the  White  River  No.  3  quadrangle  and  the  Kramer  borate 
district  was  completed.  At  the  request  of  the  Forest  Service  the  survey  of  the 
Hoaglin  quadrangle  was  continued  and  that  of  tiie  Yreka  quadrangle  waa  begon. 
A  small  area  in  Yosemite  National  Park  was  revised  for  the  National  Park 
Service. 

Colorado, — ^In  cooperation  with  the  Colorado  Metal  Mining  Fund  and  the 
Colorado  Geological  Survey  Board,  the  survey  of  Silverton  and  vicinity  and 
Jamestown  and  vicinity  was  completed.  For  the  Forest  Service  the  survey  of 
the  Mount  Powell  No.  2  quadrangle  was  begun. 

Idaho. — ^The  Bureau  of  Mines  and  Geology  of  Idaho  cooperating:,  the  snrv^ 
of  the  Gilmore  mining  district  was  completed.  The  survey  of  the  BufDalo 
Hump  quadrangle  was  completed  and  that  of  the  Trout  Creek  quadrangle  was 
begun  at  the  request  of  the  Forest  Service.  In  preparation  for  geologic  mi4>- 
ping,  the  survey  of  the  Irwin  quadrangle  was  continued.  At  the  request  ci 
the  National  Park  Service,  the  survey  of  an  extension  of  Yellowstone  National 
Park  was  begun. 

Idaho-Wyoming. — ^The  survey  of  the  Snake  River  from  Pine  Creek,  Idaho,  to 
Horse  Creek,  Wyo.,  with  miscellaneous  dam  sites,  was  completed  for  tbe 
conservation  branch. 

Illinois. — ^The  survey  of  the  Geneseo,  French  Village,  and  Waterloo  No.  1 
quadrangles  was  completed,  that  of  the  Virginia,  Keithburg,  Carthage,  Oahra, 
Prophetstown,  Orion,  Potomac,  Jacksonville,  and  Walnut  quadrangles  was  con- 
tinued, and  that  of  the  Pecatonica,  Harvard,  Marshall,  Lomax,  Hoyleton 
Oquawka,  Hoopeston,  Sbiloh,  and  Collinsville  quadrangles  was  begun,  and  t 
partial  revision  of  the  Winchester  quadrangle  was  completed.  This  work  was 
done  in  cooperation  with  the  Department  of  Registration  and  Eiducation  of 
Illinois,  Geological  Survey. 

Louisiana. — In  cooperation  with  the  United  States  Army  district  eni^eer  »t 
New  Orleans,  the  survey  of  the  Covington,  Slidell,  Ponchatoula,  Springfield,  and 
Denham  Springs  quadrangles  was  completed.  The  board  of  State  engineers 
cooperating,  the  compilation  from  aerial  photographs  of  culture  and  drainage 
was  completed  for  the  Barataria  quadrangle,  and  that  of  the  New  Orleans,  Girt- 
Off,  Houma,  Hahnville,  Thibodaux,  Lac  des  Allemands,  Gibson,  and  Schooner 
Bayou  quadrangles  was  begun. 

Maine. — In  cooperation  with  the  Public  Utilities  Commission  of  Maine,  the 
survey  of  the  Ashland,  Saponac,  Fish  River  Lake,  Springfield,  Stetson,  Boyd 
Lake,  and  Mooseleuk  Mountain  quadrangles  was  completed,  that  of  the  Nicatoos 
Lake  quadrangle  was  continued,  and  that  of  the  Keeobscus  Stream  and  Wa- 
bassus  Lake  quadrangles  was  begun.  In  cooperation  with  the  War  I>eimrtmeDt 
the  survey  of  the  Van  Buren  and  Johns  Pond  quadrangles  was  completed. 

Michigan. — In  cooperation  with  the  Department  of  Conservation  of  Michigan, 
Geological  Survey,  the  compilation  from  aerial  photographs  of  the  coltnre  and 
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drainage  was  completed  for  Schoolcraft  Oounty,  including  the  Driggs  Lake, 
Manistiqne,  and  Manistique  River  quadrangles  and  the  county  parts  of  the 
Seney,  Blaney,  Seul  Ghoix  Point,  Gooks,  Steuben,  Uno,  Shingleton,  Grand  Portal, 
Point  An  Sable,  Mnnising,  and  Grand  Marais  quadrangles ;  and  was  begun  for 
Mackinac  Gounty,  completing  the  Gould  Gity,  Point  Patterson,  and  Gilchrist 
quadrangles,  the  county  parts  of  the  Blaney,  Bpoufette,  Seul  Ghoix  Point,  and 
Moran  quadrangles,  and  parts  of  the  St  Ignace,  Ozark,  Budyard,  Pickford, 
Baber,  Bois  Blanc,  and  Beavertail  Point  quadrangles ;  for  Oceana  Gounty,  com- 
pleting the  Hart  and  Little  Sable  Point  quadrangles  and  the  county  parts  of 
the  Ludington,  Fern,  and  Walkerville  quadrangles  and  parts  of  the  Monta^g^e 
and  Twin  Lake  quadrangles;  for  Mason  Gounty,  completing  the  Big  Sable 
Point  quadrangle,  the  county  parts  of  the  Ludington  and  Fern  quadrangles,  and 
parts  of  the  Manistee  and  Freesoil  quadrangles;  for  Lake  Gounty,  completing 
the  county  part  of  the  Fern  quadrangle  and  parts  of  the  Peacock,  Baldwin, 
Luther,  Nirvana,  and  Freesoil  quadrangles;  and  for  Delta  Gounty,  including 
the  Burnt  Bluff,  Sturgeon  River,  Rapid  River,  Peninsula  Point,  Brampton, 
Bscanaba,  Whitney,  and  Bark  River  quadrangles.  In  cooperation  with  the 
Department  of  Justice  the  survey  of  a  prison  site  and  grounds  near  Milan  was 
completed. 

Minnesoia. — The  survey  of  the  Bly  quadrangle  was  begun  at  the  request  of 
the  Forest  Service. 

Mississippi. — In  cooperation  with  the  United  States  Army  district  engineer 
at  Memphis,  Tenn.,  the  survey  of  the  Horn  Lake,  Grenshaw,  Marks,  Sledge, 
Growder,  Glarksdale,  and  Tutwiler  quadrangles  was  completed,  and  in  cooper- 
ation with  the  United  States  Army  district  engineer  at  Vicksburg  the  survey  of 
the  Gieenwood,  Schlater,  Sumner,  Mound  Bayou,  Gleveland,  and  Philipp  quad- 
rangles was  completed. 

Missouri. — In  cooperation  with  the  United  States  Army  district  engineer  at 
Memphis,  Tenn.,  the  survey  of  the  Puxico,  Zalma,  Poplar  Blidf,  Morley,  and 
Advance  quadrangles  was  completed.  The  survey  of  the  Pacific  quadrangle 
was  continued,  and  that  of  the  Manchester,  Msey*  Bandyvllle,  Glear  Sprfaigs, 
Lemper,  Upallka,  Franks,  Drjmob,  Sleeper,  Manes,  Plum  Valley,  Gelt,  Green- 
ville, Buffalo,  Protem,  Versailles  No.  8,  Long  Lane,  Gouch,  Summersville,  Gedar 
Grove,  Salem,  Fordland,  Thomfleld,  Steelville,  Topaz,  Zanoni,  Big  Piney,  Grove 
Springs,  Edgar  Springs,  Gatewood,  and  Niangua  quadranges  was  begun  in 
cooperation  with  the  State  geologist  of  Missouri 

Montana. — ^The  survey  of  the  Trout  Greek  quadrangle  was  continued  at  the 
request  of  the  Forest  Service.  For  the  National  Park  Service  the  survey  of 
an  extension  of  Yellowstone  National  Park  was  begun. 

Nevada. — The  survey  of  the  Lovelock  quadrangle  and  the  ISureka  mining  dis- 
trict was  completed  and  that  of  the  Sonoma  Range  quadrangle  was  began  in 
cooperation  with  the  Bureau  of  Mines  of  Nevada.  The  survey  of  the  Halleck 
quadrangle  was  completed  for  the  Forest  Service. 

New  Hampshire. — ^In  cooperation  witii  the  Highway  Department  of  New 
Hampshire  the  survey  of  the  Woodsville,  Groton,  Lowell,  Fitchburg,  Haverhill, 
Lawrence,  and  Guildhall  quadrangles  was  completed,  and  that  of  the  Newbury- 
port,  Monadnock,  and  Keene  quadrangles  was  begun. 

New  Mewioo. — For  the  Forest  Service  the  survey  of  the  Talpa  quadrangle 
was  continued  and  that  of  the  Ute  Greek  and  Questa  quadrangles  was  begun. 
In  preparation  for  geologic  mapping,  the  survey  of  the  Lordsburg  special  quad- 
rangle was  completed  and  that  of  the  Lordsburg  No.  8  and  Lordsburg  No.  4 
quadrangles  was  begun. 

New  York. — The  survey  of  the  Ramapo  and  Rochester  Bast  quadrangles  was 
completed  and  that  of  the  Tarrytown  No.  4  quadrangle  was  b^^n  in  coopera- 
tion with  the  Department  of  Public  Works  of  New  York.  In  cooperation  with 
Monroe  Gounty  and  the  Department  of  Public  Works  of  New  York  the  survey 
of  the  Rochester  West,  G^enesee  Junction,  Mendon  Ponds,  Ninemile  Point,  and 
Rush  quadrangles  was  completed  and  that  of  the  Brockport  Nos.  1,  2,  8,  and  4 
and  Macedon  Nos.  2  and  8  quadrangles  was  begun. 

Oreffon. — The  survey  of  the  Pendleton  quadrangle  was  completed  and  that 
of  the  Medford  quadrangle  was  begun  In  cooperation  with  the  State  engineer 
of  Oregon.  In  preparation  for  geologic  mapping  the  survey  of  the  DayviHe 
quadrangle  was  completed.  For  the  Forest  Service,  the  survey  of  the  Lava 
Butte  quadrangle  was  completed. 

PenMylvania. — ^In  cooperation  with  the  Department  of  Internal  AfPftirs  of 
Pennsylvania,  Topographic  and  Geologic  Survey,  the  survey  of  the  MiUville^ 
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Laporte,  and  Trowbridge  quadrangles  wag  completed,  that  of  the  Susquehanna 
and  Smethport  quadrangles  was  begun,  and  the  cultural  revision  of  the  Fayette 
County  part  of  the  Ck)nnellSTiUe,  Uniontown,  Donegal,  Ck)nfluence,  Brownsville, 
Morgantown,  Masontown,  Accident,  and  Bruceton  quadrangles  was  completed. 

Tennessee. — ^The  survey  of  the  Sassafras  Mountain  quadrangle  was  begun 
at  the  request  of  the  Forest  Service.  In  cooperation  with  the  United  States 
Army  district  engineer  at  Memidiis,  the  survey  of  the  Horn  Lake  quadrangle 
was  completed. 

Utah, — The  survey  of  Zion  National  Park  was  completed  and  that  of  Bryce 
Canyon  National  Park  was  begun  for  the  National  Park  Service.  At  the 
request  of  the  geologic  branch  the  survey  of  the  Bidifield  No.  3  quadrangle 
was  begun. 

Vermont. — ^In  cooperation  with  the  State  geologist  of  Vermont  the  survey 
of  the  Mount  Cube  quadrangle  was  c(»npleted  and  that  of  the  Littleton  quad- 
rangle was  begun. 

VirgirUa. — ^The  survey  of  the  Healing  Springs,  Acc<Mnac,  and  Blkton  quad- 
rangles was  completed,  that  of  the  Timber  Bidge,  Marion,  Mount  Rogers,  Rural 
Retreat,  Mouth  of  Wilson,  Pearisburg,  and  Blacksburg  quadrangles  was  coa- 
tinned,  and  that  of  the  Peterstown  and  Richmond  No.  2  quadrangles  was  begun, 
all  in  cooperation  with  the  Conservation  and  Development  Oommlsaion  of 
Virginia,  Geological  Survey.  In  cooperation  with  the  War  Depctrtment  and 
the  Fredericksburg  and  Spotsylvania  County  Battlefields  Memorial  Commission, 
the  survey  of  the  Salem  Church  battlefield  and  the  Chancellorsville  tMittlefldd 
was  compfeted. 

Washingiwii. — ^For  the  Forest  Service  the  survey  of  the  Mount  Oonstance 
quadrangle  was  continued.  In  preparation  for  geologic  mapping  the  surrey 
of  the  Metaline  quadrangle  was  begun. 

Wisconsin. — In  cooperation  with  the  War  Department  the  survey  of  Camp 
Williams  was  completed. 

Wvaming. — The  survey  of  the  Jackson  quadrangle  was  completed  and  tbat 
of  the  Savery  Creek  quadrangle  was  begun  at  the  request  of  the  Forest  Service. 
At  the  request  of  the  geok)gic  branch  the  survey  of  the  Irwin  quadrangle  was 
ccmipleted. 

WATER'RESOURCES  BRANCH 

N.  C  CROVER,  aUtSHvirmJk  Enginm 

ORGANIZATION  AND  PERSONNEL 

The  water-resources  branch,  like  other  branches  of  the  Geological 
Survey,  is  primarily  an  agency  of  research  and  investigation.  It 
collects  systematically  for  general  public  information  and  use  facts 
in  regard  to  the  quantity,  quality,  and  utilization  of  water.  The 
widespread  interest  in  the  availability  of  water  for  many  uses  has 
led  to  a  persistent  and  increasing  demand  for  reliable  data  that  would 
serve  as  a  basis  for  safe  and  sane  developments.  During  the  year 
the  work  of  the  branch  has  been  administered  under  the  following 
units: 

Division  of  surface  waters,  C.  G.  Paulsen,  hydrauUc  engineer,  in  charge. 
Division  of  ground  water,  O.  E.  Meinzer,  geologist,  in  charge. 
Division  of  quality  of  water,  W.  D.  Collins,  chemist,  in  charge. 
Division  of  power  resources,  A.  H.  Horton,  hydraulic  eng^eer,  in  charge. 
Division  of  water  utilization,  R.  W.  Davenport,  hydrauUc  engineer,  in  charge. 

The  technical  force  at  the  end  of  the  year  comprised  the  chief 
hydraulic  engineer,  31  senior  hydraulic  engineers,  20  hydraulic  engi- 
neers, 157  associate,  assistant,  and  junior  engineers,  2  engineering 
field  aides,  4  senior  geologists,  2  geologists,  10  assistant  and  junior 
geologists,  1  senior  chemist,  1  chemist,  5  assistant  and  junior  chem- 
ists, 3  laboratory  assistants  and  apprentices,  1  illustrator,  and  1  com- 
puter—a total  of  239.  The  clerical  force  numbered  46.  The  changes 
jn  personnel  during  the  year  show  a  net  increase  of  seven. 
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FUNDS 

The  funds  available  for  Geological  Survey  work  on  water  resources 
were  as  follows : 

Gaging  streams $711, 000. 00 

Transfers  from  Federal  agencies 200, 723. 00 

Repayments  by  Federal  agencies 6,822.60 

Cooperative  funds  furnished  by  States  and  munici- 

paliUes 548, 337. 64 

Noncooperative  funds  furnished  by  State  and  munici- 

palltiea 4, 996. 53 

Funds  furnished  by  permittees  and  licensees  of  the 

Federal  Power  Commlasion 33,354.93 


COOPERATION 


1.505,234.70 


Work  in  the  branch  is  largely  conducted  in  cooperation  with  Fed- 
eral bureaus;  State,  county,  municipal,  and  other  goyemmental 
a^ncies ;  and  permittees  and  licensees  of  the  Federal  Power  Commis- 
sion.   A  major  part  of  this  cooperation  is  set  forth  below. 

Btatee. — ^The  following  amounts  were  expended  by  States  from  cooperatlTe 
allotments.  In  addition,  several  State  agencies  cooperated  by  famishing  office 
quarters  and  occasional  services  in  field  and  o^flBce. 


Alabama 

Arizona 

Arkansas 

California : 

state $52, 982. 00 

Municipal-    19,587.72 


$2,  230. 97 

20,609.65 

1, 422.  00 


Connecticut : 

State 6, 407. 48 

Municipal-  850. 00 


Florida 

state 4, 499. 30 

Municipal.      2, 495. 47 


Hawaii 

Idaho 

nuiiais 

Indiana: 

state 4, 067. 25 

Municipal.  624. 80 


Slansas 

Kentucky .... 
Maine 


Maryland : 

State 4, 259. 89 

Municipal..    1, 741. 62 


72, 560. 72 


7, 257. 48 


6. 994. 47 
31, 394. 75 
17, 426. 42 

7. 520. 48 


4, 691. 56 

6,006.18 

354.27 

6, 997. 68 


Massachusetts . 

Michigan 

Minnesota : 

State 1, 283. 24 

Municipal..    1, 154. 42 


6,  001. 51 

6,  761. 67 

9^.83 


Mississippi. 
Missouri... 
Montana... 
Nebraska.. 


2, 437. 66 
1,  712. 79 

11, 243.  79 
8, 657. 41 

21,871.29 


Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York: 

State $21, 813. 86 

Municipal.      1, 713. 51 


North  Carolina 

North  Dakota 

Ohio: 

State 14. 685. 95 

Municipal.      2, 930. 79 


Oregon : 

State 41, 375. 39 

Municipal.  545. 93 


Pennsylvania 

South  Carolina: 

State 

Municipal. 


5,000.00 
340.15 


Tennessee 

Texas 

Utah : 

State 5, 713. 74 

Municipal.      5, 131.  53 


Vermont 

Virginia 

WaSiington : 

State 6, 085. 07 

Municipal.     10.  768. 25 


West  Virginia. 

Wisconsin 

Wyoming 


$1, 050. 00 

2, 714. 90 

19, 871. 93 

17, 293. 67 


23, 527. 37 

11, 802. 25 

2, 305. 88 


17, 616. 74 


41, 921. 32 
23, 257. 28 


5, 340. 16 
13,  511. 16 
42,964.94 


10, 845. 27 

4. 863. 78 

26,800.14 


16. 853. 32 
3.500.00 
6. 985. 28 

10.  964.  50 

548. 337.  64 
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Bureau  of  Reclamation, — ^The  measurement  of  streams  that  are  to  famish 
water  to  reclamation  projects  was  continued  on  the  Bladi  Canyon  project  and  on 
the  lower  Colorado  River.  A  reconnaissance  was  made  for  a  gaging  station 
site  near  Hoover  Dam. 

India/n  Service. — Stream  gaging  was  continued  on  the  Gila  and  San  Carlos 
Rivers  and  was  also  done  in  the  Blackfoot  River  Basin  of  the  Fort  Hall  proj 
ect  and  on  the  Western  Shoshone  and  Yakima  Indian  reservations. 

NaiUmal  Park  Service. — Streams  in  the  Yellowstone  National  Park  were 
measured  during  the  year  at  stations  maintained  in  cooperation  with  the 
National  Park  Service,  and  an  investigation  was  made  of  the  ground-wate 
supply  at  Yorktown,  Va. 

Department  of  the  Navy, — ^An  investigation  for  the  development  of  a  ground- 
water supply  at  the  Puget  Sound  Navy  Yard,  Washington,  was  made  for  the 
Bureau  of  Yards  and  Docks. 

Forest  Service. — ^A  study  of  stream  flow  in  the  Angeles  National  Forest,  in 
southern  California,  was  continued. 

Weather  Bureau. — Stream  gaging  was  continued  on  the  Colorado  River  in 
Arizona,  and  a  study  was  made  of  the  flow  of  the  Columbia  River  at  UmatiUa, 
Oregon. 

Office  of  PuhUo  BiUlding»  and  Public  Paries  of  the  NatUmaZ  Capital. — ^A  stndj 
of  the  flow  of  Rock  Creek  was  continued. 

Department  of  State. — ^Investigations  were  continued  in  connection  with  mat- 
ters which  fall  within  the  scope  of  the  Jurisdiction  of  the  International  Joint 
Commission,  the  cost  thereof  being  borne  by  funds  transferred  to  the  Qeologlnl 
Survey  by  the  State  Department  This  work  includes  stream  gaging  and 
surface  and  ground  water  studies  at  points  along  the  boundary  betweoi  tiie 
United  States  and  Canada  where  international  problems  are  involved.  Approxi- 
mately 100  gaging  stations  were  operated  in  connection  with  these  investlgi- 
tlons;  48  of  them  were  international  stations  operated  Jointly  or  in  collabon- 
tion  with  the  Dominion  Water  Power  and  Hydrometric  Bureau  because  of 
their  relation  to  matters  involving  the  Jurisdiction  of  the  International  Jdnt 
Commission  and  the  common  interest  of  the  two  countries.  Stream  gaging  on 
the  Rio  Grande  on  the  Mexican  boundary  was  discontinued  by  the  (Jeolo^ctf 
Survey  and  turned  over  to  the  International  Water  Commission,  United  States 
and  Mexico,  at  the  beginning  of  the  fiscal  year. 

Veterans'  Administration. — ^An  investigation  for  the  development  of  a  ground- 
water supply  near  San  Fernando  and  at  Sawtelle,  Calif.,  was  made  for  the 
Construction  Service. 

Department  of  Justice, — ^An  investigation  was  made  of  the  ground-water 
supply  for  the  proposed  Federal  prison  near  Milan,  Mich. 

Corps  of  Engineers,  United  States  Army. — Stream  gaging  in  connection  with 
studies  and  reports  under  House  Document  808  of  the  Sixty-ninth  Congresi) 
first  session,  which  has  been  conducted  in  connection  with  the  Corps  of  ESngi- 
neers  for  three  years  or  more,  was  essentially  completed  Septemb^  90,  193L 
Stream  gaging  in  cooperation  with  the  corps  has  been  continued  in  connection 
with  authorized  projects  related  to  navigation  and  flood  control  at  about  122 
stations  in  the  Pittsburgh,  Huntington,  Jacksonville,  Mobile,  Nashville,  Kansu 
City,  and  St.  Paul  Army  Engineer  districts. 

Federal  Paver  Commission. — The  stream  gaging  required  in  connection  with 
permits  and  licenses  issued  for  the  development  of  water  power  under  ^ 
Federal  water-power  act  has  been  performed  or  supervised  by  engineers  of 
the  Geological  Survey  in  Alabama,  Arkansas,  California,  Colorado,  Connecticut, 
Florida,  Georgia,  Idaho,  Illinois,  Iowa,  Indiana,  Kentucky,  Maine,  Michli^D, 
Minnesota,  Mississippi,  Missouri,  Montana,  New  Mexico,  New  York,  North 
Carolina,  Oregon,  Pennsylvania,  South  Carolina,  Tennessee,  Utah,  Virginia, 
Washington,  West  Virginia,  Wisconsin,  and  Wyoming.  Oi>erations  of  projects 
under  permits  and  licenses  have  been  supervised  in  Arizona,  Arkansas,  OeiXktfitt- 
uia,  Colorado,  Idaho,  Montana,  Nevada,  Oregon,  Utah,  Washington,  Wisconsiii, 
and  Wyoming. 
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PUBUCATIONS 

The  publications  of  the  year  prepared  by  the  water-resources 
branch  comprised  45  reports  and  5  separate  chapters.  (See  pp.  2-3.) 
At  the  end  of  the  year  20  other  reports  were  in  press. 

CHARACTER  AND  METHODS  OF  WORK 

The  study  of  surface  waters,  which  consists  of  the  measurement 
of  the  flow  of  rivers,  has  been  conducted  in  48  States,  the  District 
of  Columbia,  and  Hawaii  at  selected  gaging  stations  where  the 
volume  of  water  is  measured  and  records  of  stage  and  other  data 
are  collected,  from  which  the  daily  discharge  of  the  rivers  is  com- 
puted. In  tlus  work  89  States  and  several  Government  organizations 
and  individuals  cooperated  in  the  maintenance  of  the  regular  gaging 
stations.  At  the  end  of  the  year  2,791  ^ging  stations  were  being 
maintained.  Records  for  about  135  additional  Nations  were  received, 
ready  for  publication,  from  Government  bureaus  and  private  persons. 

The  division  of  ground  water  investigates  the  waters  that  he  below 
the  surface  in  the  zone  of  saturation  (from  which  the  wells  and 
springs  are  supplied) ;  the  source,  occurrence,  quantity,  and  head 
of  these  waters ;  their  conservation ;  their  availability  and  adequacy 
for  domestic,  industrial,  irrigation,  and  public  supplies  and  as  water- 
ing places  for  livestock  and  desert  travelers;  and  the  methods  of 
constmisting  wells  and  recovering  water  from  them  and  of  improv- 
ing springs.  Each  year  surveys  are  made  of  selected  areas  where 
problems  of  water  supply  are  urgent,  and  the  results  are  generally 
published  in  water-supply  papers  that  include  maps  showing  the 
ground-water  conditions.  The  investigations  relating  to  the  chemi- 
cal composition  of  the  water  are  made  in  cooperation  with  the 
division  of  quality  of  water.  Projects  involving  large  expenditures 
for  drilling  wells  to  develop  water  supjplies  are  considered  each  year 
by  the  several  departments  of  the  United  States  Government,  and 
the  ground-water  division  is  called  upon  to  furnish  information  and 
flidvice  on  many  of  these  projects.  During  the  fiscal  year  about  50 
investigations  relating  to  ground-water  and  reservoir  sites  were  in 
progress,  and  work  was  done  in  25  States,  15  of  which  cooperated, 
and  in  Hawaii. 

Cooperation  was  continued  with  the  11  State  associations  of  water- 
well  drillers  and  with  the  American  Association  of  Water  Well 
Drillers.  A.  G.  Fiedler  attended  the  annual  meeting  of  that  associa- 
tion at  Milwaukee,  Wis.,  and  presented  a  paper  entitled  ^  Mud- 
scow  drilling."  He  also  conferred  with  a  joint  committee  of  the 
American  Association  and  the  American  Specification  Institute  re- 
garding standard  specifications  for  the  driUmg  of  wells. 

Abstracts  of  papers  relating  to  ground- water  hydrolo^  were  pre- 
pared for  the  "Annotated  bibliography  of  economic  geology  "  under 
the  direction  of  A.  N.  Savre.  In  the  hydrologic  liA)oratory  V.  0. 
Fishel  analyzed  283  samples  of  water-bearing  material. 
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A  course  of  daily  lectures  and  discussions  on  the  principles  of 
ground-water  hydrology  and  the  methods  of  ground-water  work 
was  conducted  from  Februarjr  1  to  March  18.  O.  E.  Meinzer  read 
as  his  presidential  address  before  the  Geological  Society  of  Washing- 
ton a  paper  on  the  subject  "  History  and  development  of  ground- 
water hydrology  "  and  also  presentea  a  paper  entitled  "  Relation  of 
ground  water  to  stream  flow  ''  at  the  meeting  of  the  hydrologic  power 
committee  of  the  National  Electric  Light  Association  at  Cincinnati, 
Ohio. 

The  following  papers  were  presented  before  the  meeting  of  tiie 
section  of  hydrology  of  the  American  Geophysical  Union  and  were 
published  in  the  Transactions  of  the  Union : 

Recent  inTostigations  of  Thlem'a  method  for  determining  permeability  of 
water-bearing  materials,  by  L.  K.  Wensel. 

Sqnation  of  lines  of  flow  In  vicinity  of  discharging  well,  by  G.  V.  I%ei8. 

Investigations  of  the  fluctuations  of  water  levels  in  observation  wells  in 
Virginia,  by  B.  0.  Oady. 

Investigations  of  the  fluctuations  of  the  ground-water  table  In  Pennaylvanit, 
by  S.  W.  Lohman. 

Beport  of  the  committee  on  underground  water,  by  D.  G.  Thompson. 

The  work  on  the  quality  of  water  included  the  analysis  of  the 
mineral  content  of  1,025  samples  of  water  from  surface  and  under- 
ground sources  with  reference  to  the  suitability  of  the  waters  for 
industrial  and  agricultural  uses  and  for  domestic  use  (not  related  to 
questions  of  health),  so  far  as  such  use  is  affected  by  the  dissolved 
mineral  matter.  The  analyses  included  some  for  nearly  all  the  studies 
of  ground  water  in  the  different  States  as  noted  below.  Close  co(K>- 
eration  was  continued  with  the  division  of  ground  water  in  the  stuay 
of  problems  relating  to  quality  of  ground  water  and  the  preparation 
of  the  parts  of  ground- water  reports  that  involve  consideration  of 
the  chemical  character  of  the  waters.  Work  was  well  advanced  on 
the  collection  of  data  and  the  making  of  analyses  for  the  revision  of 
Water-Supply  Paper  496.  The  studies  of  the  Colorado  River  and 
its  tributaries  were  extended  to  gain  further  information  as  to  the 
contribution  of  the  upper  tributaries  to  the  load  of  dissolved  and 
suspended  matter  carried  by  the  river.  Progress  was  made  on  the 
study  of  some  special  methods  of  analysis.  A  number  of  partial 
analyses  were  made  of  samples  of  rain  and  snow. 

The  work  of  the  division  of  power  resources  comprised  the  prep- 
aration of  monthly  and  annual  reports  on  the  production  of  electric- 
ity and  consumption  of  fuel  by  public-utility  power  plants,  a  report 
on  the  developed  water  power  of  the  United  States,  a  report  con- 
taining the  monthly  and  annual  iSgures  of  output  by  States  for  1931, 
and  compilations  of  the  stocks  of  coal  held  by  electric  public-utihtj 
power  plants  for  inclusion  in  reports  of  commercial  stocks  of  coal 
undertaken  quarterly  by  the  Bureau  of  Mines  of  the  Department  of 
Commerce. 

The  annual  report  on  the  capacity  of  water  wheels  in  water-power 
plants  in  the  United  States  was  released  February  6.  1932,  and  the 
final  report  on  the  monthly  and  annual  production  ox  electricity  for 
public  use  in  1931  was  released  April  29,  1932. 
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The  division  of  water  utilization  investigates  problems  affecting 
the  utilization  of  the  waters  of  streams  and  performs  administrative 
work  relating  to  supervision  and  investigation  by  the  field  organ- 
ization of  the  water-resources  branch  and  of  power  projects  of  the 
Federal  Power  Commission  and  of  the  Interior  Department.  The 
field  work  is  generally  conducted  by  personnel  otherwise  assigned  to 
the  division  of  surface  water. 

Studies  of  flood  control  pertaining  to  the  Boseau  River  reference 
before  the  International  Joint  Commission  were  continued  in  north- 
em  Minnesota.  The  flow  of  the  St.  Mary  and  Milk  Rivers,  interna- 
tional streams  in  northern  Montana,  was  divided  in  accordance  with 
treaty  agreement.  Studies  and  reports  were  made  for  the  Interna- 
tional Joint  Commission  in  connection  with  its  consideration  of  the 
apportionment  of  the  waters  of  these  streams.  The  application  of 
a  Canadian  power  company  for  approval  by  the  International  Joint 
Commission  of  a  dam  on  the  Kootenai  River  in  Canada  which  is 
capable  of  causing  backwater  in  Idaho  has  necessitated  extensive 
studies  of  the  effect  of  the  dam  on  the  behavior  of  surface  and  ground 
water  on  the  United  States  side  of  the  boundary.  Numerous  investi- 
gations have  been  made  of  a  wide  variety  of  problems  of  water 
utilization. 

At  the  request  of  the  Federal  Power  Commission,  30  engineers  of 
the  water-resources  branch  have  been  designated  as  representatives 
of  the  commission  to  perform  for  the  commission  such  field  work 
as  may  be  assigned  to  them.  The  operation  of  about  320  gaging 
stations  was  conducted  by  the  branch  or  was  performed  by  per- 
mittees and  licensees  imder  the  supervision  of  the  branch  in  con- 
nection with  130  projects  of  the  Federal  Power  Commission.  Engi- 
neers of  the  branch  have  had  general  supervision  of  operations 
under  permits  and  licenses  of  the  Federal  Power  Commission  in 
connection  with  100  projects.  Examinations  and  reports  on  appli- 
cations for  projects  have  been  made  for  the  commission  as  requested. 
Similar  activities  have  been  required  for  certain  power  projects 
operating  under  authority  of  the  Secretary  of  the  Interior.  The 
administrative  detail  pertaining  to  such  general  supervision  of  proj- 
ects and  examinations  and  reports  was  performed  in  the  conserva- 
tion branch,  and  the  pertinent  field  work  was  carried  on  under  a 
coordinate  arrangement  through  the  district  offices  of  the  water- 
resources  branch. 

WORK  OF  THE  YEAR  BY  STATES 

The  following  table  shows  by  States  the  number  of  gaging  sta- 
tions maintained  for  the  collection  of  stream-flow  records  and  the 
interest  in  those  stations  of  the  agencies  cooperating  with  the 
Geological  Survey: 
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'  Cooperation  MuTlaDd  on  1  statloni. 

•  Cooperation  MsssscbusetU. 

'Cooperation  by  Minnesota  on  1  station  and  by  Wyominson  Istslloa. 
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Arkansas, — ^The  investigation  In  the  Grand  Prairie  region  was  continued  in 
cooperation  with  the  State  Geological  Survey.  Records  were  obtained  by 
A.  H.  Prince,  under  the  direction  of  D.  G.  Thompson,  of  water  levels  in  numer- 
ous observation  wells,  and  these  records  were  released  to  the  public  in  manu- 
script form. 

California. — ^Water  levels  were  measured  in  selected  wells  in  southern  Cali- 
fornia under  the  direction  of  P.  C.  Ebert.  The  record  now  covers  a  period  of 
28  years.  Work  was  continued  with  the  financial  support  of  the  East  Bay 
Municipal  Utility  District  on  the  investigation  of  the  ground  water  in  the 
alluvial  fan  of  the  Mokelumne  River,  and  the  results  were  released  in  manu- 
script form.  This  investigation  was  placed  in  charge  of  A.  M.  Piper,  who  was 
assisted  by  H.  S.  Gale,  C.  A.  McClelland,  G.  M.  Sherwood,  B.  R.  Colby,  and 
H.  E.  Thomas.  A.  G.  Fiedler  spent  two  weeks  in  studying  well-drilling  methods 
in  California  and  attended  a  meeting  of  water-well  drillers  in  Oakland.  Investi- 
gations and  reports  were  made  by  S.  W.  Lohman  relating  to  ground-water 
supplies  for  the  Veterans*  Administration  home  in  Los  Angeles  and  the  Vet- 
erans' Administration  hospital  near  San  Fernando.  Analyses  were  made  of 
samples  collected  regularly  from  the  Sacramento  River  at  Sacramento. 

Colorado. — ^A.  G.  Fiedler  attended  a  meeting  of  water-well  drillers  in  Denver. 

Florida. — ^The  investigation  of  the  ground- water  resources  of  Florida  was 
continued,  in  cooperation  with  the  State  Geological  Survey,  by  V.  T.  Stringfield, 
nnder  the  direction  of  D.  G.  Thompson.  Mr.  Stringfield  did  field  work  in 
Duval,  St.  Johns,  Seminole,  Orange,  Pinellas,  Hillsborough,  Manatee,  Sarasota, 
and  Charlotte  Counties  and  nearly  completed  a  report  on  Sarasota  County. 

Hawaii. — ^The  investigation  on  the  island  of  Oahu,  in  cooperation  wiUi  the 
Territorial  Commission  of  Public  Lands,  was  continued  by  H.  T.  Steams 
and  K.  N.  Vaksvik,  who  nearly  completed  a  comprehensive  report  on  the 
ground-water  resources  of  that  island.  A  report  on  the  Pearl  Harbor  Springs, 
by  H.  T.  Steams,  was  released  in  manuscript  form. 

Idaho. — ^Parts  of  the  comprehensive  report  on  ground  water  in  the  Snake 
River  Plains,  by  H.  T.  Stearns,  Lynn  Crandall,  and  W.  Q.  Steward,  were  re- 
leased in  manuscript  form,  including  a  section  entitled  "Loss  and  gain  of 
water  in  the  Snake  River  between  Heise  and  King  Hill,  Idaho,"  and  the 
records  of  wells  in  the  area.  The  section  entitled  "Inventory  of  the  water 
supply  on  the  Snake  River  Plains  in  southeastern  Idaho"  was  released  in 
mimeographed  form.  An  investigation  of  the  surface  and  ground  waters  of 
Malad  and  Curlew  Valleys  was  made  in  cooperation  with  the  Idaho  Department 
of  Reclamation.  A  report  by  D.  Q.  Thompson  on  the  ground-water  conditions 
and  by  R.  W.  Faris  on  the  reservoir  sites  was  released  in  manuscript  form. 

Kansas. — ^A.  G.  Fiedler  attended  a  conference  of  water-well  drillers  at  El 
Dorado. 

Michigan. — ^R.  M.  Leggette  made  an  investigation  and  report  for  the  United 
States  Bureau  of  Prisons  in  regard  to  a  proposed  water  supply  at  Milan. 
Plans  were  made  for  cooperation  with  the  State  geologist  for  comprehensive 
investigations  of  ground-water  conditions  in  the  State  with  special  reference  to 
fire  protection.  D.  G.  Thompson  spent  a  week  in  preliminary  field  work  and 
conference  in  regard  to  this  project.  The  district  office  at  Lansing,  in  charge 
of  Berkeley  Johnson,  was  closed  June  80. 

Minnesota. — ^A.  G.  Fiedler  made  two  trips  to  Minneapolis  to  confer  with  well 
drillers. 

Missouri. — ^A.  G.  Fiedler  presented  a  paper  on  sanitary  well  construction 
at  the  seventh  annual  Missouri  Water  and  Sewer  Conference,  in  Jefferson 
City.    He  also  attended  the  Missouri  Well  Drillers*  convention  in  Jefferson  City. 

Montana. — ^The  report  by  G.  M.  Hall  on  ground  water  in  Big  Horn  County 
was  completed,  and  progress  was  made  by  him  on  the  report  on  Fergus  County. 

IfeJyraska. — ^The  investigation  of  the  ground-water  resources  of  the  Platte 
River  Valley  was  continued  in  cooperation  with  the  State  Conservation  and 
Survey  Division,  by  A.  L.  Lugn  and  L.  K.  Wenzel. 

Hfew  J6r«e](.— kDomprehensive  investigation  of  the  ground-water  resources  of 
New  Jersey  was  resumed,  through  cooperation  with  the  State  Water  Policy 
Commission,  by  D.  G.  Thompson,  H.  C.  Barksdale,  and  R.  W.  Sundstrom. 
Special  atention  was  given  to  the  conditions  in  the  Runyon,  Atlantic  City,  and 
Camden  areas.  A  paper  entitled  "  Ground-water  supplies  of  the  Atlantic  City 
region"  was  presented  by  Mr.  Thompson  at  the  meeting  of  the  Four  States 
section  of  the  American  Water  Works  Association  in  Atiiantlc-  City  and  is  to 
be  published  in  the  Journal  of  that  association. 
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New  Mexico. — (Cooperation  was  continued  with  the  State  engineer  in  tiie 
Roswell  artesian  basin  by  A.  G.  Fiedler,  in  Mimbres  Valley  by  W.  N.  White^ 
in  Lea  County  by  S.  S.  Nye,  and  in  Roosevelt  and  Curry  Counties  by  C.  V. 
Theis.  A  comprehensive  report  on  the  Roswell  artesian  basin  by  Messrs. 
Fiedler  and  Nye  was  released  in  manuscript  form.  A  district  <^ce  was 
established  at  Santa  Fe  July  16,  1931,  with  Berkeley  Johnson,  engineer,  in 
charge. 

New  York, — ^An  investigation  of  the  ground-water  resources  of  the  State  was 
undertaken  in  cooperation  with  the  Joint  legislative  committee  concerned  with 
water  resources.  Work  was  begun  on  Long  Island  by  D.  G.  Thompson,  A.  G. 
Fiedler,  and  Kyle  Forrest.  A  brief  preliminary  report  was  published  in  New 
York  Legislative  Document  104,  and  some  of  the  data  obtained  were  released 
in  manuscript  form. 

North  Carolina. — O.  E.  Meinzer  spent  a  week  in  field  work  and  conference 
with  the  State  Division  of  Water  Resources  and  Bnglneering  in  regard  to 
observations  of  water  levels  in  wells  and  their  relation  to  stream  flow. 

Ohio. — O.  B.  Meinzer  attended  a  conference  with  the  State  Water  Conserva- 
tion Board  of  Ohio  in  regard  to  plans  for  a  comprehensive  survey  of  the  ground- 
water resources  of  the  State. 

OkUihoma. — ^A.  G.  Fiedler  prepared  a  paper  entitled  "  Improper  construction 
as  a  cause  of  well  pollution,*'  which  was  read  at  the  eighth  Oklahoma  Sewage 
and  Water  Conference  at  Stillwater  and  is  to  be  published  in  the  Southwest 
Waterworks  Journal. 

Oregon. — Investigations  of  the  ground-water  resources  of  Oregon  were  con- 
tinued in  cooperation  with  the  State  Agricultural  Experiment  Station.  A 
preliminary  report  on  the  Harney  Basin  was  issued  in  mimeographed  form,  and 
field  work  in  that  basin  was  continued  by  A.  M.  Piper,  T.  W.  Robinson,  and 
C.  F.  Park,  jr.  A.  G.  Fiedler  conferred  with  drillers  in  the  State  in  regard  to 
well-drilling  methods. 

Pennsylvania. — The  systematic  survey  of  the  ground-water  resources  of 
Pennsylvania  was  continued  in  cooperation  with  the  State  Topographic  and 
Geologic  Survey.  The  report  by  G.  M.  Hall  on  the  southeastern  part  of  the 
State  was  released  in  manuscript  form,  and  the  report  on  the  northwestern  part 
of  the  State  by  R.  M.  Leggette  and  that  on  the  northeastern  part  by  S.  W. 
Lohman  were  virtually  completed.  A  preliminary  report  on  the  northeastern 
area  was  released  in  mimeographed  form.  About  35  observation  wells  were 
selected  on  which  weekly  measurements  of  water  level  are  made.  The  results 
have  been  released  in  mimeographed  or  manuscript  form. 

Tennessee. — The  report  on  ground  water  in  south-central  Tennessee  was 
nearly  completed  by  C.  V.  Theis,  and  observations  were  continued  on  water 
levels  in  wells  in  Memphis.  The  reports  on  north-central  Tennessee  by  A.  M. 
Piper  and  on  western  Tennessee  by  F.  G.  Wells  are  now  in  press  as  water- 
supply  papers.  All  the  ground-water  work  was  done  in  cooperation  with  the 
State  geologist. 

Texas. — Investigations  of  the  ground- water  resources  of  Texas  were  con- 
tinued in  cooperation  with  the  State  Board  of  Water  Engineers,  under  the 
direction  of  W.  N.  White.  The  Texas  Department  of  Health  and  the  Bureau 
of  Engineering  Research  of  the  Agricultural  and  Mechanical  College  also 
continued  to  cooperate.  Studies  of  the  geology  and  ground-water  resources  in 
the  Toyah  Basin,  in  Reeves,  Ward,  and  Pecos  Counties,  were  continued  by 
H.  S.  Gale  and  S.  S.  Nye.  The  ground-water  investigation  in  Harris  County, 
including  the  Houston  area,  was  expanded  to  include  parts  of  Montgomery, 
Waller,  Fort  Bend,  Brazoria,  and  Galveston  Counties.  This  investigation  was 
conducted  by  P.  P.  Livingston,  S.  F.  Turner,  C.  W.  Cooke,  and  T.  W.  Bridges. 
A  survey  of  the  ground-water  resources  of  Bexar  County  was  begun  by  S.  F. 
Turner.  Observations  of  water-level  fluctuations  in  wells  and  studies  of  salt- 
water contamination  were  continued  in  the  Winter  Garden  district  by  W.  A. 
Lynch.  J.  T.  Lonsdale  continued  the  investigation  of  the  ground-water  resources 
of  Webb  County  and  started  work  in  La  Salle  County.  An  investigation  and 
report  concerning  ground-water  conditions  in  the  East  Texas  oil  field,  in  Upshur, 
Gregg,  Rusk,  and  Smith  Counties,  were  made  by  S.  F.  Turner  and  P.  P.  Living- 
ston. Farther  work  was  done  by  A.  N.  Sayre  in  Medina  and  Uvalde  Counties, 
by  T.  W.  Robinson  and  S.  F.  Turner  in  Dinmiit  and  Zavala  Counties,  and  by 
J.  T.  Lonsdale  in  Atascosa  and  Frio  Counties.  A.  G.  Fiedler  conferred  with 
officials  of  the  United  States  Department  of  Justice  regarding  the  completion 
of  a  well  to  provide  a  water  supply  for  the  United  States  detention  farm  at 
El  Paso.    A  paper  on  the  results  of  the  cooperative  State  and  Federal  investi- 
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gatian  of  the  ground  waters  of  Texas,  prepared  by  W.  N.  White,  was  presented 
at  the  fourteenth  Texas  Water  Works  Short  School  at  Mineral  Wells. 

Utah. — ^An  investigation  of  the  ground-water  resources  of  the  Jordan  Valley, 
with  special  reference  to  an  increased  water  supply  for  Salt  Lake  Gity,  was 
begun  in  cooperation  with  the  city,  by  R.  M.  Leggette  and  G.  H.  Taylor. 

Virginia. — Cooperation  was  begun  with  the  State  Geological  Survey  in  a 
compr^ensive  survey  of  the  ground-water  resources  of  the  State.  Field  work 
was  completed  by  B.  O.  Cady  in  Arlington,  Fairfax,  Prince  William,  Loudoun, 
Clarke,  and  Frederick  Counties.  Water-stage  recorders  were  operated  on  the 
observation  well  in  Arlington  County  and  on  the  ebbing  and  flowhig  spring 
near  Broadway.  A  recorder  was  installed  on  an  ebbing  and  flowing  spring 
near  Marion.  A  memorandum  for  the  press  was  issued  on  the  fluctuations 
of  the  Arlington  well  and  their  relation  to  precipitation.  Special  investigations 
were  made  by  R.  C.  Cady  at  Virginia  Beach  and  at  several  localities  in  the 
Shenandoah  Valley.  An  investigation  relating  to  a  water  supply  at  Yorktown 
was  made  by  A.  G.  Fiedler  for  the  National  Park  Service. 

WasTUnffton. — ^An  investigation  and  report  were  made  by  J.  T.  Pardee  for 
tbe  Navy  Department  in  regard  to  ground-water  supplies  at  the  United  States 
navy  yard  at  Bremerton.  A.  G.  Fiedler  conferred  with  drillers  in  the  State 
in  regard  to  well-drilling  methods. 

Wisconsin. — ^A.  G.  Fiedler  attended  the  annual  meeting  of  the  Wisconsin 
Well  Drillers  Assocation  at  Milwaukee. 

CONSERVATION  BRANCH 

HERMAN  STABLER,  Chtrf 

ORGANIZATION  AND  PERSONNEL 

The  work  of  the  conservation  branch,  comprising  the  classifica- 
tion of  public  lands  with  respect  to  mineral,  water  power,  and  agri- 
cidturai  value  and  the  techmcal  supervision  of  mineral  and  power 
development  on  such  lands  and  of  mineral  development  on  Indian 
lands,  was  directed  at  the  end  of  the  year  through  five  administra- 
tive divisions,  as  follows: 

Hineral-classiflcation  division,  J.  D.  Northrop,  geologist,  in  charge. 

Power  division,  B.  E.  Jones,  hydraulic  engineer,  in  charge. 

Agricultural  division,  J.  F.  Deeds,  hydraulic  engineer,  in  charge. 

Mining  division,  H.  I.  Smith,  mining  engineer,  in  charge. 

Oil  and  gas  leasing  division,  H.  B.  Soyster,  petroleum  engineer,  in  charge. 

The  mineral-leasing  division  of  former  years  was  subdivided 
about  the  middle  of  the  fiscal  year  to  facilitate  administration  of  its 
major  elements — ^mining  operations  and  oil  and  gas  operations. 

On  June  30, 1932,  the  permanent  full-time  personnel  of  the  branch 
numbered  153,  consisting  of  5  geologists,  9  hydraulic  engineers,  12 
mining  engineers,  40  petroleum  engineers,  1  classification  engineer, 
7  agricultural  classifiers,  1  chemist,  1  attorney,  22  accountants  and 
draftsmen,  and  65  clerical  and  miscellaneous  employees. 

FUNDS 

The  funds  appropriated  or  transferred  for  the  work  of  the  con- 
servation branch  in  the  fiscal  year  were  as  follows : 

Classification  of   lands $199,000 

Supervision  of  leasing  operations,  public  lauds 270, 000 

Supervision  of  leasing  operations,  Indian  lands 95,000 

Supervision  of  naval-reserve  operations 50,000 

Federal  Power  Commission 2, 260 

616,250 


60  FIFTY-THIBD  BEPOBT  OP  GEOLOGICAL  SURVEY 

CORRESPONDENCE 

During  the  year  26,187  letter  requests  for  information  or  technical 
reports  were  received  in  the  Washington  office  of  the  branciL  to- 
gether witih  45,075  pieces  of  miscellaneous  correspondence  for  nUng 
or  for  transmission  to  the  appropriate  field  office.  Within  the  same 
period  18,933  letters  and  18,800  pieces  of  miscellaneous  correspond- 
ence were  sent  out. 

In  the  several  field  offices  30,508  letters  and  578,471  pieces  of  mis- 
cellaneous correspondence  were  received,  and  41,239  letters  and  354,- 
847  pieces  of  miscellaneous  correspondence  were  sent  out. 

PUBLIC  INFORMATION  SERVICE 

The  conservation  branch  supplies  information  to  the  public 
through  personal  interviews  with  callers,  by  distribution  of  publi- 
cations, and  by  making  available  for  inspection  publications  or 
manuscripts  not  of  a  confidential  character.  During  the  V^ar  there 
were  10,683  personal  calls  for  information  at  the  field  omces,  1,508 

{)ublications  were  distributed,  and  1,370  were  consulted.    The  fol- 
owing  publications  and  public  releases  were  completed  during  the 
year: 

Ageton,  B.  V.,  Guides  to  ore  finding  In  the  Trl-State  district:  Press  memo- 
randum. 

Bryan,  L.  L.,  and  Mansfield,  G.  B.,  Water-power  resources  of  Snake  BWer  be- 
tween Jackson  Hole  and  Alpine,  Wyo.,  with  description  of  geology.  Manu- 
script report  and  press  memorandum. 

Bryan,  L.  L..  and  Piper,  A.  M.,  Water-power  resources  of  Hoh  Biver,  Wash- 
ington, with  description  of  the  geology.  Manuscript  report  and  ptm 
memorandum. 

Deeds,  J.  F.,  and  Falck,  Depue,  Land-classification  report  on  Utah,  with  map. 
Manuscript  report  and  press  memorandum. 

Dobbin,  C.  E.,  Structure-contour  map  of  the  Spindletop  dome,  Natrona  Ck)iinty, 
Wyo.    Press  memorandum. 

Development  map  of  the  Bloomfleld-Kutz  Canyon  oil  and  gas  field,  San 

Juan  County,  N.  Mex.    Press  memorandum. 

Natural  gases  other  than  the  hydrocarbons.    Presented  at  the  meetinf 


of  the  American  Association  of  Petroleum  Geologists  in  Oklahoma  City,  OUa., 
in  April,  1932. 

and  Erdmann,  C.  E.,  Geologic  and  structure  map  of  the  Harley  dome, 


Grand  County,  Utah.    Press  memorandum. 

-   Structure-contour  map  of  the  Montana  plaina    Press  mem* 


orandum. 
Dyer,  B.  W.,  Conditions  affecting  mining  development  [of  iron  ore  on  Canyon 

Creek,  Fort  Apache  Indian  Beservation,  Arizona] :  U.  S.  €^1.  Survey  BvE 

821,  pp.  69-70. 
Erdmann,  C.  E.,  and   Schwabrow,  J.  B.,  Detailed  geologic  and   engineerioc 

report  on  the  Border-Bed  Coulee  oil  field,  Montana-Alberta.    Press  noenh 

orandum  for  early  release  in  the  fiscal  year  1933. 
Hoyt,  W.  G.,  Water  utilization  In  Snake  Biver  Basin.    Advance  synopsis  of 

U.  S.  Geol.  Survey  Water-Supply  Paper  657,  together  with  map  showtac 

Irrigated  and  irrigable  lands,  developed  and  undeveloped  power  and  resemlr 

sites,  and  electric  transmission  lines.    Press  memorandum. 
Hoyt,  W.  G.,  and  Troxell,  H.  C,  Forests  and  stream  flow.    Bead  before  tbe 

American  Society  of  Civil  Engineers  at  its  annual  convention  in  Yellowstone 

Park,  July  6,  1932. 
Jones,  B.  E.,  Developed  water  power  of  the  world:  Press  memorandum. 
Jones,  B.  E.,  Oakey,  Warren,  and  Stearns,  H.  T.,  Water-power  resources  of 

the  Bogue  Biver  drainage  basin,  Oregon:  U.  S.  Geol.  Survey  Water-Supply 

Paper  638,  pp.  35-97. 
Jones,  E.  E.,  Water-power  resources  of  Soleduck  and  Lyre  Bivers,  Washington. 

Manuscript  report  and  press  memorandum. 
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Patterson,  R.  C,  Development  of  the  Kettleman  Hills  North  Dome  field  under 
the  Kettleman  North  Dome  Association.  Read  March  21,  ld32,  at  meeting 
of  Tulsa  (Okla.)  chapter  Am.  Inst.  Min.  and  Met  Eng. 

Smith,  H.  I.,  Potash  mined  in  United  States  may  meet  all  domestic  needs :  Oil, 
Paint,  and  Drug  Reporter,  June  29,  1931. 

Stabler,  Herman,  History  and  purpose  of  classification  of  lands  by  the  United 
States  Geological  Survey,  with  special  reference  to  forest  lands.  Read  before 
the  Society  of  American  Foresters  at  Washington,  D.  C,  January  4,  1932. 

Stabler,  Herman,  Holland,  G.  W.,  and  Deeds,  J.  F.,  Rise  and  fall  of  the  public 
domain,  exclusive  of  Alaska  and  other  outlying  possessions.  Read  by  Mr. 
Stabler  before  the  American  Society  of  Civil  Engineers  at  its  annual  con- 
vention in  Yelowstone  Park,  July  6,  1932. 

Williams,  G.  F.  (coauthor),  Oklahoma  lead  and  zinc  district:  Oklahoma  GeoL 
Survey  Bull.  56,  1932. 

SUMMARY  OF  CASES 

The  activities  in  the  Washington  office  with  respect  to  land  classi- 
fication include  the  preparation  of  reports  in  response  to  requests  for 
data  or  action  on  specific  cases,  the  preparation  of  orders  of  with- 
drawal and  restoration  of  lands  not  involved  in  specific  requests,  and 
thepromulgation  of  broad  areal  classifications. 

Tne  following  table  summarizes  activity  with  respect  to  requests 
for  data  or  action  on  specific  cases.  The  terms  "  gam  "  and  "  loss '' 
signify,  re^ectively,  decrease  and  increase  in  the  number  of  cases 
pending.  The  number  of  cases  received  was  greater  by  529  (4.1  per 
cent),  and  the  nufaber  acted  on  was  less  by  1,861  (12.6  per  cent)  than 
during  the  preceding  year.  The  number  of  cases  pending  at  the  end 
of  the  year  was  increased  by  about  21  per  cent. 

Summary  of  oa^es  iwooMng  land  classification 
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Genenl  Land  Office  requests: 

General 

Time  extensioDS. 

Oil  development 

Cononrrenoe . ..... 

Sec.  27  oases. 

Committee  cases— oO 

Apidioationa  for  dassifloation  as  to 
mineral: 

OIL 

Miscellaneous. 

Applications  for  mineral  permits 

Applications  for  mineral  leases 

Applications  for  patent,  potaniam... 
Vederal  Power  Commisdon  cases: 

Preliminary  permits 

Licenses. 

Determinations  under  sec.  24 

Applications  for  classiflcation  as  to 

power  resources 

Applications  for  agricultural  classi- 
fication  

Applications  for  rights  of  way 

Irrigation  project  reports 

Applications  under  enlarged  home- 
stead acts 

Applications     under     stock-raising 

namestead  acts 

Applications    under    ground-water 

reclamation  act 

Indian  Office  requests  for  information. 
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SUMMARY  OF  FIELD  OPERATIONS  BY  STATES 

Alaska. — Supervised  one  power  project.  Expended  $8,000  through  the  AlASkan 
branch  for  supervlBion  of  7  leases,  3  licenses,  and  25  prospecting  permits  for 
coal  and  142  prospecting  permits  for  oil  and  gas.  Ck>al  produced,  101,168  tims; 
accrued  rent  and  royalty,  $8,225. 

Alabama. — Examined  four  tracts  in  Baldwin,  Ck>vington,  Marlon,  and  liar- 
shall  Ck)unties  for  mineral  classification.  Investigated  in  the  field  the  status 
of  oil  and  gas  prospecting  operations  throughout  the  State.  Supervised  1  cotl 
lease.    Coal  produced,  81,630  tons ;  accrued  rent  and  royalty,  $8,163. 

Arizona. — Supervised  11  power  projects  and  surveyed  196  miles  of  river.  Ex- 
amined 18  tracts  for  agricultural  classification.  Supervised  on  public  land  4 
prospecting  permits  for  coal,  1  lease  and  5  prospecting  permits  for  sodium,  1 
prospecting  permit  for  potash,  and  91  prospecting  permits  for  oil  and  ffA 
No  production  reported ;  accrued  rent  and  royalty,  $203.  Supervised  on  Indiin 
land  6  Indian  agency  coal  mines  on  5  reservations,  and  under  Navajo  ExecutiTe 
order  14  leases  for  oil  and  gas.  In  cooperation  with  the  topographic  branch  u 
area  of  approximately  6  sqimre  miles  was  mai)ped  and  21  aflft>eBtos  leases 
examined. 

Arkansas. — Supervised  1  prospecting  permit  for  coal  and  15  for  oil  and  gas. 
No  production  reported. 

California. — ^Examined  two  tracts  in  Fresno  and  Kem  Ooonties  for  minenl 
classification.  In  cooperation  with  the  geologic  branch  continued  a  detailed 
geologic  examination  of  the  North,  Middle,  and  South  domes  of  the  Kettlemao 
Hills  anticline  in  Kings  and  Kem  Counties.  Supervised  31  power  projects  and 
surveyed  17  miles  of  river.  Examined  25  tracts  for  agricultural  classificatioi 
and  continued  detailed  studies  of  grazing  conditions  in  Mono  Lake  and  Owoi 
Valleys  preparatory  to  administration  of  lands  withdrawn  by  the  act  of  Maivk 
4,  1931  (46  Stat.  1530).  Supervised  on  public  land  6  prospecting  permita  for 
coal,  15  prospecting  permits  for  sodium,  4  leases  and  5  prospecting  pennits  for 
potash,  193  leases,  4  suspended  preference  rights  to  leases,  and  427  proBpectins 
permits  for  oil  and  gas.  Goal  produced,  72  tons ;  accrued  rent  and  royalty,  ^ 
No  potash  was  produced;  2  leases  were  conducting  experimental  work  and 
1  was  producing  sodium  salts — ^production,  32,196  tons ;  accmed  rent  and  roy- 
alty, $12,969.  Oil  produced,  14,237,495.65  barrels;  natural  gas,  24,399,648,000 
cubic  feet;  natural-gas  gasoline,  55,896,426  gallons;  accrued  royalty,  $1,599U11 
Supervised  on  naval  petroleimi  reserves  25  leases  for  oil  and  gas — oil  produced, 
3,919,625.61  barrels;  natural  gas,  4,442,014  cubic  feet;  natural-gas  gasoUne, 
18,539,144  gallons;  accrued  royalty,  $690,188. 

Colorado. — Examined  two  tracts  in  Morgan  and  Weld  Ck>unties  for  mineral 
classification.  In  cooperation  with  the  geologic  branch  continued  a  detaUed 
geologic  survey  of  the  Julesburg  Basin,  in  the  east-central  part  of  the  State. 
Supervised  11  power  projects.  Examined  78  tracts  for  agricultural  classiiki- 
tion.  Supervised  on  public  land  86  leases,  4  licenses,  53  permits,  and  15 
awarded  lease  applications  for  coal,  2  prospecting  permits  for  sodium,  1  pioe> 
pecting  permit  for  i)otash,  and  24  leases,  2  suspended  preference  rights  to  leaaes, 
and  400  prospecting  permits  for  oil  and  gas.  Coal  produced,  342,551  tons; 
accrued  rent  and  royalties,  $49,130.  Oil  produced,  544,073  barrels ;  natural  gas, 
1,308,602  cubic  feet ;  natural-gas  gasoline,  13,992  gallons ;  accrued  royalty,  $25^- 
205.  Supervised  on  Indian  lands  on  2  reservations,  2  coal  mines  and  6  leases  for 
oil  and  gas.  Began  direct  supervision  of  oil  and  gas  operations  and  royalty 
accounting  for  production  from  Indian  lands. 

Florida. — Examined  three  tracts  in  Bay,  Gadsden,  and  Walton  Ck>unties  for 
mineral  classification.  Investigated  in  the  field  the  status  of  oil  and  sas 
prospecting  operations  throughout  the  State. 

Idaho. — In  cooperation  with  the  geologic  branch  continued  a  detailed  geologic 
survey  of  the  Afton  quadrangle.  Sui>ervised  6  i)ower  projects.  InvestigiteA 
power-site  reserves  on  the  Coeur  d'Alene  River.  Examined  79  tracts  for  agrical- 
205.  Supervised  on  Iiuliau  lands  on  2  reservations  2  coal  mines  and  6  leases  for 
phosphate,  05  prospecting  permits  for  oil  and  gas.  Coal  produced,  3,229  ton; 
phosphate,  as,059  tons ;  accrued  rent  and  royalty,  $5,086. 

Kansas. — Supervised  1  prospecting  permit  for  oil  and  gas. 

LouuHiana. — Examined  six  tracts  in  Bo.ssier,  Cnddo,  Catahoula,  and  Wiaa 
Parishes  for  mineral  classification.  Investigated  in  the  field  the  status  <rf 
oil  and  gas  prospecting  operations  throughout  the  State.  Supervised  10  leases 
and  1  prospecting  permit  for  oil  and  gas.  Oil  produced,  2,984  barrels ;  natural 
gas,  982,216,000  cubic  feet ;  natural-gas  gasoline,  34,057  gallons ;  accrued  royaltj, 
$3,821. 
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Mississippi, — ^Examined  seven  tracts  in  Attala,  Choctaw,  George,  Greene, 
Jackson,  and  Wajrne  Counties  for  mineral  classification.  Investigated  in 
the  field  the  status  of  oil  and  gas  prospecting  operations  throughout  the  State. 

Montana, — Examined  three  tracts  in  Carter  County  for  mineral  classifica- 
tion and  one  tract  in  Carbon  County  for  reclassification  as  to  coal.  Made 
structural  and  stratigraphic  investigations  in  eastern  Montana  for  preparation 
of  structure-contour  map  of  Cedar  Creek  anticline.  In  cooperation  with  geo- 
logic branch  completed  a  geologic  investigation  for  phosphate  classification  near 
Avon;  also  continued  through  that  branch  a  detailed  investigation  of  the  coal 
resources  of  Custer  and  Powder  River  Counties.  Supervised  29  power  projects 
and  surveyed  120  miles  of  river.  Examined  59  tracts  for  agricultural  classifica- 
tion. Supervised  on  public  land  77  leases,  56  licenses,  40  prospecting  permits, 
and  21  awarded  lease  applications  for  coal;  2  phosphate  leases;  76  leases,  1 
tmspended  preference  right  to  lease,  and  478  prospecting  permits  for  oil  and 
gas.  Coal  produced,  192,432  tons ;  accrued  rent  and  royalty,  $23,489.  Oil  pro- 
duced, 375,568  barrels;  natural  gas,  1,639,101,000  cubic  feet;  accrued  royalty, 
$30,362.  Supervised  on  Indian  lands  on  2  reservations,  142  leases  for  oil  and  gas. 
Began  direct  supervision  of  oil  and  gas  oi)erations  and  royalty  accounting  for 
production  from  Indian  lands. 

Nebrask4i. — Supervised  3  prospecting  permits  for  potash.  Examined  2  tracts 
for  agricultural  classification. 

Nevada. — Supervised  6  power  projects.  Examined  21  tracts  for  agricultural 
classification  and  continued  regional  investigations  of  a^cultural  utility 
precedent  to  grazing  classification  in  the  northeastern  part  of  the  State.  Super- 
▼i^l  6  prospecting  permits  for  coal,  1  lease  and  5  prospecting  permits  for 
sodium,  1  lease  for  phosphate,  and  49  prospecting  permits  for  oil  and  gas. 
Sodium  produced,  700  tons ;  phosphate,  40  tons ;  accrued  rents  and  royalties,  $80. 

New  Memico, — Made  arenl,  structural,  and  economic  reconnaissance  with 
ref^ence  to  coal,  oil,  and  gas  in  northern  and  western  parts  of  San  Juan 
Basin.  Continued  through  geologic  branch  similar  investigations  in  southern 
and  eastern  parts  of  the  basin.  Supervised  3  power  projects.  Examined  60 
tracts  for  agricultural  classification.  Supervised  on  public  land  25  leases,  51 
prospecting  permits,  and  1  awarded  lease  application  for  coal;  9  prospecting 
permits  for  sodium ;  6  leases  and  124  prospecting  permits  for  potash ;  63  leases, 
17  su^)ended  preference  rights  to  leases,  and  897  prospecting  permits  for  oil 
and  gas.  Coal  produced,  45,415  tons:  potash,  45,967  tons;  accrued  rent  and 
royalty,  $18,807.  Oil  produced,  1,683,880  barrels;  natural  gas,  7,749,785,000 
cnblc  f^t;  natural-gas  gasoline,  1,197,131  gallons;  accrued  royalty,  $70,666. 
Supervised  on  Indian  land  on  6  reservations,  15  coal  mines  and  32  leases  for  oil 
and  gas.  Began  direct  supervision  of  oil  and  gas  operations  and  royalty 
accounting  for  production  from  Indian  lands. 

North  Dakota. — ^Examined  5  tracts  for  agricultural  classification.  Super- 
Tlsed  66  leases,  25  licenses,  1  prospecting  permit,  and  13  awarded  lease  appli- 
cations for  coal,  4  prospecting  i)ermlts  for  sodium,  and  18  prospecting  permits 
for  oil  and  gas.  Coal  produced,  427,199  tons;  accrued  rent  and  royalty, 
$25^235. 

Oklahoma. — Supervised  1  power  project.  Supervised  on  public  land  17 
leases  and  5  prospecting  permits  for  oil  and  gas.  Oil  produced,  185,900  barrels ; 
natural-gas  gasoline,  69,399  gallons;  accrued  rent  and  royalty,  $17,608.  Super- 
vised on  Indian  lands  on  21  reservations  78  coal  leases,  2  leases  for  volcanic 
ash,  40  leases  for  lead  and  zinc,  and  5,887  leases  for  oil  and  gas.  Made 
4,783  field  investigations  of  Indian  lands  for  regulatory,  Inspectlonal,  and 
appraisal  purposes.  Coal  produced  on  Indian  lands,  459,848  tons;  lead  and 
xlnc  concentrates  produced,  37,537  tons ;  market  value,  $896,305.  Royalties  from 
production  accrued,  oil,  $1,805,932;  dry  gas,  $41,992;  casing-head  gas,  $52,992. 

Oregon, — Investigated  storage  and  power  possibilities  on  the  Walla  Walla 
River  and  surveyed  80  miles  of  river.  Examined  31  tracts  for  agricultural 
classification.  Supervised  4  power  projects.  Supervised  2  leases  and  9  pros- 
pecting permits  for  coal,  1  lease  for  oil  shale,  3  prospecting  permits  for  potash, 
and  15  prospecting  i>erniits  for  oil  and  gas.  Coal  produced,  1,369  tons;  accrued 
rents  and  royalties,  $3,054. 

South  Dakota. — Examined  5  tracts  for  agricultural  classification.  Super- 
vised 4  leases  for  coal  and  15  prospecting  permits  for  oil  and  gas.  Coal  pro- 
duced, 2,153  tons ;  accrued  rent  and  royalty,  $374. 

Utah,--'^&de  structural  and  stratigraphic  investigations  of  Harley  dome. 
Grand  County,  for  preparation  of  structure-contour  map.  Supervised  8  power 
projects.    Examined  48  tracts  for  agricultural  classification.    Supervised  on 
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public  land  45  leases,  2  licenses,  and  65  prospecting  permits  for  coal,  36  pros- 
pecting permits  for  potash,  and  12  leases,  2  suspended  prefereice  ri^ts  to 
leases,  and  522  prospecting  permits  for  oil  and  gas.  Coal  produced,  767,553 
tons ;  accrued  rent  and  royalty,  $125,437.  Oil  produced,  6,695  barrels ;  natural 
gas  (including  carbon  dioxide),  44,949,000  cubic  feet;  accrued  royalty,  $713. 
Supenrised  on  Indian  land  on  one  reservation  4  agency  coal  mines  and  under 
Executive  order  6  leases  for  oil  and  gas. 

W<i8hington. — Supervised  10  power  projects  and  surveyed  50  miles  of  river. 
Investigated  storage  and  power  possibilities  on  the  Queeta,  Duckabush.  and 
Dosewallips  Rivers.  Examined  7  tracts  for  agricultural  classification.  Super- 
vised 21  pro^>ecting  permits  for  coal  and  1  prospecting  i)ermit  and  1  awarded 
lease  application  for  sodium.  Coal  produced,  44,190  tons;  accrued  rent  and 
royalty,  $11,071. 

Wyoming. — ^Remapped  basal  Mesaverde  coal  in  Kindt  Basin,  Carbon  County, 
to  conform  with  township  resurveys.    Investigated  storage  and  power  poMft- 
bilities  and  surveyed  65  miles  of  the  Snake  River  and  supervised  4  power  projectti 
Examined  110  tracts  for  agricultural  classification  and  completed  in  the  west- 
ern part  of  the  State  regional  investigations  precedent  to  grazing  classificatiflm 
Supervised  on  public  land  39  leases,  11  licenses,  41  prospecting  permits,  and  5 
awarded  lease  applications  for  coal,  2  prospecting  permits  for  sodium,  1  proe- 
pecting  permit  for  potash,  and  397  leases,  8  suspended  preference  riglits  to 
leases,  and  845  prospecting  permits  for  oil  and  gas.    Made  149  analyses  of 
water,  31  of  oil,  and  41  of  oil  and  gas,  and  27,989  determinations  of  oil  gravity. 
Coal  produced,  871,486  tons;   accrued   rent  and  royalty,  $112,176.    Oil  pro- 
duced, 9,417,622  barrels;  natural  gas,  14.752,514,000  cubic  feet;    natural-gas 
gasoline,  40,726,823  gallons ;  accrued  royalty,  $1,340,988.    Made  periodic  inspec- 
tion and  pressure  test  of  wells  shut  in  on  Naval  Petroleum  Reserve  No.  3  and 
supervised  operations  for  mudding  and  plugging  certain  wells  tliat  were  io 
unsatisfactory  condition.     Supervised  on  Indian  land  on  one  re8ervati<»i  40 
leases  for  oil  and  gas.    Began  direct  supervision  of  c^l  and  gas  operation  aod 
royalty  accounting  for  production  from  Indian  lands. 

MINERAL  CLASSIFICATION  DIVISION 

The  work  of  mineral  classification  involves  the  withdrawal,  clasd- 
fication,  and  restoration  of  public  lands  accordinj^  to  their  minenl 
value  and  the  determination  of  all  questions  of  geologic  fact  <v 
inference  arising  prior  to  the  issuance  of  a  prospecting  permit  or  • 
lease  for  publicly  owned  mineral  lands  or  mineral  deposits.  It  in- 
cludes also  the  planning  and  execution,  through  the  geologic  branch, 
of  field  investigations  required  to  provide  the  basis  for  appropriate 
action  or  recommendation  relative  to  mineral  classifications  and  to 
orders  of  withdrawal,  modification,  and  restoration.  The  results  of 
these  field  investigations  take  the  form  of  reports  concerning  (he 
mineral  character  of  specific  lands  for  the  information  and  guidanoft 
of  Government  bureaus  and  departments  charged  with  the  adminis- 
tration of  the  public  land,  Indian  land,  and  naval  oil  reserves. 

During  the  fiscal  year  requests  for  reports  on  the  prospective  value 
for  oil  and  gas  of  lands  involved  in  certain  types  oi  nonmin^ 
entries  and  filings  totaled  4,248.  and  reports  on  8,788  cases  were  sub- 
mitted to  the  General  Land  Office. 

Some  progress  was  made  in  1931  in  classifying  the  vast  areas  of 
public  land  that  are  still  embraced  in  mineral  withdrawals.  The  re- 
sults accomplished  include  net  decreases  of  816,878  acres  in  out- 
standing withdrawals  for  coal,  of  54,100  acres  in  areas  classified  as 
oil-shale  land,  and  of  115,293  acres  in  outstanding  withdrawals  for 
phosphate,  and  net  increases  of  508,480  acres  in  areas  classified  as  coal 
and  of  1,737  acres  in  areas  classified  as  phosphate. 

The  gross  areas  already  classified  as  valuable  for  mineral  and  those 
remaining  withdrawn  at  the  end  of  the  fiscal  year  for  certain  minerals 
under  the  act  oi  Juiv^  ^^,  1^\Q^  ^x^  ^Vvo^^iv  in  the  following  table: 
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ary  of  autiiandinff  mineral  ioithdroicals  and  classiflcationa  June  30,  1932, 

in  acres 


Coal 

OU 

Bute 

Withdrawn 

Classlfledas 
coal  land 

Withdrawn 

Classified 
as  oil  land 

56,998 

139.416 

356 

1...... - - 

61,160 

8,720 

3.082,272 

4,603 

ia. 

17,603 

4.142.283 

4,761 

1.178,392 
215,370 

).. . . . ._. . . 

la... ..._. — 

466.900 
l,38^097 

4,233 

L^....... ............................ 

7,047.068 

83,673 

6.061,011 

6.964.364 

4.361 

•9.072,342 

67i66i 

aioo --. -— .-— . 

570,872 

11.178,286 

18.887 

260.008 

1.267,697 

141.444 

»6. 740, 694 

»akota.^ 

84,894 

akota. 

3,404.043 

601,801 

2,260.604 

1.341.264 

[ton. ........... . ... 

«. ... . 

541.777 

28.810,037 

32.463,463 

5.165.740 

71.884 

Oil  shale 

Phosi>hate 

State 

With- 
drawn 

Classified 
as  oil 
shale 
Und 

With- 
drawn 

Classified 
asphos- 

p&te 

land 

Potash, 
with, 
drawn 

-- 

90,834 

)................. ....... ....  . 

64.660 

962.230 

66.706 
276.289 
279,944 

120 

270.086 

3.888 

128 

80^422 
9,282.160 

01.464 

2.703,765 
406.008 

277.844 
08^149 

2.987 
25^208 

156,147 

4,061,907 

1,889,472 

802,219 

0.411.900 

ides  8,151  acres  of  coal  land  reserved  forase  of  the  United  States  (Coal  Reserfe  No.  1). 
ides  2.078  acres  of  coal  land  reserved  for  use  of  the  United  States  (Coal  Beserve  No.  ^. 

B  following  table  summarizes  the  year's  work  to  the  extent  that 
solved  tecnnical  reports  on  filings  under  the  mineral-leasing 


mary  of  appUcations  under  the  mkierailrleaiing  law,  fiscal  year  1932 

[Inclades  cases  pending  July  1,  1931] 


Mineral 

ProspectinK 
permits 

Leases 

Relinquishments 
and  cancellations 

and  extensions 

Received 

Acted 
on 

Received 

Acted 
on 

Received 

Acted 
on 

Received 

Acted 
on 

1,156 
160 

382 
159 

892 

868 

2.030 

1.878 

110 

13 

2 

10 

108 

13 

2 

10 

ite 

16 

85 

16 

84 

m 

1.417 

641 

136 

188 

893 

868 

l;OB0 

1,873 
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In  accordance  with  the  duty  delegated  to  the  Geological  Survey, 
definitions  of  the  "  known  geologic  structure  "  of  20  producing  oil 
and  gas  fields  were  prepared  and  promulgated  during  the  year,  as 
follows : 

Definitions  of  "  known  geologic  structure,**  flsoal  pear  19SZ 


state 


Colorado 

New  Me:(ico 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Wyoming... 

Do 

Do 

Da. 


Field 


Powder  Wash 

Hobbs 

North  Eunice 

South  Eunice 

Baish 

Compton 

Empire 

Oetty 

Orayburg 

Jackson 

Lea 

Leonard-Levers 

MitcheU 

Pecos  Valley 

Robinson 

SkeUy 

Big  Sand  Draw  (additional)... 

Osage  (additional) 

Midway 

Hamilton  Dome  (elimination). 


Date  pro- 
mulgated 


June  30,1032 

Dec  16,1831 

do 

do 

May  23,1032 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Feb.  2S,1032 
June  22,1032 
June  1, 1832.. 


ACTH 


U^W 

ilN 
1J^» 

in 
xm 

1.M 

\,m 

X¥t 

xm 

xm 
],« 

m 

a.« 
\m 


The  net  area  included  in  outstanding  definitions  of  the  ^  known 
geologic  structure  "  of  producing  oil  and  gas  fields  on  June  30, 1932, 
was  843,106  acres,  in  California,  Colorado,  Montana,  New  Mexico, 
Oklahoma,  Utah,  and  Wyoming. 

Geologic  field  work  re<]^uired  in  the  solution  of  the  problems  of 
the  branch  is  performed  in  part  b^  summer  detail  of  Washington 
employees  of  the  mineral-classification  division,  in  part  by  twomvi- 
sion  geologists  and  two  assistants  with  headquarters  in  Denver,  Cdo., 
and  in  part  by  the  geologic  branch  at  the  expense  of  the  conservation 
branch.  Investigations  during  the  fiscal  vear  1932  are  included  in 
the  summary  of  field  operations  by  States  beginning  on  page  62. 

Reports  were  submitted  during  the  year  for  aoministrative  use 
concerning  the  Manuelito  coal  field,  McKinley  County,  N.  Mex.;  tk 
structure  and  coal  resources  of  the  Hospah-Seven  Lakes*  Stony  Butte 
region,  San  Juan  and  McKinley  Counties,  N.  Mex.;  the  Cutbank 
gas  area,  Glaxjier  County,  Mont.;  the  Bowdoin  gas  field,  Phillips 
and  Valley  Counties,  Mont. ;  and  the  geologic  discktsures  of  well  Na 
1  Gerard  of  the  Fulton  Blackfeet  Oil  Co.,  on  the  Milk  River  anti- 
cline. Glacier  County,  Mont. 

POWER  DIVISION 

The  work  of  power  classification  consists  primarily  in  obtaining 
and  making  available  for  use  in  the  administration  of  the  public- 
land  laws  information  as  to  the  water-power  resources  of  the  public 
lands.  The  extent  of  this  task  is  indicated  by  the  fact  that  areis 
aggregating  nearly  7,000,000  acres  are  now  included  in  power  resenw 
whose  use  will  be  required  for  the  development  of  about  15,000^ 
continuous  horsepower. 

In  order  that  this  information  may  be  made  substantially  complete,; 
areas  not  thoroughly  surveyed  are  designated  for  examination  by  thej 
topographic  and  water -Te^o\XTc^^\ix^wOt^^%,    Thft  field  projects  unde^j 


CON&BB.VATIOK  BIUNCK  67 

taksn  during  the  year  are  included  in  the  summary  of  field  operations 
by  States  (pp.  62-64). 

Copies  of  many  of  the  reports  on  the  power  possibilities  of  the 
streams  examined  have  been  placed  in  tne  district  offices  of  the 
Geological  Survey  for  public  inspection,  and  notices  of  the  avail- 
ability of  the  reports  have  been  sent  to  the  press. 

Siver  surveys  to  the  aggregate  length  of  528  miles  were  made  of 
the  Salt  River  and  its  trioutaries  and  the  Black  and  White  Rivers, 
A.riz. ;  the  Walla  Walla  River  in  Oregon  and  Washington ;  the  North 
Fork  of  the  Nooksak  River,  Wash.,  from  Maple  Falls  to  the  mouth  of 
Ruth  Creek;  Glacier  Creek,  Wash.,  from  the  mouth  to  the  2,000- foot 
contour  crossing;  a  section  of  the  Queets  River,  Wash.;  the  JucUth 
River,  Mont.,  from  the  mouth  to  Big  Spring  Creek;  Big  Spring 
Creek  to  Big  Springs  and  Warm  Spring  Creek  to  Warm  Springs; 
ftnd  Snake  Kiver,  Wyo.  Four  dam-site  surveys  were  made  in  Oregon, 
two  in  Washington,  and  one  in  Montana ;  and  reconnaissance  geologic 
examinations  were  made  at  seven  dam  sites  in  Oregon  and  two  in 
Washington. 

Reports  were  obtained  on  field  inspections  of  26  power  projects 
under  permit  from  the  Interior  Department. 

Administration  of  the  field  supervision  of  power  projects  for  the 
Federal  Power  Commission  is  carried  on  in  this  office.  Investigations 
and  reports  have  been  made  on  19  projects,  construction  and  opera* 
tion  are  supervised  on  125  projects,  and  cost  accounting  is  being 
supervised  on  10  projects. 

The  work  of  the  division  is  briefly  summarized  in  the  accompany* 
ing  tables  and  in  the  general  summary  on  pages  62-64, 

Pursuant  to  instructions  of  the  Secretary  of  the  Interior,  dated 
August  24,  1916  (45  L.  D.  326),  permittees  under  the  act  of  Feb- 
ruary 16,  1901  (31  Stat.  Y90),  and  grantees  under  the  act  of  March 
4,  1911  (36  Stat.  1253),  were  called  upon  for  detailed  reports  of  the 
operation  or  development  of  their  power  systems  during  ^e  calendar 
year  1931.  The  total  installation  of  the  reporting  companies  is 
3,608,000  horsepower,  of  which  2,353,000  horsepower  is  at  hydraulic 
plante  and  1,255,000  horsepower  at  fuel  plants.  The  total  energy 
generated  was  7,696,000,000  kilowatt-hours,  which  was  154,000,000 
kilowatt-hours  less  than  in  1930  and  was  the  smallest  output  since 
1925.  The  energy  generated  by  water  power  decreased  1,557,000,000 
kilowatt-hours,  or  nearly  23  per  cent;  and  that  generated  by  fuel 
increased  1,403,000,000  ralowatt-hours,  or  nearly  143  per  cent.  The 
unusually  low  stream  flow  during  1931  is  reflected  in  the  large  in- 
crease in  the  electric  energy  generated  by  fuel. 

Poicer  oitlput  of  permittecB  and  ffrantees,  J9J6-19S1 
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The  following  table  shows  the  revenue  accrued  for  occupancy  and 
use  of  public  lands  by  the  power  projects  mentioned  above : 

Accrued  compensation  for  occupancy  and  use  of  land$  under  power  permits  ani 

grofUs  issued  by  the  Interior  Department,  19IB-19S2 


state 


Alaska 

Arizona 

California 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico. 

Oregon 

Utah 

Washington.. 

Wvoming 

MuineBota... 


Acoamulation. 


191^1915 


$615 

3,619 

315 

20 

1,255 

281 


60 

is 


6,060 
6,080 


1010-1920 


$6,060 

1,285 

0,274 

875 

1,670 

7,562 

2,245 

20 

100 

2,568 

156 

70 

20 


82,805 
38,885 


1021-102S 


10.280 

1,000 

0,018 

1,765 

1,700 

13,314 

2;  570 

60 

700 

4,305 

631 

175 

25 


46,433 
85,318 


1026-1030 


12;  000 

1,000 

0^634 

1,465 

1,040 

28^183 

3^665 

276 

700 

4,460 

3,675 

200 

20 


88,607 
144,015 


1931 


$580 

400 
1,043 

250 

310 

7,487 

1,443 

06 

225 

1,150 

1,266 

65 


16,274 
150,280 


1032 


7.2 

i.m 

i.» 

u 


174,98 


Accrued  charges  for  the  unauthorized  occupancy  of  public  lands 
by  power  projects  prior  to  the  issuance  of  licenses  therefor  by  the 
Federal  Power  Commission  amount  to  $109,863.61,  of  which  $12,- 
222.28  is  before  the  courts  for  adjudication. 


Potcer-site  reserves,  in  acres 

[Includes  all  areas  reserved  or  classified  as  valuable  for  power  purposes  and  withheld  subject  to  dispoeil 
onlv  under  the  Federal  water-power  act  of  June  10,  1020  (41  Stat.,  1063).  DesigiiEUoiis,  ciassiflcadooi, 
and  other  types  of  reserves  are  included  in  the  total  areas  without  distinction] 


State 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Idaho 

Michigan 

Minnesota 

Mississippi... 

Missouri 

Montana 

Nebraska 

Nevada 

New  Mexico.. 

Oregon 

South  Dakota 

Utah 

Washington... 

Wisconsin 

Wyoming 


Reserved 

prior  to 

July  1, 1031 


1, 
1, 


2.377 

316, 310 

338,878 

29,718 

466,037 

559,112 

1,131 

653,511 

1,246 

19,062 

3 

11 

306,429 

761 

360,679 

272,980 

820,724 

796 

786,245 

480.526 

1,906 

275.805 


7,696,256 


Eliminated 

prior  to 
July  1, 1031 


32,164 

141, 197 

440 

53.829 

98,829 

204,752 

532 

99,923 

1,845 

16,123 

187,259 

137. 342 

108,857 

226 

76,465 

1, 159,  783 


Outstand- 
ing prior  to 
Judy  1,1981 


284, 

1, 197, 

28. 

1,412, 

46a 

1, 

448, 

1. 
18, 


208, 

358, 
256, 
633, 

648, 
371, 

1, 
199, 


377 
165 
681 
278 
208 
283 
131 
750 
246 
530 
8 
11 
606 
761 
834 
857 
465 
796 
903 
609 
680 
340 


Reaerrsd 

during 
fiscal  year 


6, 536, 473 


66 

0,352 

12 

2;  160 

13,352 

3,041 


2,048 


51,695 


EllmfiMitafl 

daring 
flaoalyMr 


1,479 


480 
476 


OatiUBd- 
ingjQiM 


1.1»7,I5 

31,tf 
^ 


302 

2,4» 

40 

429 

21 

308 

15,369 

3,706 

1,601 
3,721 

1,900 

481 


i,m 

i,« 

1 
fi 

»vfB 

•m 

390^  Iff 

:ii 

375, » 

l.«l 

90a« 


10.963  I      6,577.ni 
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•  Dolciutad  uid  not  DtharvlH  wltbdravn. 

AGRICULTURAL  DIVISION 

The  principal  functions  of  the  ftgricultursl  division  consist  of  the 
clafisification  of  lands  under  the  enlarged  homestead  law  as  nonirri- 
gable;  the  classification  of  lands  under  the  Nevada  ground-water 
reclamation  law  as  nontimbered  and  not  known  to  be  su6cei>tiblB  of 
successful  irrigation ;  the  preparation  of  reports  on  the  sufficiency  of 
the  water  supply  and  the  general  feasibility  of  irrigation  projects 
that  require  some  form  of  Federal  approval  in  connection  with  the 
administration  of  p>ublic  land  laws:  the  initiation  of  withdrawals  of 
land  for  reservoir  sites  and  for  public  watering  places;  the  classifica- 
tion as  stock-raising  lands  under  the  stock-raising  homestead  law  of 
tracts  whose  surface  is  chiefly  valuable  for  grazing  and  raising  forage 
crops,  does  not  contain  merchantable  timber,  is  not  susceptible  of 
successful  irrigation  from  any  known  source  of  water  supply,  and  is 
of  such  character  that  640  acres  is  reasonably  required  for  the  support 
of  a  family;  and  the  preparation  of  reports  showing  the  agricultural 
utility  of  lands  in  important  public-land  regions,  including  a  classifi- 
cation of  the  grazing  lands  as  to  forage  types  and  yields  and  sugges- 
tions as  to  the  proper  use  thereof  to  maintain  a  natural  ground  cover, 
prevent  waste  of  tne  forage  growth  by  overgrazing,  and  incidentally 
eliminate  avoidable  erosion  losses. 

Classifications  are  made  in  accordance  with  the  results  of  field 
examinations  by  members  of  the  division  and  with  information  ob- 
tained from  other  sources.  The  work  of  the  division  is  planned  with 
the  primary  purpose  of  acting  on  pending  applications  for  classifica- 
tion under  the  aoove-mentioned  laws  and  to  provide  in  advance  the 
basis  for  appropriate  action  on  new  applications.  The  number  of 
cases  received  and  acted  on  during  the  fiscal  year  is  shown  in  the 
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general  summary  of  cases  (p.  61).  There  was  a  decrease  of  about 
18  per  cent  in  the  number  received,  and  the  arrearage  was  17  per  cent 
less  at  the  end  of  the  year  than  at  the  end  of  the  fiscal  year  1931. 

Summary  of  enlarged-homestead  designationSt  in  acres 

[Areas  classified  as  arid  and  nonirrigable,  residence  by  entrymen  required,  act  of  February  10.  IMO  (H 
Stat.  639),  applicable  to  Arizona,  Colorado,  Montana,  Nevada,  New  Mexico,  Oregon,  Utah,  Wa^iaf- 
ton,  Wyoming;  act  of  June  17, 1020  (36  Stat.  531),  applicable  to  Idaho;  act  of  June  13, 1012  (37  StatlxS. 
applicable  toCalifomia,  North  Dakota;  act  of  Marcn  3,  1016  (38  Stat.  058),  applicable  to  Kansas:  act  of 
March  4,  1915  (38  Stat.  1163),  applicable  to  South  Dakota.  Areas  dasaifled  as  arid,  nonirricaUe,  tad 
lacking  domestic  water  supply,  residence  by  entrymen  not  required,  act  of  February  10, 1000  (35  Btat 
630),  applicable  to  Utah;  act  of  June  17, 1010  (36  Stat.  531),  applicable  to  Idaho] 


State 


Arizona 

California 

Colorado 

Idaho: 

Total 

Nonresidenoe 

Kansas 

Montana 

Nevada 

New  Mexico 

North  Dakota 

Oregon 

South  Dakota 

Utah: 

Total 

Nonresidence 

Washington 

Wyoming 


Designa- 
tions prior 
to  July  1, 
1931 


31, 
13. 
33, 

13, 


53, 
60, 
43. 
12, 
21. 
16, 

11, 
1, 
fl, 

29. 


534,184 
384.547 
078,782 

758,156 
573,707 
652,404 
496,956 
219.304 
854,836 
282.557 
284,551 
343,341 

757, 297 
658,098 
661.092 
791,769 


338, 990, 776 


Cancella- 
tions prior 
to  July  1, 
1031 


13.380,029 
457,333 
196,428 

461,725 
4,233 


245,728 
3,581,037 

228,012 

3,848 

1.001,222 

348,170 

1,107,827 
609,103 
251.842 
162.043 


21, 515, 244 


Outstand- 
ing prior 
toJulyl. 
1031 


18. 154. 155 
12.927,214 
33,782,354 

13, 296, 431 
569,474 
652,404 
53,251,238 
46,638.267 
43. 628, 824 
12,278,709 
20.283,320 
15,005,171 

10, 559, 470 
1.148,905 
6,409,250 

29, 629, 726 


317, 484, 532 


Designa- 
tions dur- 
ing fiscal 
year 


730 
1,413 
1,718 

3,480 

200 

716 

25,360 


5,070 
336 
840 

1,002 

1,120 
560 
600 

4.040 


46,510 


CanceUa- 
tions  dur- 
ing fiscal 
year 


40,540 
1,801,070 


300 
'25,'5M' 


•  1.480 
760 


1,313,130 


3, 182, 176 


OutBtaad- 

ingJime 

80.1ft» 


18,114,34$ 
11. 137. « 
83.784,087 

13,S0,9U 
560,  «:4 
651  IS 
53  376^9 
46,6»^» 
43.606^» 
12,37il.M 
aa2S4.UI 
15^  906. » 

lasfis^itf 

1,148.7» 

6.409.S5D 

28.320,636 


314. 348,  M 


•  80  acres  previously  designated  under  sees.  1-5,  now  under  sec.  6. 


Summary  of  stock-raising  homestead  designations,  in  acres 

[Areas  classified  as  nonirrigable,  nontimbered,  chiefly  valuable  for  grazing  and  raising  foraM  crops,  lad 
of  such  character  that  640  acres  Ls  reasonably  required  for  the  support  of  a  family  (act  ofDec.  30, 1911; 
30  Stat.  862)] 


State 


Arizona 

Arkansas 

California 

Colorado 

Florida 

Idaho 

Kansas 

Michigan 

Minnesota 

Mississippi 

Montana 

Nebraska 

Nevada 

New  Mexico.. 
North  Dakota. 

Oklahoma 

Oregon 

South  Dakota. 

Utah 

Washington... 
Wyoming 


Designations 

prior  to 
July  1, 1031 


14,273,500 

1,120 

8,186,239 

0,389,597 

480 

5, 737. 152 

116,299 

3,491 


Cancella- 
tions prior 
to  July  1, 
1931 


1,037,930 


160 

15,949,751 

212, 759 

656,842 

31,893,391 

4m,  407 

89,130 

6.496,730 

6,  548. 130 

2, 167. 377 

713,668 

21.114.887 


123,955.119 


11,440 

21.080 

480 

2,014 


Outstand- 
ing prior  to 
July  1, 1031 


51,201 


3.120 
28,116 


3,168 
550 
8,275 
1.294 
7,733 


1,176,401 


13.235,570 

1.120 

8, 174, 790 

0,308,517 


5, 735, 138 

116,299 

3,491 


160 

15,898,550 

212,759 

653,722 

31,865,275 

404,407 

89,130 

6,493,562 

6, 547, 580 

2. 159. 102 

712,374 

21. 107, 154 


122, 778, 718 


Designa- 
tions 

during 
fiscal 
year 


65,663 


69,386 
170,370 


88,460 
440 


80 


151,236 

2,730 

14,701 

218,608 

0,968 

1,283 

45,005 

5,190 

112,190 
6,305 

106,048 


Cancel- 

lations 

during 

fiscal 


2,130 


20,600 
1,000 


1.854 


1,112,822 


4.080 


80 

840" 

364,' £66' 


394,  OM 


Outstand- 
ing Jnnt 
30,10S2 


1S.3BB.1S 

1.1» 
8.2SI.SS 

B,  MB,8h 


5,771,ni 

iif^iai 
m 

le,  040. 981 
311^  fit 

068,50 

33;  074. 80 

414. 3K 

00,411 

6.538. 417 

6.558.771 

3;3Wt4fi 

718.79 

21,O40l« 


123,506,581 


CONSERVATION  BBANCH 


71 


By  blanket  order  of  withdrawal  creating  Public  Water  Reserve 
No.  107,  which  received  Executive  approval  April  17,  1926,  every 
smallest  le^al  subdivision  of  the  public-land  surveys  that  is  vacant 
unappropriated  public  land  and  contains  a  spring  or  water  hole  and 
all  land  within  a  quarter  of  a  mile  of  every  spring  or  water  hole 
located  on  unsurveyed  public  land  were  reserved  for  public  use  and 
in  aid  of  pending  legislation.  This  order  obviated  the  necessity  for 
future  withdrawals  of  specific  tracts  containing  springs  or  water 
holes  valuable  for  stock  watering,  but  it  requires  a  determination 
with  respect  to  all  entries  of  public  land  whether  or  not  any  of  the 
subdivisions  involved  are  in  fact  affected  by  it.  On  the  oasis  of 
such  determination,  orders  of  interpretation  are  issued  from  time  to 
time,  listing  by  legal  subdivisions  of  the  public-land  survey  any 
tracts  founa  to  contain  a  water  supply  affected  by  the  order.  New 
withdrawals  of  this  type  are  made  to  reserve  lands  along  streams 
and  are  also  made  from  time  to  time  for  special  public  purposes. 
The  extent  of  outstanding  reserves  of  this  type  and  of  current  action 
affecting  them  is  shown  in  the  following  table : 

Public  water  reserves,  in  acres 

[Inclades  areas  withdrawn  under  tbe  act  of  June  26,  lOlO  (41  Stat.  1063),  as  amended  by  the  act  of  Aug.  24, 
1912  (37  Stat.  497).  and  reserved  for  public  use  of  sprints  or  water  holes  in  accordance  with  the  provisions 
of  aeo.  10  of  the  act  of  Dec.  29, 1918  (39  Stat  862),  or  for  watershed  protection,  drainage  reservoirs,  or  other 
stanUar  miaoellaneous  public  purposes  involving  water  conservation] 


State 


Alaska 

Arizona 

Califomia 

Colorado. 

Idaho 

Montana 

Nevada 

New  Mexico.. 

Oregon 

Sooth  Dakota. 

Utah 

Washington... 
Wyoming 


Reserved 

prior  to 

July  1,  igai 


23,«77 

207.929 

10,306 

17.607 

11,629 

19, 161 

18,041 

29,869 

240 

47,640 

920 

100,166 


481,979 


EUminated 

prior  to 
July  1, 1931 


2,742 
7,896 
940 
410 
1,662 
3,616 
3,086 
1,668 


7,596 
'i4."226' 


43.626 


Outstand- 
ing prior  to 
July  1, 1931 


2a  936 

200,031 

9.366 

17.097 

9.9n 

16,536 

9,966 

28.301 

240 

4a  060 

920 

86,946 


438,363 


Reserved 

during 

fiscal  year 


10,083 


Eliminated 

during 
fiscal  year 


8 

8 

1.126 
840 

360 

21.700 
20aS71 

1,966 

11,330 

446 

520 
686 

40 
40 

17.602 
ia467 
16,221 

160 

iaii6 

720 

29.021 

240 

496 

160 

4a  386 
920 

S.120 

89,065 

600 


Outstand- 
ing June 
80,1982 


447.836 


In  the  field  broad  areal  studies  were  continued  in  the  Colorado 
Basin  region,  a  land-classification  report  for  western  Colorado  is 
Hearing  completion,  and  field  studies  were  completed  preliminary  to 
the  preparation  of  land-classification  maps  for  western  Wyoming. 
Intensive  grazing  studies  were  made  in  Mono  Lake  and  Owens 
Valleys,  Calif.,  preparatory  to  the  administration  of  lands  withdrawn 
under  the  act  of  March  4,  1931  (46  Stat.  1530).  A  special  land- 
classification  report  and  map  was  completed  for  Utah  showing  irri- 
gated and  dry-farming  land,  together  with  different  range  types  and 
a  summary  of  the  aggregate  forage  resources  as  compared  with  the 
livestock  population. 

W.  G.  Hoyt,  J.  F.  Deeds,  Depue  Falck^  G.  M.  Kerr,  and  J.  Q. 
Peterson  served  on  subcommittees  of  a  National  Land  Use  Planning 
Committee,  organized  at  the  instance  of  the  Secretary  of  Agriculture 
to  study  economic  problems  arising  in  connection  with  the  various 
uses  of  land  in  the  United  States. 
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During  the  fiscal  year  the  area  designated  under  the  Nevada 
ground-water  reclamation  act  was  increased  6,560  acres,  to  a  total 
of  1,706,535  acres.  Outstanding  withdrawals  under  the  act  of  Octo- 
ber 2, 1888  (25  Stat.  527),  on  the  basis  of  a  selection  by  the  Director 
of  the  Geological  Survey,  aggregating  61,397  acres,  remained  un- 
changed. Other  results  of  the  division's  work  are  tabulated  in  the 
summaries  of  enlarged  and  stock-raising  homestead  designations  and 
the  general  summary  of  cases. 

MINING  AND  OIL  AND  CAS  LEASING  DIVISIONS 

WORK  OF  THE  DIVISIONS 

The  work  of  the  mining  and  oil  and  gas  leasing  divisions  is  super- 
visory (both  inspectional  and  regulatory)  with  respect  to  operations 
on  the  public  domain  for  the  discovery  and  development  of  petroleum, 
natural  gas,  oil  shale,  coal,  phosphate,  sodium,  potassium,  and  sul- 
phur ;  on  certain  land  grants  for  gold,  silver,  and  mercury ;  on  naval 
{)etroIeum  reserves  for  petroleum  and  natural  ^as;  and  on  Indian 
ands  for  coal,  oil  and  gas,  zinc,  lead,  iron,  silver-lead,  uranium, 
vanadium,  and  radium  ores,  vermiculite,  asbestos,  asphalt,  volcanic 
ash,  and  stone.  This  work  is  done  with  a  minimum  of  administratiTe 
supervision  from  Washington  through  district  offices  at  or  near  the 
primary  centers  of  mining  or  drilling  activity,  under  the  direction 
of  responsible  engineers  who  have  full  authority  to  represent  the 
Secretary  within  their  jurisdiction  and  to  order  compliance  with  the 
law  and  regulations  under  which  operations  are  conducted. 

BENEFITS  DERIVED  FROM  MINERAL  LEASING 

Since  October  20,  1914,  the  date  of  approval  of  the  law  providing 
for  the  leasing  of  coal  lands  in  Alaska,  $72,801,387  has  accrued  from 
royalties,  rentals,  and  bonuses  bv  reason  of  mineral  production  on 
public  land.  During  the  past  fiscal  year  $3,501,471  accrued  from 
5,695  leases,  licenses,  and  prospecting  permits,  involving  more  than 
8,300,000  acres  of  land  in  19  States  and  Alaska. 

Under  the  mineral  leasing  act  of  1920  the  public-land  States  re- 
ceive, without  expense,  37.5  per  cent  of  all  money  derived  from  leases 
and  permits  within  their  respective  borders  and  participate  in  the 
benefits  resulting  from  the  expenditure  of  an  additional  52.5  per  cent 
of  the  income  by  the  Bureau  of  Reclamation.  Incidental  benefits 
include  taxes  on  production  and  on  property  used  in  the  development 
of  leases,  which  m  some  States  amount  to  more  than  one-fifth  of  the 
total  income  from  taxes.  Only  10  per  cent  of  the  income  from 
mineral-leasing  operations  is  retained  in  the  United  Statos  Treasury. 
Though  the  expenditures  of  the  United  States  on  account  of  the 
public  lands  far  exceed  this  10  per  cent  retained,  the  reserved  min- 
eral deposits  bring  in  a  revenue  about  twenty  times  all  costs  of 
classification  and  administration. 

Alaska,  by  special  legislation,  receives  all  net  profits  from  the 
operation  oi  Government  mines  and  all  royalties  and  rentals  from 
mineral  leases.  The  money  thus  derived  is  applied  to  the  reimburse- 
ment of  the  Federal  Government  for  the  construction  of  railroads 
in  that  Territory. 
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At  the  end  of  the  fiscal  year  the  inspection  of  mining  and  pros- 
pecting operations  was  more  nearly  up  to  date,  and  the  conditions 
of  the  mines  in  regard  to  safety  and  welfare  of  the  workmen  and 
to  the  ultimate  extraction  of  the  maximum  amount  of  coal  were  at 
a  higher  standard,  than  at  any  previous  time.  These  results  were 
accomplished  by  regular  though  altogether  too  infrequent  inspections 
and  by  gaining  the  confidence  of  the  operators,  most  of  whom  are 
willingly  complying  with  the  operating  regulations.  Operators  on 
fee  lancl  as  well  as  operators  on  leased  land  make  frequent  requests 
for  suggestions  in  regard  to  better  mining  practice. 

Durmg  the  fiscal  ^ear  279  leases,  licenses,  and  prospecting  permits 
were  issued,  involving  825,230.28  acres,  as  compared  with  232,  in- 
volving 227,988.81  acres,  in  the  fiscal  year  1981. 

Lemei,  iicemet,  and  permits  Usued,  fiscal  year  19S2 


Nombv 

Aran 

NumtMT 

Kent 

■-s, 

31 

0 

3.110.73 
a.80KW 

0 

•^is 

iS 

PbOWUW 

^n" 

Phcwiiate 

17 

10.1»ll 

OT 

lumot 

M 

l,747.l« 

13S,aO-3B 

I>uring  the  same  period  24  coal  leases,  16  coal  permits,  2  coal 
licenses,  4  potash  permits,  1  sodium  lease,  and  1  sodium  permit  were 
canceled,  and  69  coal  permits,  8  coal  licenses,  29  potash  permits,  and 
24  sodium  permits  expired  by  limitation — a  total  of  180  for  1932 
as  compared  with  156  for  1931. 

The  following  table  shows  the  total  number  of  leases,  licenses,  and 
permits  involving  public  land  under  supervision  at  the  end  of  the 
year: 

*  of 
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Mining  leases,  licenses,  and  permits  on  the  public  domain  under  9upervision  of 

the  Oeologioal  Survey  June  SO,  19S2 — Continaed 


Sodium 

Phosphate 

Oflshile 

state 

Leases 

Permits 

Leases 

U^ 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

Acres 

Num- 
ber 

A<TO 

Arizona ... 

1 

406.20 

6 

7 

6. 988.06 
12,20188 

California 

Idaho 

2 
3 

1 

1,700.00 

1,400.00 

160.00 

Montana  . 

Nevada 

1 

1,440.00 

0 
0 

1 

12,060.18 

10,610.10 

620.00 

New  Mexico 

North  Dakota 

Oregon _ 

"'T 

2,  Mitt 

2 

1,846.20 

26 

42,367.61 

6 

8,260.00 

1 

2,ao.n 

Total  leases,  341;  licenses,  91;  permits,  451. 

During  the  year  the  number  of  operating  mines  of  all  kinds  was 
increased  by  52.  The  number  of  coal  mines  was  increased  from  382 
to  432,  there  being  a  decrease  of  12  shippin^^  mines  and  an  increase  of 
62  wagon  mines.  The  phosphate  ana  sodium  operations  were  each 
increased  from  3  to  4.  The  number  of  potash  operations  remained 
the  same.  A  total  of  1,448  inspections  of  leases,  licenses,  and  permite 
were  made  at  an  average  cost  of  $31.57  per  inspection,  which  includes 
all  expenditures  of  the  districts.  An  average  of  175  inspections  were 
made  by  each  field  engineer. 

Operating  mines,  fiscal  year  1932 


state 

Phos- 
phate 

Potash 

Sodium 

Coal 

ToUl 

Shipping 

Wagon 

Alaska 

4 
1 

4 

Alabama _ 

1 

Arizona 

I 
2 

1 

California 

1 

63 

6 

129 

s 

Colorado - 

14 

77 

Idaho 

2 

1 
1 

s 

Montana 

3 

IS 

Nevada 

1 

1 

New  Mexico.. 

1 

5 
6 

13 

86 

3 

4 
32 

4«" 

II 

North  Dakota 

71 

Oregon _ _. 

s 

South  Dakota 

4 

Utah 

17 

1 
16 

41 

Washington 

I 

Wyoming 

m 

4 

1 

4 

67 

365 

ill 

Thirty-nine  prospect  wells,  drilled  to  a  total  depth  of  29^1 
feet,  were  supervised  during  the  year,  as  compared  to  25  wells,  with 
a  total  depth  of  10,902  feet,  supervised  during  the  previous  year. 
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Production, — ^The  value  of  the  minerals  produced  on  public  lands 
during  the  year,  at  prevailing  market  prices,  was  $7,880,454  divided 
as  foUows:  Coal,  $6,502,304;  phosphate,  $115,806;  potash,  $759,071: 
sodium,  $503,273.  There  was  no  production  or  development  of  oil 
shale  or  sulphur  prior  to  or  during  the  year. 

Co<U. — ^At  the  end  of  the  year  there  were  in  effect  323  coal  leases,  91  coal 
licenses,  and  271  coal  permits  inyolying  861,649.64  acres.  During  the  year 
2,880,447.89  tons  of  coal  was  produced  from  public  lands  in  12  States  and  Alaska, 
from  which  $375,939  accrued  in  rents,  royalties,  and  bonuses.  There  was  a 
decrease  in  production  of  5  per  cent  from  the  preceding  year,  but  the  number 
of  mines  increased  13  per  cent.  Four  test  holes  were  drilled  to  a  total  depth 
of  3,255  feet. 

Of  the  24  coal  mines  in  the  United  States  receiving  awards  from  the  Joseph 
A.  Holmes  Safety  Association  for  production  without  a  fatality  during  1932 
the  foUowing  were  operated  on  leased  public  lands :  Liberty  Fuel  Co.,  1,018,000 
tons ;  No.  4  mine.  Union  Pacific  Coal  Co.,  2,476,122  tons ;  C  mine.  Union  Pacific 
Coal  Co.,  1,019,753  tons;  Hotchkiss  mine,  Hotchkiss  Coal  Co.,  672407  tons 
without  a  fatality  and  30,826  tons  with  but  one  compensable  accident.  The 
ratio  of  the  awards  to  Government  lessees  to  the  total  in  the  United  States 
is  1  to  6,  with  a  production  ratio  of  but  1  ton  to  175.  One  strip  mine,  not 
mentioned,  has  produced  about  7,000,000  tons  without  a  fatality  and  com- 
paratiyely  few  accidents  involying  lost  time. 

The  first  fatal  accident  in  wagon  mines  on  public  land  in  the  BUlings  district 
occurred  this  year,  as  compared  with  7  to  10  annually  in  small  mines  in  the 
district  not  under  Government  supervision.  No  fatal  accidents  have  occurred 
on  public  lands  in  California,  Montana,  Nevada,  Oregon,  South  Dakota,  and 
Washington  since  the  passage  of  the  mineral-leasing  act. 

Observations  were  made  of  21  coal  fires  on  public  lands  during  the  year; 
14  were  old  fires  and  7  were  new.  Of  the  14  old  fires  under  observation  3 
were  underground  and  11  were  outcrop  fires — 6  in  Wyoming,  2  in  Montana, 
2  in  Utah,  and  1  in  Oregon.  One  of  the  outcrop  fires  that  was  dormant  was 
reopened  by  a  coal  trespasser  and  is  burning  with  renewed  vigor.  Of  the  7  new 
fires  inspected,  4  were  stripping  operations  and  3  underground.  Four  fires, 
through  prompt  action,  were  successfully  extinguished  without  damage.  The 
fifth  was  believed  to  be  extinguished  but  later  rekindled;  two  are  still  under 
ofaiservation  but  are  believed  to  be  under  control.  Four  of  the  fires  started 
from  burning  Russian  thistles  and  one  from  an  accumulation  of  slack  coal 
in  a  stripping  mine  operated  in  trespass. 

Coal  produced  from  leases,  licenses,  and  permits  on  public  lands,  in  tons,  by 

fiscal  years 


State 


Alaska. 

Alabama 

CalUbmia 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico... 
North  Dakota. 

Oracon.. . 

South  Dakota. 

Utah 

Washington... 
Wyoming 


1912-1025 


455,497.43 


2,028,940.29 
""262,"973.'58" 


74,427.28 

453,696.38 

688.97 

1,842.63 

487, 303. 62 

164,280.14 

4,465,885.23 


8, 385, 534. 82 


1926-1930 


527, 
322, 

2,166, 

1. 
1,304, 

357, 

1,693, 

8, 

2, 

2,117, 

88, 

5, 137, 


740.36 
926.00 
104.00 
953.40 
833.30 
063.74 
91.15 
129.62 
443.14 
798.66 
772.82 
190.17 
506.03 
978.53 


13, 729, 522. 92 


1931 


112, 
121, 

396, 

114, 

50, 
363, 


830, 

26, 

1,035, 


961.79 
002.00 
25a  00 
389.11 
986.52 
929.27 
29.00 
713. 21 
476.32 
755.50 
489.29 
187.56 
461.74 
557.77 


3, 053, 189. 08 


1932 


101, 168. 07 

81.630.00 

72.00 

842,551.09 

3,228.70 

192,432.47 


45, 414. 62 

427, 199. 30 

1,369.43 

2,152.95 

767, 553. 37 

44,190.25 

871,486.64 


2,880,447.89 


1912-1932 


1.197, 
525, 

1.864, 

527, 
2,937, 

11, 

7, 

4,202; 

322, 

11,510, 


367.65 
568. 09 
426.00 
833.89 
048.52 
389.06 
120.15 
684.71 
814. 14 
612.56 
257.69 
234.72 
440.45 
907.17 


28,048,694.71 
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Phosphate, — Five  phosphate  leases  were  in  effect  during  the  year— 2  in 
Idaho,  2  in  Montana,  and  1  in  Nevada.  Phosphate  deposits  of  the  West  wer« 
developed  primarily  to  dispose  of  sulphuric  acid  from  copper  smelters  and 
to  supply  a  postwar  foreign  fertilizer  market,  but  now  they  are  a  sonree 
of  fertilizer  for  sugar  beets  and  wheat  in  the  Rocky  Mountain  region  of  the 
United  States  and  Canada. 

Triple  superphosphate  is  manufactured  in  Montana  and  Canada  from  the 
phosphate  rock  mined  from  Government  leases  in  Idaho  and  from  fee  land 
in  Montana.  Government  land  in  Montana  is  being  deyel(4>ed,  and  the  initiil 
shipment  is  expected  soon.  Phosphate  in  the  form  of  guano  is  mined  Id 
Nevada  and  shipped  to  California  without  treatment. 

Phosphate^  potttssiwnt  and  sodium  produced  from  public  lands,  in  tons,  by  fisosi 

years 


Mineral 

1921-193S 

102^1930 

1061 

1082 

Totll 

Phosphate: 

Idaho 

6, 132. 44 

01,506.02 
46.46 

68»974.83 
8a72 

8S»  066.88 
4a  26 

loaemcr 

Nevada ,  .-^- 

laitt 

Potamrimn:  New  Me^iAo. - r          -.      - 

6,132.44 

01, 55a  47 

00,066.06 
4,726.04 

83,000.16 
46,00a78 

6afln.n 

Sodium: 

rallfom^a    

3,14^.80 
248.26 

73,3<a.87 
2,546.06 

80,226.00 

33;  106. 00 

7oaoo 

138^08.17 

Nevada...... . . . 

3b4M.a 

New  Mexico.. - 

3a62 

3a8 

Oregon ............. . ... 

•8a  00 

aoLfli 

3,393.56 

76,068.46 

80,256.62 

62,806.00 

i4%ai.e 

•  Produoed  in  1026-1028;  not  previously  reported. 

Potash. — ^At  the  end  of  the  fiscal  year  10  potash  leases  involving  22,206.78 
acres  and  155  permits  involving  331,003.31  acres  were  in  effect.  One  leasc^ld 
produced  potash,  1  produced  sodium  salts,  and  on  2  experiments  for  recovery 
of  potash  were  conducted. 

During  the  year  45,967  tons  of  potash,  an  increase  of  abont  872.4  per  cent, 
was  produced  from  public  lands,  from  which  $22,327  accrued  in  r^itals  and 
royalties.  During  the  year  19  test  holes  were  drilled  for  potash  in  New 
Mexico  to  a  total  depth  of  17,146  feet  and  4  in  Utah  to  a  depth  of  6,630 
a  total  of  23  to  a  total  depth  of  23,776  feet.  Over  300  assays  for  potash 
made  at  the  wells  in  Utah. 

For  the  development  of  potash  in  New  Mexico  5.1  miles  of  standard  rtiV 
road,  13.6  miles  of  narrow-gage  railroad,  and  18  miles  of  highway  were  built 
A  new  headframe  110  feet  high  has  been  erected  for  skip  hoisting,  and  t 
refinery  for  treating  potash  salts,  which  will  make  available  any  grade  of 
muriate  potash  salts  desired,  is  nearing  completion. 

The  value  of  the  output  from  the  potash  mine  in  New  Mexico  during  tltt 
year  is  comparable  to  the  amount  of  money  spent  by  the  Government  during 
the  last  20  years  in  its  search  for  natural  deposits  of  potash-bearing  minendi 
in  the  United  States.  The  New  Mexico  production  and  that  from  private 
lands  in  California  will  save  to  the  industry  in  this  country  a  large  e3:penditai« 
previously  made  in  Europe.    ( For  the  production  of  potassium,  see  table  above.) 

Sodium. — In  addition  to  25  sodium  permits  covering  42,357.61  acres  tliere 
were  2  sodium  leases  under  supervision — 1  in  Nevada  and  1  in  Arizona.  Tte 
Nevada  lease  is  the  source  of  a  high-grade  salt  cake  produced  by  leaching  the 
sodium  sulphate  salts  from  the  soil  and  evaporating  the  solution  in  aoitr 
ponds.  The  lease  in  Verde  Valley,  Ariz.,  is  being  further  prospected.  A 
mine  on  patented  land,  adjoining  the  lease<l  land,  has  been  in  operation  for 
several  years.  In  prospecting  for  borax  in  the  Kramer  district,  Calif.,  two  welb 
were  churn  drilled  to  a  total  depth  of  2,100  feet  during  the  year.  A  total  of 
32,995  tons  of  soda  ash,  salt  cake,  borax,  and  sodium  chloride,  with  a  value  of 
$503,273,  was  produced  from  potash  leases  in  California  and  New  Mexico  and 
from  the  sodium  lease  in  Nevada.  (For  the  production  of  sodium,  see  table 
above. ) 

Oil  shale. — Of  the  two  oil-shale  leases  so  far  issued  one  has  been  canceled 
and  the  other  has  been  inactive. 
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Royalty^  rentals^  and  bonuses. — ^Royalties,  rentals,  and  bonuses 
accrued  from  mining  operations  on  public  land  are  shown  in  the 
following  table : 

RoyctitieSt  rentals,  and  bonuses  accrued  from  mining  operations  on  puhUc  lands 

by  States  for  19S2  and  by  fiscal  years  in  summary 


1932 

Alabama 

Alaska , 

Arizona 

California 

Colorado 

Idaho 

Montana 

Nevada 

Now  Mexico 

North  Dakota.. 

Oregon 

South  DakoU... 

Utah 

Washington 

Wyoming 


SrMMART 


101^1025. 
Iin9-1030. 

lOgl 

1832 


Coal 


$8,163.00 
8,225.00 


18.00 

49,136.00 

807.19 

22,818.85 


9.447.64 

25,235.38 

3,063.86 

373.05 

125,437.02 

11,047.56 

112,175.78 


375,039.22 


776,069.09 

1,609,049.71 

37a  35a  52 

375,930.22 


3.131,406.54 


Sodium 


S203.00 


23.05 


226.05 


301.07 

7,2oaoo 

2,261.50 
228.05 


0,968.62 


Phosphate 


$4,278.93 

67a  00 

80.00 


5,028.93 


1,111.38 

ia634.06 

6,634.21 

5,028.93 


23,306.57 


Potash 


$12^968.52 


9,358.93 


22;  327. 45 


24,458.65 
51,776.51 
19, 76a  50 
22,327.46 


118,323.20 


Bonuses 


$261.00 


5.00 


266.00 


148,384.00 

4,495.00 

2,074.00 

26a  00 


156,219.00 


Total 


$8,163.00 

8,225.09 

203.00 

12, 98a  52 

40,135.90 

5,066.12 

23,749.85 

8a  00 

18»806.57 

25,235.88 

3,053.86 

373.05 

125,442.02 

11, 07a  61 

112,176.78 


403,787.65 


95a  824. 19 

1.683,069.27 

401,060.82 

403,787.66 


3,438,247.93 


MINING  OPERATIONS  ON  INDIAN  LANDS 

The  CTeater  part  of  the  mining  on  Indian  lands  is  in  Oklahoma, 
where  there  are  zinc  and  lead  mines  on  restricted  Quapaw  land ;  coal 
mines  on  the  segregated  Choctaw  and  Chickasaw  coal  and  asphalt 
lands  and  on  restricted  Indian  lands ;  and  scattered  deposits  ox  vol- 
canic ash,  building  stone,  CTavel,  lead,  zinc,  and  other  minerals  of 
less  value  on  other  Indian  lands.  The  Geological  Survey  functions 
as  an  agent  for  the  Indian  Service  in  the  engineering  phases  of  super- 
vision over  these  operations. 

Quapaw  lead  and  zinc  lands. — On  the  restricted  Quapaw  lead  and  zinc  lands 
there  are  about  400  shafts,  only  2i  of  which  were  used  to  hoist  ore  from  20 
leaseholds  for  reduction  in  13  mills  during  the  past  year.  Only  3  mines  of  the 
^  departmental  leases  in  effect  were  operating  at  the  end  of  the  year.  From 
the  89  leases  62  aUottees  and  heirs  received  $85,684.99  in  royalties,  in  compari- 
son with  50  allottees  and  heirs  who  received  $1,679,863.75  in  royalties  in  1926» 
the  year  of  the  greatest  royalty  returns. 

The  production  in  the  calendar  year  1931  represented  1.3  per  cent  of  the  lead 
and  5.3  per  cent  of  the  zinc  produced  in  the  United  States.  Continued  efforts 
doling  the  last  several  years  have  resulted  in  securing  re-treatment  of  prac- 
tically all  of  the  re-treatable  mUl  tailings  on  restricted  land.  The  value  of 
tailings  re-treated  since  May,  1926,  is  $4,569,677,  and  the  royalty  accruing  to 
the  Indians  therefrom  amounts  to  $456,967.70.  The  value  in  miU  tailings  de- 
predates rapidly  by  oxidation  and  leaching,  and  early  treatment  conserves 
this  value. 

Daring  the  present  depressed  market  more  than  usual  effort  was  necessary  to 
keep  the  idle  shafts  in  repair  to  prevent  caving  and  damage  to  surface  and  to 
mines  and  to  protect  the  inhabitants  of  the  conmiunity. 
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Segregated  coai  lands. — ^After  14  years  of  effort  to  sell  the  segregated  Clm- 
taw  and  Chickasaw  coal  lands  there  remains  89(^789.48  acres  unpatented.  AH 
the  leases  on  these  lands  will  have  expired  by  September  25,  1962,  and  imh 
visions  have  been  made  by  Congress  to  re-lease  the  developed  tracts  to  qualified 
applicants  and  to  sell  the  remaining  coal  lands.  Only  1  leased  tract  and  2 
unleased  tracts,  containing  2,400  acres,  were  sold  during  the  year;  the  aUe 
price  was  $86,760.  To  date  86,513.51  acres  have  been  sold.  The  sale  of  18,042.18 
uci*es  has  been  canceled,  and  44,049.15  acres  have  been  paid  for  and  remored 
from  supervision.  With  the  extension  of  the  use  of  natural  gas  and  oil,  tlte 
market  for  Oklahoma  coals  is  much  restricted,  and  further  curtailment  d 
sales  and  mining  is  to  be  expected.  In  addition  to  supervising  the  pbysicil 
orterations  of  leased  tracts,  the  operations  on  lands  sold  but  not  patented  are 
carefully  watched  to  see  that  the  deposits  are  not  destroyed  should  the  tract 
revert  to  the  owners.  The  cancellation  of  30  coal  leases,  cases  of  trespass,  coil 
fires,  and  sales  of  land  oocapied  much  of  the  engineer's  attention.  Of  the  12 
mines  effectively  rock  dusted  in  Oklalioma,  7  are  on  segregated  Indian  coal  land, 
and  of  the  13  mines  in  which  some  rock  dusting  has  been  done,  10  are  on  set;- 
regated  land. 

Since  1926,  when  it  became  mandatory  to  furnish  projected  plans  for  approral 
before  opening  new  mines,  18  mines  have  departed  from  the  old  systems  aod 
are  meeting  success  with  new  methods.  Electric  cap  lamps  have  been  installed 
in  all  except  eight  mines  on  segregated  lands  at  which  no  electric  current  is 
available.  A  large  part  of  the  segregated  land  has  been  remapped  geologically. 
Of  particular  importance  was  the  recent  correlation  of  beds  and  the  reliH^ation 
of  the  outcrop  lines  which  were  mapped  nearly  30  years  ago.  Further  geologic 
work  is  needed. 

Restricted  Indian  lands. — On  restricted  allotted  Cherokee,  Choctaw,  and 
Creek  Indian  lands  there  are  67  coal  leases,  2  volcanic-ash  leases,  and  1  lead- 
zinc  lease.  On  these  lands  14  mines  were  in  operation,  producing  48,7(^60 
tons  of  coal  with  a  royalty,  rental,  and  bonus  value  of  |8,074.12. 

Agency  coal  mines, — ^In  Arizona,  Colorado,  New  Mexico,  and  Utah  the  cost 
of  coal  has  been  reduced  at  several  coal  mines  operated  by  the  Indian  Servica 
by  adopting  Improved  mining  methods,  locating  sites  and  deposits  where  the 
coal  could  be  more  economically  mined,  and  encouraging  at  some  plants  the  mt 
of  mine-run  coal  and  at  others  the  use  of  more  of  the  smaller  sizes  of  coil 
which  were  formerly  wasted.  Several  coal  samples  were  taken,  33  coal  mlma 
operated  for  agency  coal  were  examined,  and  15  maps  were  made  froB 
surveys. 

Miscellaneous  Indian  mining  leases. — In  California  reports  were  made  lir 
the  Indian  Service  on  2  mining-lease  applications,  and  in  Axisona  a  large  area 
containing  asbestos  was  mapped  in  cooperation  with  the  topo^apbic  hmoA 
and  21  asbestos  mines  were  examined.  A  report  was  published  on  another  area 
containing  a  large  deposit  of  iron  ore. 

OIL  AND  GAS  OPERATIONS  ON  PUBUC  LAND 

General  features. — Engineering  and  geologic  details  were  completed 
and  departmental  approval  obtained  for  the  cooperative  or  unit  plans 
of  development  of  the  Big  Sand  Draw  and  Billy  Creek  gas  ndds, 
Wyoming,  pursuant  to  the  act  approved  March  4,  1931  (46  Stit 
1523),  amending  the  general  leasing  law  of  February  25,  1920. 

The  department  has  cooperated  with  lessees  and  permittees  by  ^^ 
lieving  them  from  unnecessary  financial  burdens  through  extending 
permits,  granting  relief  from  the  drilling  and  producing  requin- 
ments  under  leases,  and  allowing  susi)ended  preference  rights  to 
hinds  not  required  by  law  to  be  leased,  all  subject  to  conditions  tW 
fully  protect  the  public  interest.  One  of  the  relief  measures  pro- 
vides that  permittees  or  lessees,  in  lieu  of  drilling  necessary  ofet 
wells  to  protect  the  property  from  drainage  of  oil  or  gas,  may  pari 
Slim  estimated  to  reimburse  the  United  States  for  current  lossof 
royalty  through  drainage.     This  provision  has  obviated  the  necessitr 
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for  expenditures  of  large  sHms  for  drilling  wells  from  which  but 
small  revenue  might  be  obtained  because  of  present  overproduction 
and  consequent  limited  market.  During  the  fiscal  year  approxi- 
mately $10,000  accrued  as  compensatory  royalty  because  of  drainage 
of  oil  and  pas  from  public  land. 

Investigations  were  made  in  California  and  Wyoming  relative  to 
the  establishment  of  minimum  field  prices  for  crude  oil,  natural  gas, 
and  natural-gas  gasoline  from  public  land,  and  reports  were  sub- 
mitted to  the  department. 

Permits  and  leases. — During  the  fiscal  year  1,112  prospecting  per- 
mits for  oil  and  gas  were  cnnceled  and  12  leases  were  relinquished 
or  canceled,  as  compared  with  a  total  cancellation  of  1,565  permits 
and  leases  during  1931. 

on  and  gat  lea»e»  and  permits  on  the  public  domain 


Wells. — On  June  30,  1932,  there  were  under  supervision  on  public 
land  a  total  of  6,595  wells,  of  which  3,593  were  capable  of  producing 
oil  or  gas. 

The  effect  of  continued  overproduction  and  the  liberal  conserva- 
tion and  cooperative  policies  of  the  department  are  reflected  in 
the  continued  decrease  in  the  number  of  wells  completed  to  produc- 
tion and  the  increase  in  the  number  of  wells  shut  in  on  public  land 
in  the  major  oil-producing  public-land  States.  Completions  de- 
creased from  146  during  the  calendar  year  1930  to  50  during  1931, 
or  66.7  per  cent,  and  from  30  during  the  first  six  months  of  1931  to 
16  during  the  corresponding  period  in  1932,  or  approximately  46.T 
per  cent;  wells  shut  in  increased  from  699  on  July  1,  1931,  to  841 
on  July  1, 1932,  or  approximately  20.3  per  cent. 
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New  ioeUs  and  wells  shut  in 

in  ma}or  oU-produoinff  puhlio-land  States 

Wells  completed  to  production 
on  public  lands 

Wells  completed  to  nrodoeCioo 
onalllaiHU 

state 

1029 

1930 

1931 

Jan. 1- 

July  1, 

1932 

1929 

1930 

1981 

Jan.1- 

Julyl. 

1« 

California 

63 
4 

24 

27 

0 

91 

32 
6 

19 

24 
4 

61 

7 
2 
9 
8 
3 
21 

2 
0 
2 

4 
1 
7 

874 
35 

292 

42 

9 

134 

752 
14 

125 

160 
13 

115 

280 
15 
80 
31 
5 
55 

n 

Colorado 

1 

Montana 

14 

New  Mexico 

Utah 

U 
1 

Wyotning . . , 

17 

209 

146 

50 

16 

1,386 

1.188 

416 

112 

Wells  shut  in  on  public  lands 

Wells  shut  in  on  all  lands 

State 

Mar.  12, 
1929 

iulyl, 
1930 

July  1, 
1931 

Julyl, 
1932 

Mar.  12, 
1929 

Julyl. 
1030 

Julyl. 
1031 

Julyl. 

m 

raiift^njii^    

270 

4 

22 

5 

6 

159 

311 
2 

40 

33 

9 

204 

339 

6 

43 

39 

13 

259 

302 

8 

42 

21 

15 

453 

3,560 

8 

95 

17 

15 

417 

5,431 

9 

189 

70 

24 

465 

7,180 

15 

191 

124 

30 

549 

6.341 

Colorado 

Montana 

IS 

New  Mexico 

m 

Utah 

% 

Wyoming.. 

n 

466 

599 

699 

841 

4,112 

6,188 

8,089 

7,m 

Production. — ^Production  of  oil  and  gas  from  public  lands  during 
the  fiscal  year  compared  with  production  during  1931  as  follows: 
Crude  oil  increased  2,633,106  barrels,  or  11.1  per  cent;  natural  gas 
increased  8,914,632,000  cubic  feet,  or  21.2  per  cent ;  natural -gas  gaso- 
line decreased  13,561,770  gallons,  or  12.2  per  cent.  In  the  rollowing 
tables  the  figures  for  1930  are  included  in  the  5-year  total  for  192&- 
1930  and  are  also  shown  separately  for  comparison  with  1931  and 
1932. 


petroleum,  natural  gas,  and  natural-gas  gasoline  fn-oduced  from  puWc  land$ 

19S8,  by  SUtei 


California... 

Colorado 

Louisiana.... 

Montana 

New  Mexico 
Oklahoma... 

Utah 

Wyoming.  _ . 


Petroleum 
(barrels) 


14. 237, 495. 65 

544.073.02 

2,988.99 

376,667.60 

1.683, 88a  30 

185.899.57 

6.695.11 

9,417,621.87 


26. 454. 217. 11 


Natural  gas 
(M  cubic  feet) 


24.309.649.00 

•1.306.60100 

962.216.00 

1.639.101.00 

7.740,786.00 


»  44. 940. 00 

14,752,514.00 


50.876,816.00 


Gasoline 

(gaUoBS) 


55.896,4a&« 

la^iUL* 

34.QBiiS 


1, 197. 1IL« 


4Q.73Q^82l.fll 


97,037.827.» 


Total 


1921-1925 
1926-1930 

1930 

1931 

1932 


118.333.964.01 

128. 609, 878. 94 

(27, 419. 509. 35) 

23.821,111.33 

26,  454,  217. 11 


297. 219. 181. 39 


60;  298, 706. 00 

117.075.826.64 

(TO.  124, 116. 00) 

41. 962.  IM.  00 

6a  876. 816. 00 


27a  213. 622. 64 


63l.907.n&ff 

264.5aB,6RS 

(101.47aWi.« 

Ul,49l|.«.9 

97.g37.8Z7.tt 


537.938,n».8t 


•  Includes  under  natural  gas  "Vi.«»  c\ib\c  \%ft\.  ol  viAxbon  dioxide  gas. 

*  Includes  under  natural  gas  ^\,(>sii,c»0  ci\iV>\^  \«ftX  oV  <s».\\»ciTv  ^\qx\^^  ^lea. 
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RoyaUiea  and  bonuses, — ^Royalties  accrued  from  oil  and  gas  op- 
erations on  public  lands  during  the  fiscal  year  compared  with  royal- 
ties accrued  during  1931  as  follows :  Crude  oil  decreased  $62,837,  or 
S.4  per  cent;  natural  gas  increased  $117,913,  or  66.6  per  cent;  natural- 
£as  gasoline  increased  $39,211,  or  20.6  per  cent;  a  total  net  increase 
of  $94,287,  or  3.2  per  cent. 

In  the  following  table  figures  for  1930  are  included  in  the  5- 
year  total  for  1926-1930  and  also  shown  separately  for  comparison 
with  1931  and  1932. 

Royalty  and  JtonitseB  accrued  from  oil  and  gas  operations  on  puWc  lands 

19S1,  by  StmtM 


Califomla... 
Ccdorado 

IXIOtslMUt 

Montana 

N«w  Mexico 
Oklahoma... 

Utah 

Wyoming... 

£Vl-r|92fi.... 
19M-103O.... 

MM 

|»1 


Petroleum 


|i,274,00ai4 

30,968.  OB 

282.33 

32, 12a  43 

48,815.04 

17,50144 

468.02 

l,lia071.16 


2, 605,  lOa  53 


Natural  gas 


$100, 791. 11 

4,225.46 

3,478.91 

7,241.31 

20,198.54 


245.13 
68, 819. 48 


294,999.94 


OaaoIIne 


$134. 26a  99 
ia48 
59.29 


895.78 
103.76 


93,973.21 


229,303.51 


Bonuses 


188.00 
757.00 


12a  00 
67,223.89 


68,188.89 


Total 


$1,600,112.24 

2^204.92 

3,820.53 

30,449.74 

70,666.36 

17,606.20 

833.15 

1,340,987.73 


3,097,682.87 


Total 


132,938,404.47 

24,460,387.20 

(3,800,947.58) 

2,568,027.70 

2;  505, 19a  53 


62,472,009.90 


$398,543.80 

501, 767. 49 

(172,878.79) 

177,087.05 

294,999.94 


1,462,397.78 


$251,197.70 
714,943.75 

<164,181.04) 
190,002.48 
220, 303. 51 


1,385,537.44 


$2,768,0851 14 
035,722.21 

(l,60a20) 
271, 108. 14 

68,188.80 


4,043,10138 


$a6,856.82a(U 

26, 703, 82a  65 

(4,148,607.61) 

8,206,316.37 

3,007,682.87 


60,363,180.50 


OIL  AND  CAS  OPERATIONS  ON  NAVAL  FETMLEUM  RESERVES 

Leases  and  wells  on  naval  petroleum  reserves  June  SO,  19S2 


Leases 

Wens 

state 

Number 

Acres 

Productive 

Total 

1 

Active 

Shut  in 

y  * — ' 

^CaUtornia: 
•       Beeerve  No,  1 

5 
20 

1,000.32 
0,518.65 

51 

m 

43 

184 

74 

184 

Reserve  No.  2 - -. 

470 

Rjigflrve  No  .3 

87 

1 

25 

101608.07 

228 

301 

601 

y 


Production  from  Naval  Petroleum  Reserve  No.  3,  in  Wyoming,  was 
^suspended  December  31,  1927,  and  the  total  royalty  accrued  from 
>'1923  to  the  date  of  suspension  amounted  to  $848,947.91.  Supervision 
t!on  this  reserve  is  confined  at  present  to  periodic  observation  of  well 
.  ^pressures,  well  repairs  from  time  to  time,  and  advice  to  the  Navy 
;  '.'department. 
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Royalties  accrued  during  the  fiscal  year  from  Naval  Petroleum 
Reserves  Nos.  1  and  2,  in  California,  as  follows:  Petroleum,  $581,857; 
natural  gas,  $37,868 ;  natural-gas  gasoline,  $70,463.  The  total  royal- 
ties accruing  from  the  three  reserves  for  the  fiscal  years  1921  to  1932 
amount  to  $25,856,989. 

Petroleum,  natural  gas,  and  ffasoUne  produced  from  naval  reserves 


Fiscal  year 

Petroleum 
(barrels) 

Natoralgas 
(M  cubic  feet) 

Oasoline 
(galloD?) 

California 

1021-1925 

1826-1«M) 

1930 

1931 

1983 

1923-1928 
1921-1932 

37,882,945,09 

48,389,149.93 

(0,978,922.16) 

5,590,418.46 

8^919,625.61 

35,544,349.81 

48,852,746^46 

(6,817,458.00) 

5,123,456.00 

4,442,014.00 

34,508,7510? 

19,177,197.8 

(2S^567,866La) 

22,748,nS.a 

18, 539. 14101 

Wyoming- 

96,782,189.09 
3,550^227.63 

93,962,566.27 
5,162,860.00 

194, 973, 757. » 
^483,8B&fll 

Total 

100^332,366.72 

99,125,435.27 

197.457.653.30 

OIL  AND  GAS  OPERATIONS  ON  INDIAN  LAND 

Cooperation  with  the  Indian  Service  was  continued  in  Oklahomi 
through  inspection  and  supervision  of  oil  and  gas  operations  and 
royalty  accounting  for  all  Indian  lands  in  the  State  except  those 
of  the  Five  Civilized  Tribes  and  the  Osage  Beservation.  In  tiie 
area  owned  by  the  Five  Civilized  Tribes  the  Geological  Survey  acts 
only  in  a  cooperative  or  consulting  capacity,  and  in  the  Osage  Keser- 
vation  its  activities  are  limited  to  response  to  requests  by  the  superin- 
tendent for  specific  information  or  special  reports  of  investigations. 

Under  a  cooperative  agreement  approved  by  the  department  No- 
vember 12,  1931,  the  Geological  Survey  assumed  direct  technics 
supervision  of  all  oil  and  gas  operations  on  Indian  lands  in  die 
Rocky  Mountain  States,  ana  on  January  1,  1932,  it  undertook  the 
accounting  for  royalties  from  production  of  oil,  gas,  and  gasoline 
from  Indian  lands  in  those  States. 

Through  careful  supervision  of  royalty  accounting,  irregular  p^a^ 
tices  by  lessees  in  Oklahoma  in  suomitting  royalty  statements,  re- 
sulting in  loss  of  revenue  to  the  Indians,  were  aiscontinued.  In 
Oklahoma  the  Geological  Survey  witnessed  526  oil  runs  and  62  physi- 
cal tests  on  casing-head  gas,  assessed  more  than  $15,600  as  back 
royalty  due  to  the  Indians  in  4  cases  as  a  result  of  correcting  oil- 
gravity  calculation,  appraised  435  Indian  allotments  prior  to  stk 
of  leases  and  reported  as  to  the  adequacy  of  bonuses  offered,  made 
royalty  appraisals  on  38  tracts  of  land,  and  made  4,310  field  investi- 
gations of  well  operations,  wastage,  pollution,  and  general  lease  con- 
ditions and  submitted  reports  thereon  to  the  superintendents. 
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Oil  and  gas  leases  and  tcells  on  Indian  reservations  under  supervision  of  the 

Geological  Survey  June  SO,  19S2 


State,  reservatioD,  and  land 
designation 

Leases 

WeDs 

Total  royalty 

and  rentals, 

fiscal  year 

1083 

Nonpro- 
ductive 

l^rodue- 
tive 

Total 

Produc- 
tive 

Being 
drilled 

Aiixona: 

Navaio  Eiecatire  order.  — 

14 

14 

""*"*"'' 

Colorado: 

Ut»  tribal 

1 
1 

1 
6 

11 
14 

Ceded  Ute 

1 

3 

6 

36 

1 

****** *"***^*  ^ 

Montana: 

Blaekfeet  allotted.. 

87 
06 

87 
1 

07 
7 

1 

Blaekfeet  tribal 

Crow  allotted 

8" 

1 

8 

2 

Crow  tribal 

180 

8 

113 

6 

1 

^ 

Ntfw.Marioo: 

Narak)  allotted 

18 

18 
8 

0 
3 

7 

3B 

1 

8 

Nava  0  tribal 

8 

4 

Nava  0  Riecutive  order 

rta  tribal 

3 

( 

37 

6 

83 

80 

4 

Oklahoma: 

Five  Civillxed  Tribes  Agency- 
Cherokee  allotted 

8,308 

136 

83 

17 

363 

106 

44 

r         838 

61 

604 

30 

160 

I            1 

4,367 

136 

06 

38 

363 

106 

66 
1 

00 

7 

106 

8 

14 

37 
64 

38 

00 

1 

137 

100 

4.684 

0 

Choctaw  allotted 

Creek  allotted. 

Chickasaw  allotted 

$1,466^004.16 

Reminnle  allotted 

Seminole  tribal 

Kiowa  Agency— 

Kiowa  allotted 

. 

Comanche  allotted............ 

13 
6 

33 

18 

Apache  allotted... 

19il817a 

Wichito  allotted 

Caddo  allotted 

PAnAA  (illntted .-„... 

11 

1 
3 

60 

1 
3 

PonoR  tribal.. - ......... 

Otoe  allotted 

07 
7 

86 
8 

11 

37 
64 

38 
83 

Tonkawa  allotted............. 

06.068.74 

Pawnee  allotted 

30 

61 

Pawnee  tribal ....... 

Kaw  allotted 

8 

83 

Shawnee  Agency- 
Iowa  allotted 

Kickapoo  allotted 

Pottawatomie  allotted 

Sac  and  Fox  allotted... 

10 
8 

1 

81 

33 

3 

1 

lOaTTOLOO 

Sac  and  Fox  tribal 

Shawnee  allotted 

137 
100 

.......... 

Cheyenne  and  Arapahoe  Agency 

30.01&63 

4.764 

1.133 

6.887 

4.036 

10 

1.806,031.88 

Utah:  NavaJo  Execntive  order 

6 

6 

.......... 

Wyoming: 

Shoshone  allotted 

4 

1 

38 

6 
1 

10 

3 

38 

41 

6 

84 

Shoshone  tribal 

Shoshone  ceded 

33 

7 

40 

80 

Grand  total 

4.077 

1.160 

6,137 

6.076 

16 

' 
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WORK  ON  PUBLICATIONS 

TEXTS 

BERNARD  H,  LANE.  EdOm 

During  the  year  22,332  pages  of  manuscript  were  edited  and  pre- 
pared for  printing  by  the  section  of  texts,  and  3,904  galley  proofs 
and  9,634  page  proofs  were  read  and  corrected.  This  work  included 
the  editing  and  some  of  the  proofreading  of  29  guidebooks  for  the 
excursions  of  the  Sixteenth  International  Geological  Congress,  to  be 
held  in  the  United  States  in  1933.  Indexes  were  prepared  for  42 
publications,  covering  6,373  pages.  Copy  and  proof  or  stencils  for 
2,052  pages  of  multigraph  and  mimeograph  matter  were  read.  The 
publications  issued  during  the  year  are  listed  on  pages  1-3.  Tte 
total  number  of  pages  in  the  new  book  publications  was  11,238.  In 
addition  to  the  publications  in  the  regular  series  71  brief  papers^ 
some  of  them  accompanied  by  maps,  were  issued  in  mimeographed 
form  as  memoranda  for  the  press. 

At  the  end  of  the  year  five  persons  were  employed  in  this  section. 

The  editor  continued  to  serve  as  a  member  of  the  department  sab- 
committer  to  assist  in  the  revision  of  the  Style  Manual  of  the  GovOTn- 
ment  Printing  Office.  The  subcommittee  has  submitted  its  report  to 
the  Public  Pnnter,  whose  style  board  is  now  studying  it. 

ILLUSTRATIONS 

C  A  JVECKERLY,  Cktrf  Ilkulnltr 

The  number  of  drawings  and  photographs  prepared  by  the  section 
of  illustrations  was  2,156,  including  312  maps,  354  sections  and  dia- 
grams, 18  plates  of  sections,  18  charts  and  plans,  439  photographs, 
and  1,015  paleontologic  drawings;  217  miscellaneous  jobs  were  also 
done  by  the  section.  The  illustrations  transmitted  to  accompany  60 
reports  numbered  1,499,  to  be  reproduced  by  chromolithc^raphy, 
photolithography,  halftone,  and  zinc  etching.  The  niunber  ox  prools 
received  and  examined  was  1,673.  At  the  end  of  the  year  materiil 
for  illustrating  32  reports  was  in  hand.  The  section  consists  of  nine 
employees.  During  the  year  two  additional  draftsmen  were  losned 
by  the  geologic  branch  and  one  for  part  time  by  the  water-resources 
branch. 

GEOLOGIC  EDITING  AND  DRAFTING  OF  MAPS  AND  ILLUSTRATIONS 

GEORGE  W.  STOSE,  EJlUn  ^  Gtohgle  M^p$ 

The  compilation  and  drafting  of  the  geologic  map  of  the  United 
States  on  the  scale  of  1:2,500,000  was  completed,  and  90  per  ceflfc 
of  the  boundaries  and  letter  symbols  were  engraved.  The  north- 
east quarter  of  the  map  was  transferred  to  stone,  and  75  per  cent 
of  the  color  stones  were  prepared.  The  southeast  quarter,  carrying 
the  title  and  explanation,  was  transferred  to  stone,  and  color-stone 
sheets  were  prepared.  The  west  half  was  nearly  ready  for  transfer 
to  stone. 

The  compilation  and  drafting  of  the  geologic  map  of  Calif  omit 
on  the  scale  of  1 :  500,000  was  completed  and  the  map  sent  to  the 
California  Division  of  Mines  for  correction,  further  compilation,  and 
addition  before  pvib\vea\.\oiv.    T\v^  ^v^oVo^v^i  maij  of  Minnesota  was 
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edited  in  this  section  and  printed  under  the  supervision  of  the  section 
for  the  State  geological  survey.  Two-color  proofs  of  the  geolo^c 
map  of  Pennsylvania,  which  was  compiled  m  this  section  for  the 
State  topographic  and  geologic  survey,  were  read  by  the  section 
and  approved  for  printing.  The  geologic  map  of  West  Virginia, 
oompiled  in  this  section  and  being  publi^ed  by  the  State  geolo^cal 
and  economic  survey,  reached  color  proof.  The  preliminary  geologic 
map  of  Texas  was  photolithographed  and  copies  distributed  for 
criticism.  The  geologic  map  of  Colorado,  compiled  in  cooperation 
with  the  State,  was  received  for  editing  and  preparation  for  publica- 
tion. Compilation  of  the  geologic  map  of  Montana  in  cooperation 
with  the  State  bureau  of  mmes  and  gemogy  was  begun.  A  prelimi- 
nary geologic  map  of  Nevada  was  compiled  in  cooperation  with  the 
State  Dureau  of  mines. 

Folio  222  (Gaffney-Kings  Mountain,  S.  C.-N.  C.)  was  published. 
The  maps  and  text  ol  Folio  223  (Coatesville-West  Chester,  Pa.)were 

Erinted.    The  color  proofs  of  the  maps  of  Folio  224  (Somerset- Wind- 
er, Pa.)    were  approved  for  printing.     The  maps  of  Folio  226 
(Monte vallo-Colimibiana,  Ala.)  reached  stone  prooi. 

Illustrations  for  54  reports  were  examined  and  edited  and  in  part 
drawn  for  the  section  of  illustrations,  and  80  illustrations  for  12 
reports  by  geologists  were  drawn. 

The  oil  and  gas  map  of  the  United  States  was  completed  and 
published. 

INSPECTION  AND  EDITING  OF  TOPOGRAPHIC  MAPS 

W.  M,  BEAM  AN,  Cklrf 

During  the  year  112  new  topographic  maps  were  edited  and  trans- 
mitted for  engraving,  259  published  topographic  maps,  10  State  maps, 
and  5  State  index  circulars  were  edited  for  reprint,  and  303  maps 
were  edited  as  illustrations  for  Geological  Survey  reports — a  total 
of  689  maps  edited.  First,  second,  combined,  and  woodland  proofs 
of  engraving  for  new  topographic  maps  and  reprints  numbering  598 
and  proofs  of  maps  reproduced  by  photolithography  in  one  to  three 
colors  numbering  238  were  read.  At  the  end  of  the  year  170  new 
topographic  maps  were  in  progress  of  engraving  and  printing  and 
200  new  topographic  maps  were  in  preparation  for  suomission  for 
reproduction.  The  topographic  maps  published  during  the  year  are 
listed  on  pages  3-6. 

DISTRIBUTION 

R.  C  SHF.ISK,  Chit! 

A  total  of  601  publications,  comprising  81  new  books  and  pam- 
phlets, 141  new  or  revised  topographic  and  other  maps,  1  geologic 
folio,  and  378  reprinted  topographic  and  other  maps,  were  received 
by  the  division  of  distribution  during  the  year.  A  number  of  special 
pamphlets  and  forms  for  administrative  use  were  also  delivered  and 
distributed.  The  total  units  of  all  publications  received  numbered 
164,174  books  and  pamphlets,  3,552  geologic  folios,  and  1,496,165 
topographic  and  other  maps,  a  grand  total  of  1,663,891,  or  more  than 
twice  as  many  as  in  1931. 

The  division  distributed  182,059  books  and  pamphlets,  4,649  geo- 
logic folios,  and  706,730  maps,  a  grand  total  of  893,438,  of  which 
8,877  folios  and  547,746  maps  were  sold.    Compared  with  1931  these 
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figures  show  increases  of  about  65,000  books  and  pamphlets  and 
nearly  400  geologic  folios  but  a  decrease  of  about  100,000  maps.  The 
sum  received  for  publications  and  deposited  in  the  Treasury  was 
$34,737.32,  including  $33,948.36  for  topo^phic  and  geologic  maps 
and  $788.96  for  geologic  folios.  In  addition  $1,733.90  was  repaid  by 
other  establishments  of  the  Federal  Government  at  whose  request 
maps  or  folios  were  furnished.  The  total  receipts,  therefore,  were 
$36,471.22. 

The  division  received  and  answered  46,947  letters. 

At  the  end  of  the  year  the  division  included  15  employees. 

ENGRAVING  AND  PRINTING 

5L  J.  KUBEL,  CklrfEngr^tm 
TOPOCRAPHiC  MAPS  AND  CEOLOaC  P0U05 

During  the  fiscal  year  137  newly  engraved  topographic  maps  were 
printed,  including  11  revised  maps.  The  division  also  engraved  and 
printed  the  sheet  of  standard  symbols  and  the  United  States  base 
map,  scale  1 : 2,500,000.  Two  new  maps  were  photolithography  and 
printed,  making  a  total  of  141  new  maps  printed  and  delivered.  Cor- 
rections were  engraved  on  the  plates  of  253  maps.  Reprint  editions 
of  375  engraved  topographic  maps  and  3  photolithosraphed  State 
and  other  maps  were  printed  and  delivered.  In  addition,  43  new 
topographic  maps  had  been  engraved  and  were  in  press  June  30,  and 
the  engraving  pf  16  other  new  topographic  maps  was  nearly  com- 
pleted. Of  new  and  reprinted  maps,  519  different  editions,  amount- 
ing to  1,489,975  copies,  were  delivered.  One  new  geologic  folio  was 
printed,  its  edition  amounting  to  3,552  copies.  E^ra  geologic  folio 
aheets  numbering  2,750  copies  were  also  delivered. 

OTHER  OOVERNMENT  MAP  PRINTING 

A  large  amount  of  work  was  done  for  43  other  units  of  the  Gov- 
ernment and  6  State  governments,  including  many  reprints,  and 
the  charges  for  it  amounted  to  about  $142,000,  for  which  the  appro- 
priation for  engraving  and  printing  geologic  and  topographic  mxgs 
was  reimbursed 

Transfer  impressions  numbering  288  were  made  during  the  year, 
including  190  furnished  to  contracting^  lithographic  printers  on 
requisition  of  the  Government  Printing  Office,  11  furnished  to  other 
branches  of  the  Government,  10  furnished  to  State  surveys,  and  TI 
furnished  to  private  firms.  The  amount  turned  over  to  miscel- 
laneous receipte  from  this  source  was  $195.67. 

Of  contract  and  miscellaneous  work  of  all  kinds,  2,570,089  copies 
were  printed.  Including  topographic  maps,  a  grand  total  of 
4,060,064  copies  were  printed  and  delivered. 

PHOTOGRAPHIC  LABORATORY 

The  output  of  the  photographic  laboratory  consisted  of  18428 
negatives  (5,616  wet  (of  which  4,601  were  for  photolithographs),  Itf 
paper,  1,915  dry,  9,278  field  negatives,  and  1,177  lantern  shacs), 
33,946  prints  (4,943  maps  and  diagrams  and  29,003  photographs  for 
illustrations) ,  3,678  zinc  plates,  307  zinc  etchings,  42  celluloid  prints, 
152  lantern  slides  colored,  2  transi)arencies  colored,  2  prints  colored, 
and  5^74  prints  mounted. 
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ADMINISTRATION 

JUUAN  D.  SEARS,  AJudnUrdttH  Cnhjirf 
JOHN  y.  UADICAN,  CktrfCkrk 

The  admistrative  geologist  assists  the  director  in  all  phases  of 

SHeral  administration,  performs  special  tasks  assigned  to  him  hj 
e  director  from  time  to  time,  serves  as  acting  director  in  the  di- 
rector's absence,  and  has  special  supervision  over  the  section  of 
illustrations. 

The  chief  clerk,  in  addition  to  performing  the  duties  usually  per- 
taining to  that  omce,  serves  as  budget  officer  and  exercises  admmis- 
trative  supervision  over  the  division  of  engraving  and  printing,  the 
division  of  distribution,  the  section  of  correspondence  and  records 
the  section  of  accounts,  the  library,  and  the  division  of  fiela 
equipment. 

CORRESPONDENCE  AND  RECORDS 

C  A.  KiNG,  Ckt^ 

The  work  of  the  section  of  correspondence  and  records  was  of  the 
same  general  character  as  during  the  fiscal  year  1931. 

McSls.  fle%^  and  records. — ^During  the  year  100,052  pieces  of  mail, 
of  which  2,866  were  registered,  were  opened  and  referred.  In  addi- 
tion 158,456  letters  were  received  direct  by  the  other  units,  making  a 
total  of  258,508,  an  increase  of  5  per  cent  compared  with  1931.  Of 
the  letters  opened  in  this  section  18,235  contained  $35,052.36  remitted 
for  Geological  Survey  publications.  The  number  of  ordinary  letters 
mailed  through  the  section  was  56,899;  of  registered  letters  and 
packages,  1,099.  In  addition,  146,944  pieces  of  mail  were  sent  out 
direct  from  other  units.  The  total  number  of  outgoing  pieces  of 
mail  for  the  Geological  Survey  was  204,942. 

Freight  and  ex^oresa. — ^During  the  year  2,920  pieces  of  freight  and 
express  were  hanaled,  1,664  outgoing  and  1^6  mcoming. 

IPeraonnel. — ^The  roll  of  secretarjns  appomtees  numbered  1,117  at 
the  end  of  the  fiscal  year,  10  less  than  at  the  end  of  the  fiscal  year 
1831.  The  total  number  of  changes  in  personnel  was  316,  including 
81  appointments,  91  separations,  and  204  miscellaneous  changes. 

During  the  calendar  year  1931,  22,470  days  of  annual  leave  and 
4,467  days  of  sick  leave  were  granted,  being  72  per  cent  of  the  amount 
of  annual  leave  that  could  have  been  taken  and  14  per  cent  of  the 
sick  leave  that  it  would  have  been  possible  to  grant.  In  addition, 
7,886  days  of  leave  without  pay  and  furloughs  were  granted. 

ACCOUNTS 

C  K.  FRANCIS,  CUrf 

During  the  year  16^876  Federal  field  accounts,  2,733  State  field 
accounts,  784  special  disbursing  agent  accounts,  1,461  transportation 
bills,  and  224  telegraph  bills  were  audited  and  transmitted  for  pay* 
ment.  In  the  aumt  of  these  accounts  857  suspensions  and  disallow- 
ances were  made.  The  section  received  336  printing  and  binding 
requisitions,  1,062  stationery  requisitions,  3,338  miscellaneous  supply 
requisitions,  2,228  letters  of  employment,  and  355  contracts. 

Condensed  statements  covering  expenditures  from  Federal  funds 
during  the  year  are  given  on  the  following  pages.  The  amounts  ex- 
pended by  States  for  cooperative  work  are  set  forth  in  the  reports 
of  the  field  branches. 
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UBRARY 
CUY  £.  MITCHELL  LOrmUn 

The  two  main  regular  items  of  expenditure  in  the  library^  aside 
from  the  salaries,  cover  the  purchase  of  new  books  and  the  binding 
of  old  books  and  accumulated  parts.  More  money  was  available  for 
both  these  items  in  1932  than  ever  before-— $3,000  for  new  books  and 
$7,500  for  binding — and  in  consequence  the  library  shelves  present  a 
much  better  appearance.  Besides  the  3,100  books  bound  at  the  Gor- 
ernment  Printing  Office,  369  books  were  bound  in  the  library  in 
serviceable  fashion.  About  20,000  books  bound  wholly  or  partly 
in  leather  were  treated  with  petrolatum,  which  experiments  made 
in  the  chemical  laboratory  had  shown  to  be  a  safe  and  satisfactory 
leather  preservative. 

The  cooperative  project  of  inventorving  the  location,  throughout 
the  United  States  and  Canada,  of  all  ffles  of  serial  publications 
issued  by  foreign  governments  was  completed. 

The  accessions  during  the  year  comprised  13,193  books,  pamphlets, 
and  periodicals  and  1,136  maps.  The  readers  and  users  of  books 
and  maps  in  the  library  numbered  7,614,  of  whom  2,111  were  not 
members  of  the  Geological  Survey.  The  loans  for  use  outside  the 
library  included  6,267  books  and  299  maps.  In  the  work  of  catalog- 
ing 4,988  cards  were  added  to  the  catalogue,  1,028  catalogue  caras 
were  revised.  358  titles  were  sent  to  the  Library  of  Confess  for 
printing,  ana  101  galley  proofs  were  read.  The  oooks  colmted  and 
sent  to  the  bindery  numbered  3,100,  and  2,992  newly  bound  books 
were  recorded  and  labeled.  Translations  of  67  communications 
were  made  for  other  divisions  of  the  Geological  Survey. 

Work  on  the  bibliography  of  North  American  geology  for  1931 
and  1932  was  about  60  per  cent  completed  at  the  end  of  the  year. 

The  division  of  engraving  and  printing  and  the  division  of  field 
equipment  have  rendered  special  assistance  during  the  year. 

The  service  rendered  by  tne  library,  stated  in  terms  of  the  number 
of  users  of  library  material  and  books  and  maps  shipped  on  loan, 
was  39  per  cent  to  the  Geological  Survey  and  61  pjer  cent  outside. 
The  usefulness  of  this  unique  collection  is  appreciated  more  and 
more  each  year. 

DIVISION  OF  FIELD  EQUIPMENT 

R,  L.  ATKINSON,  Cktrf 

In  the  instrument  shop  special  attention  has  been  ^iven  to  the  de- 
sign and  construction  of  instruments  to  facilitate  tne  work  of  the 
engineers  in  the  several  branches,  including  discharge  integrators, 
improvements  in  current  meters,  a  deep-well  measurmg  apparatus, 
stainless-steel  connector  and  weight  hangers,  a  tag-line  reel,  a  depth 
recorder  for  reels,  a  collimator  for  adjusting  instruments,  ana  i 
bracket  so  designed  that  clocks  and  gear  ratio  on  recorders  can  be 
readily  changed.  Numerous  other  pieces  of  ecjuipment  were  made, 
many  of  them  of  stainless  steel.  The  shop  repaired  and  rebuilt  more 
than  2,200  instruments  of  different  kinds  and  did  work  for  several 
Government  units  outside  of  the  Geological  Survey. 
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The  cabinet  shop  made  6  discharge-integrator  cases  and  shipping 
boxes,  42  special  current-meter  boxes,  a  special  well-core  case,  an 
equipment  case  and  a  focusing  frame  for  large  camera,  and  several 
other  special  pieces,  besides  the  routine  cabinet  work. 

The  electrical  shop  made  monthly  inspection  and  repairs  of  82 
motors  and  did  work  for  the  Geological  Survey  laboratories  on  other 
electrical  appliances. 

The  clerical  force  filled  2,571  requisitions  for  instruments,  issued 
18,625  pieces  of  equipment,  mailed  2,586  packages,  shipped  1,664 
pieces  of  express  and  freifi^ht  weighing  97,610  pounos,  and  received 
1,092  pieces  of  express  and  freight  weighing  75,797  pounds. 

W.  C.  Mendenhall, 

Director. 
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